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Abstract: Morphological characters, such as body shape, morphometric measurements and meristic counts, have
long been used in stock identification. Round goby (Neogobius melanostomus), of the family Gobiidae, is a
benthic euryhaline species that is native to central Eurasia. Round goby invasion has had detrimental effects on
native fish species and it is included in the list of 100 worst European invasive species. To the best of our
knowledge, no previous studies had investigated the morphometric characterization of this species in the region,
so the present study aims to give information about the morphometric characteristics of N. melanostomus in the
coast of Ordu (Eastern Black Sea). A total of 16 morphological characters were measured using a caliper to the
nearest £0.001 cm. For the subsequent statistical procedures, the ratio of relative morphometric characters to
total length (TB) was used. The samples examined were divided into three length groups: group | (10-14.9 cm;
18 samples), group Il (15-19.9 cm; 26 samples) and group Il (20-24.9 cm; 17 samples). With respect to
coefficient of variation, first dorsal fin base length (D1T) was determined as the most variable character, whereas
eye diameter (GC) was determined as the least variable character. Statistically significant correlations between
POU, PA, BD;, DiT, D,T, PU, MxVY, KSY, and TB% were observed (P<0.05). Linear regression values
indicated that, while standard length and total length had highest correlation (r=0.998), preorbital distance and
total length had lowest correlation values (r=0.830).

Keywords: Fish Morphology, Gobiidae, Round Goby, Black Sea

Ordu ili Kiyilarinda (Dogu Karadeniz) Yayilis Gosteren Neogobius
melanostomus (Pallas, 1814) Tiiriiniin Baz1 Morfometrik Karakterlerinin
Incelenmesi

Ozet: Viicut sekli, morfometrik &lgiimler ve meristik sayimlar gibi morfolojik karakterler, balik stoklarmnim
tanimlamasinda uzun siiredir kullanilmaktadir. Kum kaya baligi (Neogobius melanostomus) Gobiidae
familyasina ait olup Avrasya'ya 6zgii bentik, drihalin ve istilac1 bir tiirdiir. Istila ettigi bolgelerde yerli balik
tiirleri lizerinde zararl etkileri olup Avrupa'nin en zararli 100 istilaci tiirii listesine dahil edilmistir. Bu ¢alismada
Ordu ili kiyilarinda (Dogu Karadeniz) yayilim gosteren N. melanostomus tiiriiniin bazi morfometrik
karakterlerinin ve bunlarin birbirleriyle olan iligkilerinin belirlenmesi amaglanmig olup ¢aligma sahasi igerisinde
tiiriin morfometrik karakterizasyonu iizerine arastirmaya rastlanmamigtir. Bireylerde 16 adet farkli konumdan
0,001 cm hassasiyette kumpas ile morfometrik karakter dlgiimii yapilmistir. Istatistiksel analizler igin tiim
morfometrik karakterlerin tam boya yiizdesel oran1 (%TB) kullanilmustir. incelenen rnekler ii¢ uzunluk grubuna
ayrilmistir; grup 1 (10-14,9 cm; 18 6rnek), grup II (15-19,9 cm; 26 &rnek) ve grup III (20-24,9 cm; 17 6rnek).
Varyans katsayilart incelendiginde; DY taban uzunlugu (D:T) en degisken karakter, gbz ¢ap1 (GC) ise en az
degisken karakter olarak belirlenmistir. Farkli boy gruplarina ait POU, PA, BD», D1T, D,T, PU, MxVY ve KSY
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morfometrik karakteristiklerin tam boya oranlar1 (%TB) tizerinde istatistiksel agidan anlaml etki goriilmiistiir
(P<0,05). Dogrusal regresyon degerleri arasinda tam boyla en yakin iliskili olan morfometrik karakter standart
boy (r= 0,998), en zayif iliski olan morfometrik karakter ise preorbital mesafe (r= 0,830) olarak belirlenmistir.

Anahtar Kelimeler: Balik Morfolojisi, Gobiidae, Kum Kaya Baligi, Karadeniz

Giris

Morfolojik ozellikler (morfometrik ve meristik)
bir balik tiiriiniin taksonomik tanimlanmasinda ilk
adim olarak kabul edilir (Brraich ve Akhter, 2015).
Viicut sekli, morfometrik Olglimler ve meristik
sayimlar gibi morfolojik karakterler, balik stoklarinin
tanimlamasinda uzun siiredir  kullanilmaktadir
(Villaluz ve MacCrimmon, 1988; Haddon ve Willis,
1995; Silva, 2003). Taksonomik kategoriler
arasindaki benzerlikleri ve farkliliklar1 tahmin etmek
icin protein ve DNA analizi c¢aligmalar1 da
kullanilabilmektedir. Ancak bu ¢alismalar hem
olduk¢a masrafli hem de pratikte zahmetlidir. Bu
sebeple morfolojik tanimlama en kolay balik
tanimlama yOntemi olarak kabul edilir (Ukenyea vd.,
2019). Meristik karakterler tam deger olarak
tanimlanirken, morfometrik karakterler boyut ile
yiiksek korelasyonlar1 olmasi nedeniyle genel olarak
indekslerle (log, In veya %) ifade edilir. En yaygin
indeks (%) genellikle viicut veya bas uzunluguna
gore verilir. Metrik veriler ¢ogunlukla kumpas, dl¢ii
tahtasi, grafik kagidi, cetvel vb. ile elde edilir (Sigler,
1993).

Viicut bilesenleri (morfometrik degiskenler)
arasinda ¢ok faktorlii, cok yonlii ve ¢ok dlgekli iliski
mevcuttur (Secor, 2014). Cevresel ve cografi
faktorler tiirler icinde fenotipik varyasyona yol
acabilir ve ayni habitattaki bir tiir icinde bile ¢ok
fazla morfolojik varyasyon ortaya c¢ikabilir (Firmat
vd., 2012; Apostolou vd., 2016). Biyometrik
karakterler  genellikle farkli  balik  tiirlerinin
karsilagtirilmast veya farkli popiilasyonlar, rklar
veya soylar arasinda tirler igindeki degiskenligi
tanimlamak  icin  kullamihr. Istilact tiirlerdeki
morfolojik degiskenlikler habitat kosullari, predatér
rejimi, beslenme, yikici etkiler gibi degiskenler ile
iliskilendirilebilir (Firmat vd., 2012).

Neogobius melanostomus (Pallas, 1814) Gobiidae
familyasina ait olup Avrasya'ya 6zgii bentik, drihalin
ve istilact bir tirdir (Verreycken vd., 2011).
Karadeniz ve Hazar Denizi kdkenli bir balik tiirii olup
1990’larin baglarinda kesfedildikten bu yana Atlantik
Okyanusu'nun her iki yakasmna da yayilmis ve
yayilim alanmi genisletmeye devam eden istilact bir
tiir konumuna gelmistir (Skora ve Stolarski, 1993;
Brownscombe ve Fox, 2012). Bentik makro
omurgasizlar, yumusakcalar, balikk yumurtalar1 ve
kiiciik baliklar ile beslenmektedir (Kornis vd., 2012;
Olson ve Janssen, 2017). Yeni istila ettigi bolgelerde
hizla yayilir ve bazi habitatlarda m? basma 100
bireyden fazla yogunluga ulasabilir (Cooper vd.,
2009). Istila ettigi bolgelerde yerli balik tiirleri
izerinde zararli etkileri olup Avrupa'nin en zararli

100 istilaci tiirii listesine dahil edilmistir (DAISIE,
2015).

Istilac1 tiirler, sucul ekosistemlerde biyogesitlilige
yonelik temel tehditlerden biridir (Early vd., 2016).
Bu organizmalar, avlanma, rekabet, patojen transferi,
habitat bozulmasi1 vb. yollarla yerel tiirleri ve
ekosistemleri farkli sekillerde etkileyebilir
(Blackburn vd., 2014; Gallardo vd., 2016). Yerel
stoklar1 korumanin etkili yollarindan biri de istilaci
tirlerin iyi analiz edilmesidir (Elofsson ve Gren,
2015). Bu kapsamda tiiriin habitatlara ve yerel
tiirlere karst potansiyel etkilerini daha iyi anlamak ve
yonetim stratejileri gelistirmek icin yogun cabalar
harcanmigtir (Demirhan ve Can, 2007; Brown ve
Stepien, 2009; Kornis vd., 2012; Kasapoglu ve
Diizgiines, 2013; Macun, 2017; Czerniejewski ve
Brysiewicz, 2018; Aydm, 2021). Kornis vd. (2012),
tirtin son 20 yillik istilasini (biyolojisi, yayilimi ve
ekolojisi) derledikleri ¢aligmalarinda N.
melanostomus bireylerinin morfolojik karakterlerinin
nasil degistiginin  lizerine ¢alismalara ihtiyag
oldugundan bahsetmislerdir. Bu calismada
Tiirkiye’nin Ordu ili kiyilarinda yayilim gosteren N.
melanostomus tiirtiniin bazi morfometrik
karakterlerinin ve bunlarin birbirleriyle olan
iligkilerinin belirlenmesi amaglanmuistir.

Materyal ve Yontem

Bu c¢alismada Karadeniz’in Ordu kiyilarinda
yayihm gosteren Neogobius melanostomus tiiriine ait
61 adet birey incelenmistir (Sekil 1). Ornekler 2019
yili boyunca 17-24 mm goz agikligina sahip fanyali
aglar kullamlarak yakalanmistir. Ornekler Ordu
Universitesi, Fatsa Deniz Bilimleri Fakiiltesi
balik¢ilik laboratuvarinda incelenmistir. Herhangi bir
viicut deformasyonu bulunmayan o6rneklerin metrik
Olgtimleri 0.001 cm hassasiyetli elektronik kumpas
yardimiyla dlglilmiis, agirliklar1 0.01 g hassasiyetli
hassas terazi ile tartilmistir. Incelenen Srnekler iig
uzunluk grubuna ayrilmistir; grup I (10-14,9 cm; 18
ornek), grup 11 (15-19,9 cm; 26 6rnek) ve grup III
(20-24,9 cm; 17 Ornek). Bireylerde 16 adet farkh
konumdan (Banerji, 1981; Gharaei, 2012; Basuonie
vd., 2020) morfometrik karakter Ol¢iimii yapilmis
(Sekil 2) ve bu karakterlerin tanimlar1 Tablo 1°de
verilmistir.

Farkli morfometrik karakterlerin tim olgiimleri
Tam Boy’un ylizdesi (%TB) olarak verilmis olup
Preorbital Mesafe (PO), Goz Capt (GC) ve
Postorbital uzunluk ayrica Bas Boyu'nun yiizdesi
(%BB)’si olarak hesaplanmistir (Basuonie vd., 2020).
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Morfometrik karakterler ve agirlik 6lgtimlerinin
tanimlayici istatistik bulgulari ile varyans katsayisi
SPSS istatistik programi ile degerlendirilmistir
(Avsar, 1998). Morfometrik karakterlerin %TB
degerlerinin normalligi Kolmogorov-Smirnov testi
ile, homojenligi ANOVA (Analysis of Variance) testi
ile analiz edilmistir. Boy gruplarina gére morfometrik
karakterlerin %TB oranlarinin analizleri; dagilimin
homojen oldugu karakterlerde bagimsiz tek yonli
varyans analizi ANOVA ile, dagilimmn homojen
olmadigi karakterlerde ise Kruskal-Wallis testi ile
yapilmigtir. Morfometrik karakterler —arasindaki
iligkinin ~ ortaya konulmasinda ise TB=at+bX
regresyon esitligi kullanilmistir. Burada TB: tam boy

(cm); X: diger morfometrik karakter uzunlugu (cm)
a: kesisme noktasi ve b: egimi ifade etmektedir
(Gulland, 1969). Regresyon iligkisinde bagimli ve
bagimsiz degisken degerlerinin anlamlilik testinde
ANOVA testi uygulanmistir. Balik boyu ve agirlig
arasindaki iligki fonksiyoneldir. Bunun anlami,
baligin agirhigindaki artisin  boyun bir kuvveti
seklinde ifade edilmesidir. Tam boy ve agirlik
arasindaki iliski W=aTB® allometrik biiyiime
denklemi kullanilarak hesaplanmistir. Burada W:
viicut agirlhigi (g); TB: tam boy (cm); a ve b ise
bliylimeyi ifade eden sabitleri temsil etmektedir
(Ricker, 1975).

413N

109N

317E

]

Fatsa

ORDU

Golyals

Sekil 1. Calisma sahasi (Istasyonlar: Unye, Fatsa, Persembe, Ordu, Giilyal:)

BD:

| MxVY

TB

Sekil 2. Olgiimii yapilan morfometrik karakterlerin semasi
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Tablo 1. Olgiim yapilan morfometrik karakterlerin tanimi

No  Kisaltma Karakter Adi Karakter Tanimi

1. TB Tam boy Burun ucundan kuyruk yilizgecinin ucuna kadar uzanan
mesafedir.

2. SB Standart boy Burun ucundan kaudal pedinkiiliin/vertebral kolonun
sonuna kadar olan mesafedir.

3. BB Bag boyu Ag1z veya burnun en ucundan operkiiler membrandaki
en uzak noktaya kadar olan mesafedir.

4, POU Postorbital uzunluk Goziin arka kenar1 ile operkiiler membranin arasinda
Olciilen en genis uzunluktur.

5 GC Go6z gap1 Goziin maksimum ¢apini ifade etmektedir.

6 PO Preorbital mesafe Burun ucundan goziin anterior (baslangi¢) kismina kadar
uzanan mesafedir.

7 PA Preanal mesafe Burun ucundan anal yiizgecin (baslangi¢ kismina kadar
uzanan mesafedir.

8 AT AY taban uzunlugu Anal ylizgecin ventralde horizontal OSlgiilen en uzak
mesafesidir.

9. BD; Burun ucu DY arasi mesafe Burun ucundan 1. dorsal yiizgecin baslangicina kadar
olan mesafedir.

10. BD Burun ucu DY aras1 mesafe Burun ucundan 2. dorsal yiizgecin baslangicina kadar
olan mesafedir.

11. DiT DY taban uzunlugu 1. dorsal yiizgecin dorsalde horizontal dlgiilen en uzak
mesafesidir.

12.  D.T DY taban uzunlugu 2. dorsal yiizgecin dorsalde horizontal 6l¢giilen en uzak
mesafesidir.

13. PU Pektoral yiizge¢ uzunlugu Pektoral yiizgecin en uzun mesafesi olarak dl¢tilmiistiir.

14. VU Ventral ylizge¢ uzunlugu Ventral ylizgecin en uzun mesafesi olarak 6l¢iilmiistiir.

15. MxVY Maksimum viicut yiiksekligi Dorsalde en yiiksek nokta ile ventralde en dis biikey
nokta arasindaki mesafedir. Baligin  ortasinda
olmayabilir.

16. KSY Kuyruk sap1 yiiksekligi Kuyrugun dorsal ve ventral arasindaki en genis

yiiksekligidir.

*DY: Dorsal ylizgec; AY: Anal yiizgeg

Bulgular ve Tartisma

Calisma  kapsaminda incelenen  bireylerin
ortalama tam boylar1 17,37 cm, agirliklar: ise 74,65 g
arasinda dagilim gostermistir. Farkli boy gruplarina
gore  morfometrik  karakterlerin  tanimlayict
istatistikleri Tablo 2’de verilmistir. Boy gruplari
arasinda morfolojik tiim karakterleri istatistiki acidan
onemli  oldugu tespit edilmistir  (P<0,05).
Karadeniz’de yapilan farkli calismalarda Kasapoglu
(2016) tiirtin ortalama boyunu 12,86 cm, ortalama
agirligini 28,96 g olarak, Aydin (2021) ortalama boyu
14,97 cm, ortalama agirhgm 43,90 g olarak
bildirmislerdir. Yapilan c¢alismalarda en kiicik boy
Abdoli vd. (2009) tarafindan 3,6 cm, Ak vd. (2009)
tarafindan 35 cm olarak bildirilmistir. Bu ¢alisma

sonunda elde edilen ortalama boy degerleri  diger
calismalara gore yiiksek bulunmustur. S6z konusu

genis  farkliliklarin  6rnekleme  yOntemlerinden
kaynaklanabilecegi ve deniz  habitatlarindaki
popiilasyonlarin, tatlh ve ac1  habitatlardaki

popiilasyonlarindan daha biiylik bireysel boyutlara
sahip oldugu goriisii ile agiklanabilmektedir (Velkov
vd., 2014).

Morfometrik karakterlerin tam boyun ylizdesi
olarak degerleri Tablo 3’te verilmistir. Viicut
Ozelliklerinin tam boya oraninda ise en yliksek oran
%84,56 ile standart boyda, en diisiik oran ise %4,10
ile gbz ¢apinda belirlenmistir.
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Tablo 2. Boy gruplarina gore morfometrik karakterlerin degisimi

GE:%U TB SB BB POU GC PO PA AT BD: BD: DT DT PU VU MxVY KSY W
(cm) (em) (m) (m) (m) (em) (em) (em) (em) (em) (cm) (cm) (cm) (cm) (cm)  (em) (m)  (9)

Ortalama 13,094 11,094 2,727 1,368 0,552 0,807 57746 2,758 3,454 5081 1628 3,610 2,323 1671 2158 0,914 25112

10.0-149  SE (1) 0,268 0,221 0,052 0,028 0,015 0,037 0,106 0,087 0,072 0083 0,024 0,082 0,025 0,051 0,068 0,023 1,387
N: 18 Minimum 10,700 8,990 2,252 1,070 0,450 0,507 4,849 2,030 2,735 4,308 1,493 2943 2,095 1300 1,845 0,686 15,500
Maksimum 14,800 12,400 3,100 1550 0,650 1,050 6,500 3,200 3,900 5,600 1,820 4,200 2,546 2,000 2,750 1,050 34,830

Ortalama 17,523 14,750 3,785 2,035 0,731 1,019 7,853 3,697 4,682 6570 1888 4,724 2952 2315 3,182 1,324 66,204
15.0-19-9  SE () 0,272 0,254 0,090 0,063 0,020 0,032 0,15 0,053 0,060 0102 0,057 0,082 0,058 0,059 0,054 0,024 3,430
N: 26 Minimum 15,000 12,700 3,100 1,600 0,550 0,830 6,500 3,150 3,950 5,700 1,700 4,100 2,400 2,000 2,700 1,050 38,040

Maksimum 19,900 17,200 4,600 2,500 0,900 1,350 9,500 4,200 5,120 8,000 2,900 5,500 3,300 2,900 3500 1,550 97,810

Ortalama 21,647 18,406 4,608 2411 0836 1,361 10,170 4,567 5,726 8912 3,18 6,136 3,785 2,833 4,071 1,771 140,034
20.0-25.0 SE () 0,250 0,195 0,057 0,039 0,018 003 0,127 0,082 0,078 0137 0,077 0110 0,058 0,049 0,104 0,054 6,877
N: 17 Minimum 20,400 17,500 4,250 2,170 0,700 1,050 9,400 4,160 5,225 7,925 2455 5214 3,194 2,600 3,350 1,423 97,420

Maksimum 23,900 20,100 5,096 2,764 0,972 1563 11,134 5,054 6,249 10,093 3,844 7,018 4,185 3,344 4,610 2,130 204,900

Ortalama 17,366 14,690 3,702 1,943 0,708 1,052 7,877 3,662 4,610 6,783 2,173 4,789 2,999 2270 3,128 1,328 74,654

SE (%) 0,446 0,382 0,202 0,060 0,018 0,034 0,231 0,097 0,118 0199 0,089 0,134 0,078 0,065 0,102 0,046 6,180
Toplam

Minimum 10,700 8,990 2,252 1,070 0,450 0,507 4,849 2,030 2,735 4,308 1,493 2943 2,095 1,300 1,845 0,686 15,500
N: 61

Maksimum 23,900 20,100 5,096 2,764 0,972 1563 11,134 5,054 6,249 10,093 3,844 7,018 4,185 3,344 4,610 2,130 204,900

Sig. <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <0,05

*SE: Standart hata; N: Birey sayisi, Sig: 0,05 6nem diizeyi



Investigation of Some Morphometric Characteristics of Neogobius melanostomus (Pallas, 1814) from Coast of Ordu (Eastern Black Sea)

Varyans katsayilari incelendiginde; DY: taban
uzunlugu (D1T) en degisken karakter, g6z ¢ap1 (GC)
ise en az degisken karakter olarak belirlenmistir.
Postorbital uzunluk, géz c¢apt ve preorbital mesafe
ayrica %bag boyu olarak ayrica hesaplanmis olup
karakterlerin degiskenligi diisiiktiir. Bas boyunun
(BO) baligin  %21,26’sim1  olusturdugu; bunun
%52,24 iniin postorbital uzunluk (POU),
%19,31’inin g6z ¢ap1 (GC) kalan kisminin (%28,45)
ise preorbital mesafeden (PO) olustugu goriilmiistiir.

Balik boyu arttikca morfometrik karakterlerin
belli oranlarda artis ya da azalis gosterdigi
belirlenmistir.  Bu  durum tiim  morfometrik
karakterlerin birbirleri ile olan yiiksek korelasyonuna
bagli olarak olagandir. Arastirmanin 6nemli bir
sorusu “farkli boy gruplar arasinda morfometrik
karakterlerin %TB agisindan fark var midir? hipotezi
incelenmigtir. Farkli boy gruplarina ait POU, PA,
BD,, DiT, D,T, PU, MxVY ve KSY morfometrik
karakteristiklerinin tam boya oranlar1 (%TB)
iizerinde istatistiksel agidan  anlamli  etkisi
goriilmiistiir (P<0,05). Ayrica biiyiimeye bagli olarak

POU, GC ve PO’nin bas boyuna oranlarinin (%BB)
onemli dl¢lide degisim gosterdigi saptanmistir (Tablo
3).

Simonovic vd. (2001) Tuna Nehri’nde bulunan
her yas grubundaki N. melanostomus bireylerinin
standart boylarmin (SB) Hazar ve Azak Denizi’ndeki
bireylere gore daha diisiik oldugunu bildirmislerdir.
Polacik vd. (2012) tarafindan Tuna Nehri’nde
(Bulgaristan ve Slovakya smirlar1) yerli ve yerli
olmayan N. melanostomus bireylerinde morfometrik
karakterler standart boya orani1 (%SB) baz alinarak
verilmistir. Diripasko ve Zabroda (2017) Azov
Denizi’nde Orneklenen Dbireylerde morfometrik
karakterlerin %SB oraninin cinsiyete bagl degisimini
incelemislerdir. Bireylerde incelenen cogu
karakterlerin cinsiyet ve boyuta bagh grup igi
degiskenlik gosterdigini tespit etmislerdir. Dashinov
vd. (2020) tiiriin Karadeniz ve Baltik Denizi’ndeki su
havzalarinda bulunan populasyonlarin ¢ogu arasinda
bas genisligi, géz capi, 2. dorsal yiizgec uzunlugu ve
genigligi, gozler arasi mesafenin O6nemli diizeyde
degisiklik gosterdigini bildirmiglerdir.

Tablo 3. Morfometrik karakterlerin %TB olarak tanimlayici istatistikleri ve gruplar arasi istatistiksel analizleri

Karakterler Ortalama SE (£) Min. Mak. %VK df F Sig.
TB (cm) 17,37 0,45 10,70 23,90 20,06 - - -

SB (%TB) 84,56 0,14 82,39 87,76 20,32 2 4,232 NS
BB (%TB) 21,26 0,12 19,56 23,47 21,57 2 5,162 NS
POU (%TB) 11,11 0,11 9,82 12,91 24,06 2 18,100 **
GC (%TB) 4,10 0,06 3,06 5,53 19,57 2 0,030 NS
PO (%TB) 6,05 0,11 4,41 7,78 24,99 2 3,123 NS
PA (%TB) 45,13 0,21 41,92 49,05 22,88 2 32,178 **
AT (%TB) 21,07 0,12 18,14 22,87 20,75 2 0,133 NS
BD; (%TB) 26,56 0,10 23,64 28,23 19,99 2 1,333 NS
BD; (%TB) 38,94 0,26 35,65 43,51 22,86 2 36,909 wx
DiT (%TB) 12,38 0,25 9,68 16,50 31,86 2 41,088 *
D,T (%TB) 27,52 0,15 24,83 31,76 21,85 2 9,471 wx
PU (%TB) 17,31 0,14 15,58 20,75 20,24 2 8,564 *

VU (%TB) 13,03 0,12 10,40 15,63 22,48 2 1,094 NS
MxVY (%TB) 17,83 0,18 14,39 20,22 25,59 2 22,957 il
KSY (%TB) 7,55 0,09 6,41 9,60 27,09 2 27,220 wx

SE: Standart hata; VK: Varyasyon katsayisi; Sig: (NS: 6nemsiz, *: P<0,05, **: P<0,001)
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Diripasko ve Zabroda (2017) boy gruplarina gore
(5-19 cm arasinda 6 grupta) morfometrik
karakterlerin %SB oranlarmin istatistiksel olarak
anlamlt oldugunu ancak zayif korelasyona sahip
olduklarini bildirmislerdir. Korelasyon analizinin iki
degisken arasindaki istatistiksel iligkilerin giiclinii
ortaya c¢ikarmaya izin verdigi ancak karakterler
arasinda iliskiyi kanitlamak i¢in yeterli olmadigini,
daha giivenilir bir sonuca ancak faktorlerin grup ici
degiskenligini ve ortak etkilerini tahmin ettigi i¢in

varyans analizi (ANOVA) uygulanmasi gerektigini
bildirmiglerdir.

Bu g¢alismada tiim morfometrik karakterlerin
%TB oranlar1 ve bu oranlarin grup i¢i degiskenlikleri
varyans analizi ile teste tabi tutulmustur. Incelenen
bireylerinin morfometrik 6zellikleri ile tam boy
arasindaki iliski diizeyi ve regresyon esitlikleri
belirlenmistir (Tablo 4).

Tablo 4. Morfometrik karakterlerin dogrusal regresyon analizi (Y=a+ bX) ve varyans analizleri

Karakterler a b r F Sig.
TB-SB -0,163 0,855 0,998 12915,72 P<0,001
TB-BB -0,200 0,225 0,980 1435,28 P<0,001
TB-POU -0,275 0,128 0,952 565,95 P<0,001
TB-GC 0,111 0,034 0,864 172,97 P<0,001
TB-PO -0,036 0,063 0,830 130,74 P<0,001
TB-PA -1,044 0,514 0,993 4060,35 P<0,001
TB-AT -0,042 0,213 0,978 1278,90 P<0,001
TB-BD; 0,087 0,260 0,984 1849,26 P<0,001
TB-BD; -0,723 0,432 0,971 965,53 P<0,001
TB-D|T -0,809 0,172 0,864 173,56 P<0,001
TB-D,T -0,314 0,294 0,978 1306,51 P<0,001
TB-PU 0,093 0,167 0,960 699,36 P<0,001
TB-VU -0,155 0,140 0,953 584,44 P<0,001
TB-MxVY -0,752 0,223 0,972 1011,28 P<0,001
TB-KSY -0,397 0,099 0,961 721,80 P<0,001
*df: (1, 59)

Dogrusal regresyon degerleri arasinda tam boyla
en yakm iligkili olan morfometrik karakter standart
boy (r=0,998), en zayif iliski olan morfometrik
karakter ise preorbital mesafe (r=0,830) olarak
belirlenmistir.  Bas boyu ile postorbital uzunluk
arasindaki iligki yiiksek iken (r=0,952) bas boyunun
g0z cap1 ve preorbital mesafe ile olan iliskisi nispeten
daha diisiik bulunmustur (sirast ile r=0,894; r=0,842).
Morfometrik karakterlerin tam boy ile arasindaki
iliski regresyon analizi sonucunda kuvvetli diizeyde
anlaml1 bulunmustur (P<0,001). Dashinov vd. (2020)
morfolojik karakterlerin ¢ogunun birbiri ile pozitif
allometrik iligkisine sahip oldugunu, bu iligkinin
popiilasyonlar arasindaki farkinin 6nemli oldugunu
bildirmislerdir.

Baliklarda boy-agirlik iligki parametrelerinden b
degeri ortam kosullar1 ve baligin viicut sekli hakkinda
bilgi vermektedir. Bu deger b=3 izomerik, b>3 pozitif
allometrik, b<3 oldugunda negatif allometrik
bliylimeye isaret etmektedir (Avsar, 1998). Bu
degerin Ornek sayisi, avlanma mevsimi, sucul
ekosistemin ozellikleri, gonadosomatik indeks degeri
ve beslenme gibi birgok kosula bagli olarak degisim
gosterdigi bildirilmektedir (Bagenal ve Tesch, 1978).
Bu ¢alismada b degeri 3.353 olarak hesaplanmis olup
3’lin iizerinde olmasi drneklenen baliklarin yeterince
iyi g¢evresel sartlara sahip oldugunun ve gerektigi
kadar toplam biiylimenin saglandiginin gostergesidir
(Sekil 3).
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Tam boy ve agirlik arasindaki iliskinin korelasyon
degeri 0,979 olup, anlamlilik testi (t-testi) sonucunda
boy ve agirlik degerleri arasindaki iliski anlamlt
bulunmustur (P<0,001). Samsun (1995) tiiriin negatif
allometrik biiylime gosterdigini bildirmis olup (b:
2,85), aksine bu ¢alismada oldugu gibi birgok

allometrik oldugunu bildirmistir (Gozler vd., 2003;
Demirhan ve Can, 2007; Ak vd., 2009; Kasapoglu,
2016; Calik ve Erdogan Saglam, 2017; Aydin, 2021).
Bolgesel farkliliklara su sistemlerinin fiziksel ve
kimyasal ozelliklerinin, populasyonlarin genetik
yapisinin, tiirler arasi rekabetin ve avcilik baskisi gibi

aragtirmaci  tiirlin ~ bliylimesinin ~ pozitif yonde kosullarin etkili olabilecegi diisiiniilmektedir.
250
W = 0,004 TB3:353
r=0,979
200 ®
3 150
-
=
BN
< 100
50
0
10 12 14 16 18 20 22 24 26
Tam boy (cm)
Sekil 3. Boy ve agirlik iligkisi
Sonu¢ Kaynaklar

Sucul canlilarda tiirlerin tespitinde morfometrik
Ozelliklerin belirlenmesi ve farkli popiilasyonlar
arasindaki  degigikliklerin  arastirilmast  halen
giincelligini koruyan bilimsel arastirmalardir.  N.
melanostomus tiirii tath ve tuzlu sularda yasayan ve
diinya iizerinde genis yayilim gosteren istilaci bir
tirdir. Bu Oneminden dolayr Ordu Bolgesi’nde
yayilim gosteren bu tiirin  farkli morfometrik
karakterleri ve tam boy ile iligkisi incelenmis ve
o6nemli bulgular ortaya konulmustur. Caligmanin
gelecekte yapilacak arastirmalara referans olmasi
beklenmektedir.

Cikar Catismasi

Yazarlar gonderilen ¢alismayla ilgisi olabilecek
herhangi bir kurulustan mali veya bagka bir destek
alinmadigini, herhangi bir organizasyon veya
kurulusla ¢ikar catigmasi olmadiginit beyan eder.
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Abstract: In this study, technical, structural and operational characteristics of fishing gears used in small-scale
fishery in Gokgeada and the current inventory was compared with that of previous years. Data were obtained by
face-to-face interviews with fishermen of Gokgeada in August 2020. Except for a single trawler that started
operating in Gokgeada during the 2019-2020 fishing season, all other 38 fishing boats were small-scale vessels.
During these years, the total length of gillnets and entangling nets used decreased by 42% compared to a study
conducted a decade ago. In recent years, the increase in costs in longline fishing has made the use of vertical
lines, specific calamari hand lines, and different types of hand lines and fishing rods more widespread among
commercial fishers. The decline in catches during the last decade and even the collapse of some species such as
bluefish in recent years directly reflected on the variety and quantity of fishing gears preferred by fishermen. In
recent years, lack of bluefish, sardine and chub mackerel was the main reason for the less frequent use of fishing
gears in catching these 3 species. In conclusion, declining catch amounts and changing fishing gear preferences
in Gokeeada fishing should be considered as indicators to be taken into consideration in terms of overfishing and
sustainable fishing. For this reason, for the re-establishment of sustainable fisheries in Gokgeada, it is
recommended to adopt the Ecosystem Approaches to Fisheries in Gok¢eada fishery which takes into account not
only Gokgeada but also its surroundings, evaluates the effects and interactions on a wide geographic scale, and
includes all stakeholders in management efforts.
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Av Miktarindaki Azalmanin Av Arac¢larina Yansimasi: Gokceada Balik¢ihigi
Ornegi

Ozet: Bu calismada, Gokgeada’da kiigiik 6lgekli balikgiliginda kullanilan av araglarinm teknik, yapisal ve
operasyonal 6zellikleri tanimlanirken envanteri de geg¢mis yillar ile karsilagtirilmaya ¢aligilmigtir. Calismanin
verileri, 2020 Agustos’unda Gokceada’da ikamet eden balikcilar ile yiiz ylize yapilan goriismelerden elde
edilmistir. Gokgeada’da 2019-2020 av sezonunda faaliyete baslayan tek bir trol teknesi harig, diger 38 teknenin
tamamn kii¢lik 6lceklidir. Bu yillarda aktif 29 teknenin kullandig1 uzatma aglarinin toplam uzunlugu, on yil 6nce
yapilan bir ¢alismaya gore %42 azalmistir. Son yillarda paragat balik¢iliginda maliyetlerin artisi, ticari balikgilar
arasinda capari, kalamar maketi (oltasi) ve degisik tipte el ve kamis oltalarin kullanimin1 daha da
yaygimlastirmistir. Son on yilda av miktarlarindaki diisiis hatta liifer gibi baz1 tiirlerdeki ¢okiis, direkt olarak av
araglar1 cesitliligi ve miktarlarina da yansimustir. Ozellikle liifer, sardalya ve kolyozun av vermeyisine bagh
olarak bu tiirlerin avciliginda kullanilan av araglarmin da kullanimi azalmistir. Sonug olarak, Gokgeada
balik¢iliginda diisen av miktarlari ve degisen av araci tercihleri, asir1 aveilik ve siirdiiriilebilir balik¢ilik agisindan
dikkate alinmasi gercken gostergeler olarak kabul edilmelidir. Bu nedenle, Gokgeada’da siirdiiriilebilir
balik¢iligin yeniden tesisi i¢in, Gokg¢eada ve civarini dikkate alan, genis cografik 6l¢iide etkileri ve etkilesimleri
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degerlendiren, tiim paydaglart yonetim sisteminin icine katan Ekosistem Yaklasimli Balik¢ilik yonetimi

anlayisinin benimsenmesi onerilmektedir.

Anahtar Kelimeler: Gokceada, Kiigiik Olgekli Balikgilik, Av Araglar1, Ekosistem Yaklasimli Balik¢ilik

Giris

Adalar dis diinyadan yalitilmigliklari, kendilerine
O0zgli kiltiirel ekonomileri ve ekosistemleriyle
anakara yahut denize kiyist olan bolgelerden her
yonden ayrilmislardir (Unal vd., 2021). Tiirkiye’nin
en biiyiik, anakaraya en uzak adasi olan Gokgeada, 93
km’lik bir kry1 seridine sahiptir. Gokceada cografik
olarak incelediginde, balik¢ilik agisindan 6nemli bir
korfez olan Saros Korfezi girisinde ve Marmara
Denizi ile Kuzey Ege sularinin birlestigi bir noktada
yer almasi nedeniyle, go¢ eden baliklarin gegis
noktalarinda dogal bir merkez vazifesi gordigi
dikkat  ¢ekmektedir. Gokgeada’yr  gevreleyen,
giineyden kuzeye ve kuzeyden giineye olan bank
sistemleri de balik¢ilik agisindan zengin yataklar
olusturmaktadir.

Gokgeada kiyilart biyogesitlilik agisindan oldukca
zengindir. Adanin 20 m derinlige kadar olan si1g
sularinda toplam 80 farkli balik tiirii tespit edilmistir
(Altin vd., 2020). Balik tiir sayisi, daha derinlere
gidildik¢e ve daha genis bir ¢evreye yayildiginda
195’¢e erigsmektedir (Dalyan, 2019). Ayrica, 17 tiir
kafadanbacakl yumusak¢a  ada  ¢evresinde
bulunmaktadir (Erk, 2001). Ada kiyilarinda, deniz
cayirlarini olusturan Akdeniz’in endemik ¢icekli
bitkilerinden Posidonia oceanica ve yani sira
Cymodocea nodosa, Zostera marina, Zostera noltii
yayilmaktadir. Gokgeada cevresindeki sularda balina
ve yunusgillerden 8 farkli tiir deniz memelisi
goriilmiistiir (Tonay vd., 2015). Ada ayrica kritik
tehlike altinda olan Akdeniz foklar1 (Monachus
monachus) ve yine tehlike altinda olan deniz
kaplumbagalarim1 ~ (Caretta  caretta)  misafir
etmektedir (Dede, 1998; Akdeniz vd., 2012).

Gokgeada ve civari (Saros Korfezi), zipkinla kilig
baligi avciligt yapilan Tirkiye’deki tek yerdir.
Adanin zengin balik yataklari, 40 civar1 endiistriyel
balik¢t gemisini (trol-girgir) ve doneme gore
degismekle birlikte 30-60 civart kiigiik dlgekli balik¢i
teknesini ada sulari etrafina getirmektedir (Unal vd.,
2021). Ada’nin 50 civarindaki yerlesik balikgisindan
49’u kiigiik Olgekli balikgilik yapmaktadir. Kendi
sayilarinin iki kat1 kadar endiistriyel ve kii¢iik 6l¢ekli
balik¢inin disaridan gelerek ada sularinda avcilik
yapmasi denizel ekosistemi tehdit etmekte ve adanin
yerel balik¢ilarmin ekonomik siirdiiriilebilirligini
tehlikeye sokmaktadir. Adanin, kuzeybati da
Semadirek ve glineybatida Limni adalariyla
cevrelenmesi ve bolgenin kendisine has sert
riizgarlari, ada balik¢ilarinin uluslararasi sularda
avcilik yapmasini biiyiik oranda engellemektedir.

Gokgeada balik¢ilign ile ilgili yapilan galisma
sayist oldukca azdir. Karakulak (2002), Gokgeada

cevresinde go¢ eden pelajik baliklardan sardalye,
uskumru, kolyoz, orkinos, yazili orkinos, kilig,
palamut, istavrit, demersal baliklardan berlam,
barbunya, tekir, kirlangig, diilger, semi-pelajik
baliklardan kupes, sarpa, melanur, izmarit, mercan ve
diger tiirlerden karides, istakoz, Norve¢ 1stakozu,
kalamar, ahtapot vb. tiirlerin ada balik¢ilig1 icin
onemli kaynaklar oldugunu bildirmistir. Akyol ve
Ceyhan (2010) Gokgeada kiigiik olgekli  kiy1
balik¢iliginda iicii fanyali ikisi sade olmak iizere
toplam 5 degisik tipte uzatma agi ile dort tip
olta/paragat takimi kullanildigin1 saptamigtir. Dogan
ve Goniilal (2011)’a gore Gokgeada’ya kayitlr elli bir
balik¢1 teknesinin tamamia yakii kiigiik Slgekli
balik¢ilik yapmakta ancak bu teknelerin av iiriinlerine
iligkin herhangi bir av kaydi bulunmamaktadir. Ada
balik¢ilar: tarafindan kullanilan av araglarina iligkin
yapilan son ¢aligmalarda, Yildiz vd. (2012) yedi
farkli tip uzatma ag, alti ¢esit olta, ii¢ adet paragat ve
bir adet kilig zipkint olmak iizere toplam 17 tip av
araci tespit etmislerdir. Akyol ve Ceyhan (2014) ile
Altin vd. (2016) de farkli donemlerde kilig zipkini
avciliga yapan teknelere ilisgkin birim av giici
degerlerini (CPUE) hesaplamigtir. 2009 ve 2010
yillarinda, toplamda 544 adet (20,5 ton) kilicbalig:
zipkin ile avlanmistir (Akyol ve Ceyhan, 2014).
Birim ¢aba basina diisen av ise 2009 yili i¢in 49,7
kg/tekne/giin, 2010 yili icin ise 25,7 kg/tekne/giin
civarindadir. Altin vd. (2016), Gokgeada’da kilig
balig1 avciligl yapan teknelerin, 2015 av sezonunda
ortalama 25 giin avlandigini, toplam 463 adet (11,7
ton) kili¢ balig1 yakaladigini ve tekne basina ortalama
CPUE degerinin 0,88 adet/glin oldugunu bildirmistir.
Son olarak, Unal vd. (2021) Gokgeada’da Ekosistem
Yaklagimli Balik¢ilik Temel Raporunda bugiine
kadar yapilan ¢aligsmalart ve Gokgeada balik¢iliginin
mevcut durumunu ortaya koymustur.

Bu c¢alisma, balik goglerinin yogun olarak
yasandig1 bogazlar sisteminin Ege Denizi girisinde
yer alan Gokgeada’da kullanilan av araglarinin
teknik, yapisal ve operasyonal Ozelliklerini ortaya
koymaktadir. Ayrica, av araglar1 envanteri ge¢mis
yillar ile Kkarsilagtirilmaktadir. Caligmanin, ada
balik¢iliginin siirdiiriilebilirligi ve gelistirilmesi adina
bundan sonra yapilacak caligmalara temel ve sayisal
bilgiler igeren bir altlik olugturmas: diistiniilmektedir.

Materyal ve Yontem

Caligma, Diinya Gida ve Tarim Orgiitii ve Tarim
Orman Bakanligi tarafindan desteklenen ve Ege
Universitesi Su  Uriinleri  Fakiiltesi tarafindan
yiiriitilen “Transition to Ecosystem Approach to
Fisheries Management and Designing a Management
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Plan in Gokgeada, Turkey” projesi (FAO-Gokceada
EAF Projesi) kapsaminda, 2020 yili Agustos ayinda,
Canakkale ili Gokgeada ilcesinde gerceklestirilmistir.
Adada kullanilan av araglarina iligkin tiim veri ve
bilgiler, Gokgeada Su Uriinleri Kooperatifine kayitl
ve kayitli olmayan iyeler ile yliz yiize yapilan
goriismeler ile elde edilmistir. Av araglarinin teknik
detay ve Ozelliklerine yonelik veriler, olusturulan
anket formlar1 ile toplanmistir. Av araclarinin
kategorik siniflandirmas1 ise GFCM (2020)’e gore
yapilmigtir. Gokceada balike1 teknelerine iligkin
detayli bilgiler de Tarim ve Orman Bakanligi,
Gokgeada Ilce Miidiirliigii’nden saglanmstir. Elde
edilen tiim bulgular adada daha once yapilan
calismalar ile karsilastirilmis ve tartisilmastir.

Bulgular

Balikciik ve Su Uriinleri Genel Miidiirliigii
SUBIS kayitlarina gore Gokgeada’ya kayith 33 adet
balik¢1 teknesinin toplam boy, gros tonaj ve motor

giici degerlerinin tanimlamali istatistiki degerler
Tablo 1’de verilmistir. Bu otuz ii¢ teknenin ortalama
toplam boyu 8,2 m, motor giicii 70,6 kW, gros tonaj
ve motor gliglerinin toplamut ise sirasi ile 66,7 GT ve
2328,8 kW’dir. Teknelerin gros tonajlari, kiigiik
Olgekli balikgr teknesi karakteristiginde oldugu icin
diisiiktiir. Sadece tek olan trol teknesinin boyu ve
motor giicii, diger teknelere gore oldukca yiiksektir
(13,5 m, 373,1 kW). Trol teknesi hari¢ diger tiim
tekneler, 12 m alt1 kiigiik olgekli balik¢1 teknesi
grubunda yer almaktadir. Tekne boylari, 6,00-7,99 m
ile 8,00 ile 9,99 m boy gruplarinda yogunlagsmistir.
[k grubu olusturan tekneler genelde kamarasiz, ikinci
grubu olugturanlar ise kamarali tiptedir.

Gokgeada kiyilarinda, daha ¢ok uzatma aglar ile
donemsel gbo¢ yapan balik tiirlerinin aveciligi
hedeflenir. Liifer ve palamut tiirleri i¢in alamana,
demersal ve bentopelajik tiirler i¢in marya ve voli
aglari ile tiire 6zgii barbun ve melanur aglaridir. Bu
aglara iligkin teknik ve yapisal 6zellikler tablo 2°de
detaylandirtlmistir.

Tablo 1. Teknelerin toplam boy, motor giicii ve gros tonajlarinin tanimlamali istatistiki degerleri.

Toplam Boy Gros Tonaj Motor Giicii
(m) (GT) (kw)
Ortalama 8,2 2,0 70,6
Standart sapma 1,84 1,96 70,03
Aralik 8,1 9,4 366,4
En kiigiik 54 0,2 6,7
En biiyiik 13,5 9,6 373,1
Giivenilirlik diizeyi (95,0) 0,65 0,70 24,83
Toplam 66,7 2328,8
Daha cok lifer avlamay: hedefleyen alamana oldugu aylarda (Subat-Mart-Nisan), 15-20 m
aglari, Eylil-EKim-Kasim aylar1 arasinda ada derinliklerdeki tashik alanlara donege birakma

civarindaki ¢ogunlukla 7-10 m’lik kiy1 sularinda voli
yontemiyle kullanilir. Bu aglarla liiferin yani sira
palamut (torik), sarpa ve kefal tiirlerinin de avciligi
hedeflenmektedir. Liifer avciliginda, tekne, balik
stiriisiinii sardiktan sonra, daire seklindeki agin i¢inde
gezerek balig1 korkutup, aga takilmasini saglar.
Palamut igin, gece 1sik (far) tutulup, korkutularak
baligin aga dolanmasi saglanir. Liifer avciliginda,
teknenin bas tarafinda olan kisi, ayna denilen yerden
suyun altina bakarak liifer siiriisiinii gdrerek tespit
eder. Alamana ile liiffer aveiligi giindiiz, palamut
avciligl ise gece ay karanliginda, yakamozda yapilir.
Alamana aglarinda yakalanan diger ticari tiirler ise
mirmir, kefal, sarpa, melanur, kupez, turna ve iskarta
tirler irina ve hanozdur. Marya aglari, sularin soguk

seklinde aksam atilip, sabah toplanir. Bu aglar ile
pullu baliklar olarak adlandirilan fangri, sinarit,
eskina, sargoz, karag6z ile fener, kirlangig, diilger,
kopek baligi, kikla (lapin), carpan, iskorpit gibi
baliklar ve ayrica siibye, kalamar, 1stakoz-bocek, vb.
tiirlerin avcili@i yapilmaktadir. Eger 1stakoz bocek
avciligr yapilacaksa, bu aglar suda iki giin bekletilir.
Iskarta edilen baliklar arasinda lapin, papaz, elektrik
balig1, keler, irina (vatoz) yer almaktadir. Bu yoreye
0zgli aglardan biri de melanur uzatma agidir. Mayis-
Haziran aylarinda ada sahillerinde 6-7 m
derinliklerde, kiyiya dik atilmaya baslanip daha sonra
salyangoz seklinde birakilan (donek) bu aglar, aksam
atilip ertesi sabah alaca karanlik gectikten sonra
kaldirilmaktadir. Aglardan melanur disinda kefal,
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turna, karagdz, sargoz, eskine, litrin (mercan) istavrit,
kolyoz gibi balik tiirleri de yakalanmaktadir. Iskarta
tiirler ise ¢arpan baligi, hanoz, iskorpit ve ot baligidir.
Kursunun yetersiz geldigi akintili yerlerde, 6zellikle
agm salyangoz seklinde suya birakildigi yerlerin alt
kismma ilave batirict olarak taglar eklenir. Ag
yiikseklik olarak genellikle tek parca olarak yapilsa
da bazen 3 kat yiiksekliginde olabilir. Voli aglar1 da
ada civarinda kis aylarinda 8-10 m derinliklerde
kullanilir. Bu aglar, 10 dakika ile bir saat arasinda
degisen siirede denizde birakilip daha sonra kaldirilir.
Genellikle mercan, sarpa, kupes, melanur, sinarit,
trakonya, lapin (kikla) gibi baliklar yakalanir.

Gokgeada’da ¢ogunlukla kalin paragat kullanilsa
da bunun yani sira ince, bakalyaro ve kili¢ paragat1 da
kullanilmaktadir. Kalin paragat, @ 1,20’lik 1000 m
uzunlukta ana beden, @ 0,80’lik bir kula¢ (170 cm)
uzunlugunda, 5 kula¢ aralikli kosteklerden ve 8-9
numara 110 diiz igneden olusmaktadir. Gokgeada’da
kalin paragat ile avcilik Ekim’de baslayip Haziran
ayma kadar slirmektedir. Fangri mercan, sinarit,
kirlangi¢ ve 1skatari hedef tiirler arasinda iken siyah
lahos ve pamuk kopek baligi yan tiirlerdir. Kalin
paragatta 1skarta edilen belli bash tiirler kdpek baligi
ve vatozlardir. Kalin paragat sabah erkenden atilip
yem Karides ise 1 saat, yem ahtapot ise 3 saat su da
bekletildikten sonra toplanir. Her bir sele, paragat
takiminin kaldirma siiresini bir saat arttirmaktadir.
Yem olarak karides, ahtapot, kalamar, biilbiil,
sardalya ve masko ahtapot kullanilmaktadir. Kalin
paragatin atim seklini, zemindeki taslar belirler. ince
paragatlar, yaz aylarinda ada civarinda 10-13 m
derinliklere atilip, 3-4 saat suda bekletildikten sonra
toplanir. Yem olarak karides, ahtapot, kalamar,
miirekkepbaligi, deniz patlicaninin tercih edildigi bu
paragatlarda melanur, mirmir, karagdz, mercan,
sinarit, ¢ipura, 1skatari, sargoz, eskina gibi balik
tirleri yakalanmaktadir. Mirlan (bakalyaro) paragati
390-650 m derin sulara iri boy bakalyarolar
yakalamak i¢in birakilmaktadir. Bu paragatta 1000
m’lik ana beden @ 2,5 mm’lik yiizer (PP) ya da batar
(PA) ipten, kostekler 70-80 cm uzunlugunda @
0,10’luk misinadan olugmaktadir. Ana bedende yiizer
ip kullanildiginda 10 kostekte bir 100 g’lik kursun,
bedenin batmast igin yerlestirilir. Kostekler arast
mesafe 4 kulag, kostek uglarina 7 numara diiz igne,
bu ignelere de yem olarak sardalya tiirleri takilir. 400
m derinlige bu takimi birakmak i¢in 600 m’lik
samandira ipi birakilir. Bu ipin ucuna, yiizeyde yiikii
almasi i¢in @ 10’luk bir ylizdiriicii, bu yiizdiiriiciiye
bagl olarak suda kolay goriilmesine saglayan @ 25-
30’luk daha biiylik bir bagka yiizdiiriicii takilir.
Mirlan (bakalyaro) paragati zigzag seklinde atilsa da
su altinda degisen derinliklerde S seklinde
konumlanir. Bu paragat tipi tim yil kullanilsa da en
fazla avi Aralik-Temmuz aylar1 arasinda vermektedir.
Hedef tiir bakalyaro ve derinsu iskorpiti (adabeyi),
yan iriin biilbiil (gelincik), 1skarta tiirler de migri ve
kopek baligidir. Cok az sayida kullanicisi olan kilig

paragati, yaz ve kis aylarinda ada civarinda 300-350
m derinliklere birakilir. Kili¢ paragatinda yem olarak,
donemine gore sardalya, kalamar, kolyoz, uskumru
tercih edilmektedir.

Gokgeadali balikgilar, Saros Korfezi ve Gokgeada
Kanali boyunca yilizeyde giineslenen kilig baligini,
Nisan ve Haziran aylar1 arasinda 6zel olarak
hazirlanmis  ¢ift uglu zipkinla vurarak avlar.
Zipkmlarin uzunlugu yaklasik 30 cm olup, baliga
saplandiktan sonra c¢ikmamasi icin uglarinda ¢ift
tarafli kelebekler mevcuttur. Avcilik esnasinda bu iki
zipkin, gdénderin ucundaki “ay”in  yuvalarina
yerlestirilir. Kili¢ zipkin1 gonderleri (saplar) ortalama
4 m uzunlugunda olup, 3,8-4,2 m arasinda
uzunluklar1  degismektedir.  Gonderler  ahsap
malzemeden, zipkin uglari ve ay pargasi da
paslanmaz  krom malzemeden yapilir. Kilig
zipkininda kullanilan PP ip @ 4 mm ¢apinda 400
veya 600 m uzunlukta olabilmektedir. Bunun yaninda
ihtiyaca gore 200 m’lik mantara sarili bir ip te
yedekte bekletilir. Gonderi ile birlikte zipkinlar,
teknenin 6n kismina o6zel olarak ilave edilen 3-4
m’lik ahgsap (kalas) ya da metal uzantinin ug
kismindaki  zipkinct  tarafindan  atilir.  Balik
goriildigiinde, belli bir hizla yaklagilir, zipkin
atilacak mesafeye gelindiginde zipkinci ayaga
kalkarak, samandirali halata bagli zipkini baliga
saplar. Zipkin baliga saplandiktan sonra, gonder geri
cekilir ve bu sayede ay uglarindaki zipkinlar balikta
kalir. Zipkin baliga saplandiginda, balik hizla derine
dalmadan ¢ok hizli bir sekilde tekneye alinir. Eger
almamaz ise ucunda samandiraya bagli olan roda
ip/ipler salinir, balik tiikenene, samandira durana
kadar balik izlenir. Daha sonra, ucu zipkinlara bagh
ip ve samandira tekneye aliir. Bu esnada, balik da
tekneye yaklastirilir ve bir kaki¢ yardimiyla tekneye
alinir. Zipkinla kilig aveihiginda, tekneyi sevk ve
idare eden bir kaptan, kalas ucunda zipkinci ve balik
zipkinla vurulduktan sonra tekneye almak i¢in halat
ayarmi yapan bir ip¢i olmak {izere, en az g kisilik
ekip gorev alir. Balikgilar ile yliz yiize yapilan
goriismelerde, 14 teknede 3-6 takim arasinda degisen
kilig  zipkinin  bulundugu  tespit  edilmistir.
Gokgeada’da avlanilan kili¢ baliklarina ait herhangi
bir kayda rastlanilmamistir. Balik¢ilarla yapilan
goriismelere gore, 2017°de 40 tonun iizerinde kilig
balig1 avlanilirken, 2020 av sezonunda bu rakam 10
tonu gegmemistir. Son av sezonunda (2020), tekneler
tarafindan avlanan kili¢ baliklarinin adetleri 15 ila 50
arasinda degisirken, bunlarin agirliklar1 da 20 ile 55
kg arasinda degismektedir. Sezon baginda av sahasina
kiiciik boy kili¢ baliklari, sonuna dogru ise en biiyilik
boylar gelmektedir.

Gokgeada’da kullanilan simli ¢apari, @ 1,10’luk
ana beden, kostekler ve kursun arasi 2 adet firdondii,
@ 0,80’lik ara beden, @ 0,35’lik 15 cm uzunlugunda
kostekler ile 1/0-2/0 numara ortalama 50 igne
(simli)’den olusgur.
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Tablo 2. Gokgeada’da kullanilan uzatma aglarinin yapisal 6zellikleri.

Goz 1;?1;( Derinlik Goz e Derinlik Bl G EIC] Kursun
AG Al Rel it () Atk Iplik Kalinlig: () Faktori Donami Yaka Yaka
50 mm 210d/4 80-100 280 mm 210d/9 10 0,50 1 bos Kosmali Kosmali
PA PA 0,66 1 dolu 8-3 mm PP 4-4 mm PP
5 numara 100 gr
1 bos 1 dolu 2-3 bos 1 dolu
2 bos 1 dolu 1 bos 1 dolu
© 56 mm 210d/4 80-100 280 mm 210d/9 135 0,50 1 bos Kosmali Kosmali
g PA PA 0,66 2’de dolu 8-3 mm PP 4-4 mm PP
K] (3-2-3) 5 numara 100 gr
< 1 bos 1 dolu 2-3 bos 1 dolu
2 bos 1 dolu 1 bos 1 dolu
60 mm 210d/4 80-100 280 mm 210d/9 135 0,50 1 bos Kosmali Kosmali
PA PA 0,66 2’de dolu 8-3 mm PP 4-4 mm PP
(3-2-3) 5 numara 100 gr
1 bos 1 dolu 2-3 bos 1 dolu
2 bos 1 dolu 1 bos 1 dolu
84 mm 210d/4 40 320 mm 210d/9 6.5 0,50 1 bos Kosmali Kosmali
S PA PA 0,66 2’de dolu 4-3 mm PP 4-4 mm PP
g (3-2-3) 2 numara 50 gr
4 bos 1 dolu 3 bos 1 dolu
56-60 210d/4 105 0,50 Kosmali Kosmali
5 mm PA 6-2.5mm PP 4-4 mm PP
8 5 numara 40 gr
S 4 bos 1 dolu 3 bos 1 dolu
42 mm 210d/2 40 0,50 Kosmali Kosmali
= PA 6-2.5 mm PP 5-2.5 mm PP
£ 3 numara 40 gr
a4} 3 bos 1 dolu 2 bos 1 dolu
2 bos 1 dolu 1 bos 1 dolu

*Alamana ag1; mantar 1 bos-1 dolu, kursun 2-3 bos-1 dolu yiizer, mantar 2 bos-1 dolu, kursun 1 bos-1 dolu batar.
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Bu caparide kostekler arasi mesafe 30 cm’dir.
Ikinci firdondiiden sonra 15 cm uzunlugunda @
0,45’lik misinaya 650 g’lik iskandil kursun takilir.
Mayis, Haziran ve Temmuz aylar1 arasinda gilindiiz
80-120 m derinlikler arasinda kolyoz, istavrit ve
uskumru tiirleri bu ¢apari ile avlanir.

Adada, ticari tim teknelerde ¢apari yaninda ayrica
kalamar avcili1 icin en az 2-3 takim olmak {izere,
ylizlerce yedek ignesi olan kalamar maketi (semsiye
igne) kullanilir. Cogunlukla Ekim-Mart aylari
arasinda kullanilan bu oltalarda farkli say1 ve renkte
semsiye igne mevcuttur.

Hirsiz igneli el oltasi, @ 0,8-1,0’lik misina ana
beden, 3 numara firdondii, 1,5 m uzunlugunda @
0,50-0,60°lik  firdondiiden kursuna (650-700 g
iskandil) giden ara beden, firdondiiden ayr1 giden 2,5
m uzunlugunda @ 0,70-0,80 mm’lik ucunda 10
numara igne olan bir bagka ara bedenden olusur. Bu
igneden 12 cm uzaklikta, ikinci bir hirsiz igne
mevcuttur. Bu oltalar ile Eylil-Nisan aylar1 arasinda
sinarit ve fangri mercan tiirlerinin aveilig1 hedeflenir.

Gokgeada’da aktif olarak c¢alisan 30 teknenin
kullandig1 uzatma aglarinin toplam uzunlugu 41850
m (~42 km) olup, 6 tekne 11600 m barbun, 6 tekne
15900 m marya, 11 tekne 9500 m alamana, 5 tekne
3000 m melanur ve 5 tekne 1850 m uzunlugunda voli
ag1 kullanmaktadir. 32500 adet paragat ignesinin
tekne ve paragat tipine gore dagilimi ise 2 tekne 1850
adet ince paragat, 21 tekne 22700 adet kalin paragat,
6 tekne 9200 adet bakalyaro paragati ve 3 tekne 1500
adet kilig¢ paragati seklindedir.

Oltalar grubunda, 28 teknede, 2-10 adet arasinda
degisen simli ¢apari takimlarinda (toplamda 40-750
igne) toplamda 5300 adet igne kullanilmaktadir.
Semsiye ignelerinin kullanildigi 26 teknede, kalamar
olta takimi 2-12 adet arasinda degisirken (2-4
semsiye  igne) toplamda 264  adet igne
kullanilmaktadir. 24 teknede ise 1-20 takim arasinda
degisen farkli Ozellikte el oltast olup bunlarda
kullanilan toplam igne sayist 110 adettir. Bunlar
sadece Gokceada’ya kayitlh olan teknelerde
kullanilan olta takimlaridir. Kayithi olmayan ve
amatdr balik¢ilarin  kullandig1r olta takimlart da
hesaba katildiginda bu sayilarin ¢ok daha fazla
oldugu diisiiniilmektedir. Gokgeada’ya kayith 14
teknenin kullandig1 kili¢ zipkin takiminin sayisi ise
80 civarindadir.

Tartisma

Gokgeada’y1r da kapsayan av arag ve gerecleri
iizerine yapilmis ¢alisma sayisinin oldukc¢a az oldugu
dikkat ¢ekmektedir. Bunlar kronolojik siraya gore
Karakulak (2002), Doyuk (2006), Ozekinci vd.
(2006), Ayaz vd. (2008), Akyol ve Ceyhan (2010),
Dogan ve Goéniilal (2011), Ayaz vd. (2012), Yildiz
vd. (2012) ve Akyol ve Ceyhan (2017)’nin yaptig1
calismalardan olugmaktadir. Doyuk (2006) ve

Ozekinci vd. (2006) Canakkale ili, Ayaz vd. (2008)
de Saros Korfezi’'nde kullanilan av araglar1 ve
ozelliklerini detayli olarak arastirmislardir. Bu
calismalarda, Doyuk (2006) Canakkale’de kullanilan
av  araglarmi  GFCM  smiflandirmasmma  gore
tanimlarken, Ayaz vd. (2008)’de bir av aracinin ¢ok
fazla sayida farkli tipinin olabilecegini tespit etmistir.
Bu iki c¢alismada, av araglar1 iizerinde belirtilen
rakamlar, s6z konusu av araciuin farkli tipteki
sayisint ifade etmektedir (Tablo 3). 2010 yilindan
itibaren sadece Gokgeada’da ki av araglarini ele alan
iic calismaya rastliyoruz. Bu caligmalarda; Akyol ve
Ceyhan (2010) 5 uzatma ag1, 3 paragat ve bir de kili¢
sirtisy, Ayaz vd. (2012) 16 farkli uzatma ag1, Yildiz
vd. (2012) de 7 uzatma agi, 3 paragat, 6 olta ve bir de
kilig zipkinmna iligskin detayli bilgiler vermislerdir.
Akyol ve Ceyhan (2010) ile Ayaz vd. (2012), adada
toplam 16 degisik tip uzatma ag1 tespit ederken, bu
cesitlilik son yillarda oldukg¢a azalmistir (Tablo 3).
Ayaz vd. (2012), teknelerdeki toplam ag varligini on
yil once ~72 km olarak hesaplarken, bu uzunluk
giiniimiizde ~42 km’ye kadar diismiistiir. Yine Ayaz
vd. (2012), Gokgeada’da avlandiklari tiirlerin ismiyle
anilan uzatma aglarmni, gé¢ zamani kullanilan ve
standardi olmayan av araglari olarak tanimlamaktadir.
Ayrica bu tiirleri avlamak iizere bolgeye disaridan da
pek c¢ok balik¢inin geldigini, bu durumun stoklar
lizerine bir av baskisi yarattigini; 6zellikle bocek ve
marya aglariyla yapilan avciligin bu duruma tipik bir
ornek olusturdugunu belirtmistir.

Gokgeada balik stoklarinin son 10 yilda eskiye
gore cok azaldigi, lifer, sardalya ve kolyoz gibi bazi
tirlerin aveiliginin bitme noktasina geldigi ifade
edilmektedir (Kisisel goriisme; kooperatif baskani N.
Yilmaz). Balik miktarindaki bu azalma, kullanilan av
araglar1 ¢esitliligini de yansimigtir (Tablo 3). Bir
baska ifadeyle, Gokgeada balik¢ilarinin av araci
tercihlerindeki degisim, bazi tiirlerin asir1 aveiliga
maruz kaldiginimn bir gostergesidir. Saha 6rneklemesi
2020 yazinda yapilan bu c¢aligmada, fanyali uzatma
aglarindan; sadece liifer alamanasi, marya agi, voli
ag1 ve barbun aginin, galsama aglarindan ise; melanur
ve barbun aginin kullanildig: tespit edilmistir. Kalin,
ince, bakalyaro ve kili¢ paragatinin yani sira zipkinla
kilig aveiligi da geleneksel olarak yapilmaktadir.
Paragat balik¢iliginda maliyetlerin asir1 artmasindan
dolay1 ¢apari, kalamar maketi (oltas1) ve degisik tipte
el ve kamis oltalarin kullanimi son zamanlarda hem
ticari hem de amator balikgilar tarafindan daha da
yayginlagmistir.

Gokgeada balik¢iligini ve balik stoklarint olumsuz
etkileyen problemlerin basinda biiyiik olgekli (trol-
girgir) (1,5 mil ve 24 m yasaklarmin yetersizligi) ve
yasa dis1 balik¢iligin (6rnegin; alan ihlalleri, gece 151k
kaynag1 ve tiiple yapilan zipkinla avcilik) geldigi
bilinmektedir (Unal vd., 2021).
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Tablo 3. Gokgeada ve bagli bulundugu Canakkale ilinde kullanilan kiigiik dlgekli av araglari.

Ayaz vd. (2008)
Saros Korfezi

Kiigiik Olgekli Geleneksel Kiyi
Balikgiligi Av Araglari

Liifer/Cinekop

Barbun

Uskumru/Kolyoz

Kupez

Palamut/Torik

Mezgit

Kopek

Bocek/Istakoz

Kalkan

Melanur

Fanyal
Marya
Liifer/Cinekop

Dil

Karides

Kalkan
Barbun/Tekir

Pisi

Kupez/Kefal

Palamut

Mercan/Sinagrit

Zargana

Kopek
Voli

Birakma

Sarpa

Siiriiklenen

Kilig

Palamut

Cevirme

Fanyali Alamana

Galsama Alamana

Galsama Sardalya

Galsama Zargana

Galsama Gumus

Voli Agl

|

| Liifer

El ve kamish oltalar

Lufer-Cinekop Beden Kostek Olta

Mercan-Sinagrit Beden Kostek Olta

Uzun Olta

Gezer Olta

Atgek Caparisi

Suritme Caparisi

Kilig Sirtisi

Lifer/istavrit/Kolyoz Gaparisi

Kalamar Maketi (Oltasi)

Kocagoz Oltasi

Kostekli Mercan Oltasi

Akya/Sinagrit Gezer Oltasi

Lahoz Gezer Oltasi

ince

Kalin

Kilig

Mirlan (Bakalyaro) I I

Kilig Zipkini

Ahtapot Tuzagi

* Fanyali ve cevirme agi
** El veya mekanik capari
*** Rakamlar farkli tipleridir

Girgirda derinlik (24 m) ve 1s1k derinlik (30 m)
yasagina uyulmamasi, 151k tekne sayismnin ve
siddetinin tebligde belirtilen limitlerden ¢ok daha
fazla olmasi, adali balik¢ilar tarafindan gozlenen

girgir ihlallerinin en 6nemlileridir. Belli donemlerde,
adanin kuzeyinde ve giineyinde mesafe ve zaman
yasagina uymayan 20’ye yakin troliin ¢alistigi da
yine adali balik¢ilar tarafindan gozlenmektedir.
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Trolde mesafe yasaginin on yil dénce 3 milden, 1,5
mile inmesinin, dip baliklarin tiir, miktar ve
boylarinin diismesinde en etkili sebeplerden biri
oldugu ifade edilmektedir. Bu trollerin kiiglik 6lgekli
balik¢ilik takimlarma da (uzatma agi-paragat) zarar
verdigi bilinmektedir. Dip trol aglar yeterince segici
olmadig1 i¢in yasal ya da lireme boyunun altindaki
tirleri de (¢im¢im, bakalyaro vb.) yakalamaktadir.
Ada balik¢iligmin bir diger giincel sorunu, balikcilar
tarafindan “karacilar” olarak tanimlanan amatdr adi
altinda yapilan yasa dist balik¢iliktir. Bu kapsamda
dalarak ahtapot, deniz patlican1 ve balik avlayan
kisiler biiyiik sorun olusturmaktadir. Dalis diginda,
kiyidan kullanilan paragiit (yelkenli) paragat, adada
uzun zamandir uygulanan bir baska yasa dig1 aveilik
teknigidir.

Tiim bu nedenlerden dolay1 son 10 yildir, (son 5
yildir ¢ok belirgin) av miktarlarinda dramatik
diisiisler dikkat ¢ekicidir. Adadaki tiim balik¢ilarin
ifade ettigi gibi, son 10 yildir Lifer av miktar1 oldukg¢a
azalmig, bu nedenle 6zellikle son 3 yildir balikgilar
lifer takimlarini terk etmistir. Eceabat Su Uriinleri
kooperatifine  kayithh 44  tekneden  20’sinin,
Gokceada’da civarinda avlanirken, alamana aglari
disginda marya ve barbun aglarmi kullanmasi, bu
durumun tipik bir gostergesidir.

Balik¢ilarin dile getirdigi bir bagka sorun; ¢ok
fazla miktarda denize birakilan marya aglarinin,
kiytya goc etmek isteyen baliklarin oniine bir bariyer
olusturarak kiyitya gelmesini engellemesidir. Bu
nedenle, bu aglarin uzunluklarma sinir getirilmesi
tartigmali konular arasindadir.

Eceabat Su Uriinleri kooperatifine kayith 44
tekneden yaklasik 20°si yilin belli donemlerinde
Gokceada kiyillarinda 5-10 gilin  siiren zaman
araliklarinda  avlanmaktadir (Unal vd., 2021).
Gokgeada’ya giden teknelerin  kullandiklart  av
araglarinin basinda marya ve barbun ag1 ile kalin ve
ince paragat gelmektedir. Eceabat kooperatifine
kayitli teknelerin biiylik ¢ogunlugunda alamana agi
olsa da, Gokgeada’ya gidenler burada alamana
avciligt yapmamaktadir. Bu balik¢ilar, yasadist
calisan troller ve lamba ile yapilan girgir aveiliginin,
ada balik stoklarini azalttigim ifade etmektedir
(Kisisel goriisme; Eceabat kooperatif bagkani Ali
Sahin).

Kiiciik dlgekli balikgilarin Canakkale’de dolayisi
ile Gokgeada’da, hava sartlarma baglh olarak denizde
bulunma siireleri ortalama 100-200 giin arasinda
degismektedir (Ozekinci vd., 2006). Bu durum yil
boyu c¢aligma izni olan kiiclik Olgekli balik¢ilar:
oldukg¢a olumsuz etkilemektedir.

Ada teknelerine ilaveten baska yerlerden gelen
teknelerin fazlahgi, kilig baligi {izerinde asir1 bir
aveilik  baskist  olusturmaktadir.  Gokgeada’da
geleneksel kilig balig1 aveiligint “turizm balikg¢iligr”
seklinde uygulamanm baslatilmasi hem bu tiir
tizerindeki av baskinin azaltilmasi hem de balikgilara

farkli gelir kaynagi yaratmasi agisindan oldukga
yararli olacaktir. Bu tiir bir faaliyet ayrica adanin
turizmine ve taninmasina da katki saglayacaktir.

Ayrica Gokgeada’da yerlesik olarak yasayan 50
civarinda amator balikginin da “amatér adi altinda
yart zamanl ticari balikgilik” yaptigi bilinmektedir.
Balik¢iligin denetimiyle ilgili personel eksikligi, is
yogunlugu, adanin sert iklimi gibi faktorler, ada ve
cevresinde balikgilik konusunda bazi donemler
denetim ve kontrollerin yetersiz olmasina neden
olabilmektedir.

Sonug¢

Calismada bahsi gegen tiim bu sorunlar ve
balik¢ilarin av arag geregleri tercihindeki degisimle
ilgili bulgular, balik¢ilik yonetimi otoritesinin
dikkatine  sunulmaktadir.  Sonuglar, Gokgeada
balik¢iliginin siirdiiriilebilirliginin tehlikede oldugunu
gostermektedir. Sorunlarin ¢6ziimii ve siirdiiriilebilir
balik¢iligin yeniden tesisi edilmesi; balik¢ilikla ilgili
tiim paydaslarin ortak cabasi ve ekosistemin bir biitiin
olarak dikkate alindigt bir ydnetim yaklagiminin
benimsenmesiyle miimkiin  goriilmektedir. Bu
baglamda, tiim paydaslar1 bir araya getiren ve
stirdiiriilebilir balik¢iligr hedefleyen FAO-Gokgeada
EAF  Projesi o6nemli  bir firsat  olarak
degerlendirilebilir.

Tesekkiir

Bu calisma, FAO Gokgeada EAF Projesi ve
Tarim Orman Bakanligi Balik¢ilik ve Su Uriinleri
Genel Miidiirligii tarafindan desteklenmistir.

Cikar Catismasi

Yazarlar ¢ikar ¢atismasi olmadigini beyan ederler.
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Abstract: Demersal fish fauna of the Sea of Marmara, Turkey was determined by bottom trawl surveys between
March 2017-December 2018 at 34 stations with the monthly samplings. During the study, a total of 61 teleost
and 12 cartilaginous fish species belonging to 42 families were sampled. The target, bycatch and discard rates of
CPUE were determined as 13.40%, 69.64% and 16.95%, respectively. In total, 53.9% of the CPUE was
stemmed from Trachurus trachurus. Mustelus mustelus, Raja clavata, Merluccius merluccius and Merlangius
merlangius had the highest CPUE with a mean of 77.63, 71.86, 71.72 and 72.68 kg/km?, respectively. The
highest biodiversity was observed in the southwestern part of the Marmara Sea. With increasing depth, the
species number of the teleost fish decreased, whereas the species number of the cartilaginous fish increased. The
mean CPUE values of the economical demersal fish species were lower in comparison to those reported from
other regions in Turkey. Evidence suggests fish stocks with shallower distribution is under heavier threat against
fishing pressure. Since commercial trawling is banned in the Sea of Marmara, beam trawl fishery can be
considered as the major threat to demersal fish stocks in the region.

Keywords: Bottom Trawl, Biodiversity, Biomass, MEDITS Protocol, Teleost, Cartilaginous

Marmara Denizi’nin Demersal Balik Faunasinin Analizi

Ozet: Mart 2017 ile Aralik 2018 aylari arasinda 34 istasyondan aylik dip trolii 6rneklemesiyle Marmara
Denizi’'nin demersal balik faunasi tespit edilmistir. Caligma siiresince 42 familyaya ait 61 kemikli balik ve 12
kikirdakli balik tiirii 6rneklenmistir. Hedef, hedef disi ve iskarta tiirlerin CPUE oranlar sirasiyla %13,40,
%69,64 ve %16,95 olarak belirlenmigstir. Toplam CPUE degerinin %53,9’u Trachurus trachurus tiiriinden
kaynaklanmaktadir. En yiiksek CPUE degerine sahip demersal balik tiirleri sirasiyla 77.63, 71.86, 71.72 ve 72.68
kg/km? ile Mustelus mustelus, Raja clavata, Merluccius merluccius ve Merlangius merlangius olarak
belirlenmistir. En yiiksek biyocesitlilik glineybati Marmara’da belirlenmistir. Derinlik arttik¢a kemikli baliklarin
biyocesitliliginin azaldig1, kikirdakli baliklarin biyogesitliliginin ise arttig1 goriilmiistiir. Ekonomik demersal
balik tiirlerinin ortalama CPUE degerlerinin Tiirkiye’nin diger bolgelerine gore diisiik oldugu tespit edilmistir.
Bulgular, daha si1g sularda dagilim gosteren tiirlerin stoklarmin avcilik baskisina karsi daha agir tehdit altinda
oldugunu gostermektedir. Marmara Denizi’nde trol balik¢iligi yasak oldugundan, algarna avciligi bolgedeki
demersal balik stoklar1 i¢in en biiyiik tehdit olarak kabul edilebilir.

Anahtar Kelimeler: Dip Troli, Biyogesitlilik, Biyomas, MEDITS Protokolii, Kemikli, Kikirdakli Balikg¢ilik
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Introduction

Studying demersal fish composition, biomass and
variations over spatial and temporal scales is a basic
tool for fisheries management authorities. Long-term
changes in physico-chemical parameters of seawater,
pollution and excessive fishing pressure are the main
determining factors on variations observed in
demersal fauna. Changes in physico-chemical
parameters caused by global warming may trigger
spatial variations in composition of lessepsian species
(Bianchi et al., 2002). Although in many cases, these
changes usually occur very slowly, sudden effects
can also be observed. Pollution is the most important
factor that causes sudden changes in demersal life
with oil spills (EImgren et al., 1983) and persistent
organic pollutants (PAH, DDT, PCB etc.) (Sole et al.,
2013) having proven harmful effects on demersal
fish. Apart from these slow and fast emerging
variables, there are also continuous harmful variables
such as fishing pressure. The damaging impacts of
demersal trawls on demersal communities and
habitats have been studied by many researchers
(Auster and Langton, 1999; Bergman and van
Santbrink, 2000; Hinz et al., 2009) Since deep water
trawling is a common fishing method, well
established scientific knowledge has been obtained
from the seas of Turkey (Zengin et al., 2004;
Knudsen et al., 2010; Ceylan et al., 2013; Yemisken
et al., 2014; Keskin et al., 2014; Cigek et al., 2014,
Yildiz and Karakulak, 2017; Dalyan, 2020). These
researches were conducted mostly western part of the
Black Sea, North Aegean Sea and northeastern part
of the Mediterranean Sea.

Sea of Marmara is a semi-closed basin, which is
connected to the Aegean Sea and the Black Sea via
the straits of Canakkale and Bosphorus, respectively
(Besiktepe et al., 1994). Since trawl fisheries is
banned in the Sea of Marmara, commercial catches of

1. Northwestern Area
41,5- 2. Northeastern Area
3. Southeastern Area
4. Southwestern Area 1
41
40,5 Saros
Bay #
40
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26,5 27 27,5

demersal fish are caught by beam trawls and deep
water gill nets. Therefore, information on demersal
fish composition and spatial and temporal variations
are limited (Gozeng et al., 1997; Eryilmaz, 2001;
Torcu-Kog et al., 2012; Keskin et al., 2011). Beside,
Eryilmaz and Meri¢ (2005), and Demirel and Giil
(2016) were reviewed historical and earliear demersal
fish records from the Sea of Marmara.

In this study, we investigated demersal fish stocks
in the sea of Marmara. Within the scope of this study,
CPUE, species richness and spatial and temporal
variations in fish compositons were determined.

Material and Methods

In order to make comparisons between earlier
studies, technical specifications of the trawl net and
trawl door used in this study were determined
according to recommendations of MEDITS protocol
(Spedicato et al., 2019). Trawl tows were conducted
with commercial trawl vessel “Yal¢inoglu”, which is
23.5 m in length with 450 hp engine power. Unlike
conventional methods, metallic trawl doors were
used. The length, width and height of the doors were
200 cm, 100 cm and 200 kg, respectively. The total
length of the trawl net was 28.3 m and vertical and
horizontal openings were 2.5 and 15 m, respectively.
The float line length was 28 m and the ground rope
length was 30 m. The trawl net (polyethylene codend
with 200 mesh length with a mesh opening 44 mm;
equipped with polyamide cover with 250 mesh length
with a mesh opening) were prepared based on
“MEDITS International bottom trawl survey in the
Mediterranean, Instructional Manual”. Sampling
stations covered 3 different depth contours (20-50;
50-100 and 100-200) and broad geographical area
(Figure 1).

Black Sea

TURKEY

Sea of Marmara

28,5 29 29,5 30

Figure 1. Samplinglocations in the Sea of Marmara and the of sampling stations are specified by Gozeng et al.

(1997)’s study
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Trawling operations were carried out seasonally
between March 2017 and December 2018, at 34
stations. In order to make easier and more accurate
comparisons, the sampling stations in our study were
determined based on an earlier study by Gozeng et al.
(1997).

The tow durations were % hours with speed of 3
nautical miles per hour. Deck sampling and catch
record procedures were carried out as described by
Holden and Raitt (1974). Catches in terms of
abundance and biomass were standardized to one-
hour tows. CPUE (kg/km?) was calculated as the
catch weight (Cw) divided by the swept area (a) for
each species and for each haul (Spare and Veneme,
1992).

CPUE: Cwl/a

The swept area (a) or the ‘effective path swept’
for each hauling was estimated thus:

a=D.h.X

where h is the length of the head-rope and D is the
cover of distance. X is the fraction of the head rope
length and accepted as a 0.5 (Pauly, 1980).

The number of species (S) was determined for
each haul. The diversity indices were calculated using
the number of specimens to standardize with catch
hour per haul. The Dominance, Shannon_H,
Margelef and Simpson index were used for assess
species richness. Biodiversity indices were calculated
by Past Version 2.17 (Harper, 1999). Spatial and
temporal variation of species richness were analyzed
with ANOVA. The statistical differences between
groups were tested with Tukey’s pairwise
comparisons.

Results

A total of 61 teleost and 12 cartilaginous fish
species belonging to 42 families were sampled.
Among them, only 19 species were considered as
target species. Thus, 45.2% of the total species
richness consisted discard species. Although species
number was low, a great majority of mean CPUE
value arised from bycatch (69.6%). Although there
was less difference than usual, the amount of discard
was higher than the target (Table 1).

Table 1. Biomass and species richness of the Sea of Marmara

CPUE CPUE% Species Species
(kg/km?) (kg/km?) Number Number %
Discard 264.78 16.9 33 45.2
ByCatch 1083.23 69.5 21 27.6
Target 211.62 13.6 19 25.0

Among all 42 families, families represented by
highest number of species were Clupeidae, Triglidae
and Sparidae. Gadidae and Soleidae families were
represented by 4 and 3 species, respectively.

The mean CPUE values of the species were given
in Table 2. CPUE values of the species showed
variations with respest to weight and number due to
morphological characteristics. For cartilaginous fish
species, the highest CPUE values were found for

M.mustelus, R.clavata and Dasyatis pastinaca, with a
mean of 77.63 kg/km? 71.86 kg/km? and 31.46
kg/km?, respectively. Due to relatively their higher
abundances, T. trachurus (841.16 kg/km?) and
Sprattus sprattus (106.35 kg/km?) had the highest
CPUE in teleosts. Also, other small pelagic fishes
such as Trachurus mediterraneus, Engraulis
encrasicolus, and Sardina pilchardus had relatively
higher CPUE (kg/km?) (Table 2, Figure 3).

ul
Spicara maena )
1]
Pomatomus saltatrix A
=
Sardina pilchardus 3
=
Engraulis encrasicolus |3
—
Trachurus trachurus
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Figure 3. Mean CPUE (kg/km?) values of bycatch and discard teleost fish species in the Sea of Marmara
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Table 2. Mean CPUE (kg/km?) values of the trawl catch composition in the Sea of Marmara, Turkey
(*D=Discard; T=Target; B=Bycatch)

Family Species Attributitln CPUE
Cartilaginous Fish ©.T.B) (kg/km?)
Hexanchidae Hexanchus griseus D 2.47
Scyliorhinidae Sycliorhinus canicula D 4.40
Triakidae Mustelus asterias D 3.16
Triakidae Mustelus mustelus D 77.63
Oxynotidae Oxynotus centrina D 1.65
Squalidae Squalus acanthias D 591
Squalidae Squalus bleinville D 3.16
Squatinidae Squatina squatina D 4.12
Torpedinidae Torpedo marmorata D 1.51
Rajidae Raja clavata D 71.86
Dasyatidae Dasyatis pastinaca D 31.46
Myliobatidae Myliobatis aquila D 14.15
Teleost Fish
Congridae Conger conger D 0.14
Clupeidae Alosa fallax B 1.65
Clupeidae Alosa immaculata B 0.14
Clupeidae Sardina pilchardus B 35.59
Clupeidae Sardinella aurita B 0.01
Clupeidae Sprattus sprattus B 106.35
Engraulidae Engraulis encrasicolus B 36.69
Gadidae Gadiculus argenteus D 0.01
Gadidae Merlangius merlangus T 72.68
Gadidae Micromesistius poutassou T 0.14
Gadidae Trisopterus minutus T 0.01
Lotidae Gaidropsarus biscayensis T 0.14
Merluccidae Merluccius merluccius T 71.72
Lophiidae Lophius budegassa T 12.92
Atherinidae Atherina boyeri B 0.14
Zeidae Zeus faber T 11.54
Syngnathidae Syngnathus acus D 0.14
Scorpaenidae Scorpaena porcus B 0.27
Scorpaenidae Scorpaena scrofa B 0.01
Triglidae Eutrigla gurnardus T 151
Triglidae Chelidonichthys lucerna T 15.66
Triglidae Chelidonichthys lastoviza T 0.14
Triglidae Lepidotrigla cavillone D 0.82
Triglidae Trigla lyra T 8.52
Serranidae Serranus cabrilla D 0.01
Serranidae Serranus hepatus D 28.72
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Pomatomidae Pomatomus saltatrix B 19.24
Carangidae Trachurus mediterraneus B 36.27
Carangidae Trachurus trachurus B 841.16
Sparidae Diplodus annularis B 0.55
Sparidae Diplodus vulgaris B 0.01
Sparidae Boops boops B 1.24
Sparidae Pagellus acarne B 0.01
Sparidae Pagellus erythrinus B 0.41
Centracanthidae Spicara maena B 3.85
Centracanthidae Spicara smaris B 0.82
Sciaenidae Umbrina cirrosa T 0.96
Mullidae Mullus barbatus barbatus T 0.27
Mullidae Mullus surmuletus T 10.17
Cepolidae Cepola macrophthalma D 0.14
Labridae Symphodus cinereus D 0.01
Labridae Symphodus rostratus D 0.01
Trachinidae Trachinus draco D 0.06
Uranoscopidae Uranoscopus scaber D 1.37
Blenniidae Blennius ocellaris D 7.01
Callionymidae Callionymus lyra D 0.69
Callionymidae Callionymus maculatus D 0.01
Gobiidae Gobius niger D 1.65
Gobiidae Lesueurigobius friesii D 1.10
Scombridae Scomber japonicus B 0.14
Scombridae Scomber scombrus B 0.01
Citharidae Citharus linguatula T 1.65
Scopthalmidae Scophthalmus maeoticus T 1.10
Scopthalmidae Lepidorhombus boscii T 0.41
Bothidae Arnoglossus kessleri D 1.24
Bothidae Arnoglossus laterna D 0.14
Bothidae Arnoglossus imperialis D 0.01
Pleuronectidae Platichthys flesus T 0.14
Soleidae Solea solea T 1.37
Soleidae Microchirus variegatus D 0.01
Soleidae Buglossidium luteum D 0.01
Total 1559.63

The CPUE values for demersal fish species were
shown in Figure 2. M. mustelus, R. clavata, M.
merluccius and M. merlangius were the most
abundant species with CPUE values higher than 70
kg/km?, Also D. pastinaca and Serranus hepatus had
CPUE values higher than 25 kg/km?. The remaining
55 demersal species had relatively low CPUE values
and their collective CPUE value was 119 kg/km?.

Variations of CPUE (kg/km?) with respect to
depth contour are given in Table 3. In tems of
cartilaginous species, Hexanhus griseus, Mustelus
asterias and Squalus acanthias had maximum CPUE
values at depths between 100-200 m. In contrast, M.
mustelus, R. clavata and D. pastinaca had higher
CPUE between 20 -50 m. The minimum CPUE
values for cartilaginous species were between 50 -
100 m.
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Figure 2. Mean CPUE (kg/km?) values of demersal fish species in the Sea of Marmara, Turkey

Table 3. Mean CPUE (kg/km?) variations of the demersal fish species in the Sea of Marmara, Turkey, depending
on the depth contour

Depth 20-50 m 50-100 m 100-200 m
Teleost Species CPUE (kg/km?)
Merluccius merluccius 18.14 68.74 137.76
Mullusbarbatus barbatus 0 0.55 0
Lepidorhombus boscii 0.14 0.55 11
Solea solea 1.52 1.24 0.96
Zeus faber 3.86 6.75 69.01
Lophius budegassa 9.23 12.95 24.93
Scophthalmus maeticus 1.52 1.24 0
Citharus linguatula 0.69 1.79 3.72
Chelidonichthys lucerna 22.87 14.46 3.17
Trigla lyra 0.14 3.99 65.84
Merlangius merlangus 220.8 21.9 4.82
Mullus surmuletus 20.25 7.58 0
All Teleost Species 118.46 103.58 82.23
Elasmobranch Species

Mustelus mustelus 252.48 551 11.16
Mustelus asterias 0 0 39.26
Hexanchus griseus 0 0.14 29.89
Myliobatis aquila 15.98 15.15 1.1
Raja clavata 127.41 51.1 59.09
Oxynotus centrina 1.52 1.52 3.17
Torpedo marmorata 248 1.24 2.07
Dasyatis pastinaca 43.25 31.13 0
Scyliorhinus canicula 2.34 4.68 8.54
Scyliorhinus stellaris 0.83 0.83 0.69
Squatina squatina 17.49 0 0
Squalus acanthias 0 1.24 56.48
All Elasmobranch Species 38.71 8.95 16.8
Crustacea Species

Parapenaeus longirostris 7.02 94.22 173.01
Other invertebrata species 511.03 640.79 1037.63
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In teleosts, bycatch and discard rates were higher
at shallower waters. CPUE values of different species
varied at different depths. M.merlangus, C. lucerna
and Mullus surmuletus were abundant between 20-50
m whereas M. merluccius, Zeus faber, Lophius
budegassa and Trigla lyra reached their maximum
CPUE at 100-200 m. In addition, Mullus barbatus
was seen only between 50-100 m and had relatively
wlower CPUE. The seasonal variations of CPUE
were summarized in Table 4. The CPUE of target fish
species were highest in the summer and lowest in the
spring. Besides CPUE of bycatch and discard species
were lowest in the winter and highest in the autumn.
The proportion of the target rate to discard rate was
lowest in autumn (Table 4).

The number of species with respect to depth
contour, locaton and season are given in Table 5. The
highest species number were observed in autumn but
species number were lowest in summer. For both
teleosts and cartilaginous fishes, number of species
showed significant differences in different seasons.
(For teleosts; df=3; F=64.04; p<0.05 and for
cartilaginous fishesdf=3; F=11.01; p<0.05).

Tukey’s test showed that teleost species showed
differences between winter and spring, winter and
autumn, spring and summer, and summer and
autumn. Cartilaginous species, on the other hand,
showed differences only between summer and
autumn.

Table 4. Seasonal variations of the mean CPUE (kg/km?) of demersal fish species in the Sea of Marmara.

Turkey
CPUE (kg/km?)

Season Spring Summer Autumn Winter
Cartilaginous Fish
Hexanchidae Hexanchus griseus 0 0 2.28 9.76
Scyliorhinidae Scyliorhinus stellaris 3.02 0 0 0
Scyliorhinidae Sycliorhinus canicula 4.26 4.26 3.16 5.77
Triakidae Mustelus mustelus 16.76 7.01 262.98 26.38
Triakidae Mustelus asterias 11.40 1.37 0.14 0.14
Oxynotidae Oxynotus centrina 371 1.10 20.20 20.74
Squalidae Squalus acanthias 0.00 24.60 20.20 1.65
Squatinidae Squatina squatina 0.00 0.00 16.90 0.00
Torpedinidae Torpedo marmorata 4.12 0.55 1.37 0.14
Rajidae Raja clavata 14.02 45.75 83.26 25.14
Dasyatidae Dasyatis pastinaca 77.22 8.79 10.72 30.09
Myliobatidae Myliobatis aquila 21.30 0.00 28.85 6.73
Total 157.46 70.49 428.28 107.17
Teleosteans
Gadidae Merlangius merlangus 16.35 180.41 64.58 32.15
Merluccidae Merluccius merluccius 65.68 56.75 61.97 103.87
Lophiidae Lophius budegassa 13.47 10.44 10.72 17.59
Zeidae Zeus faber 15.25 11.82 14.29 5.08
Triglidae Chelidonichthys lucerna 20.34 15.94 13.33 13.60
Triglidae Trigla lyra 8.34 591 14.29 5.36
Mullidae Mullusbarbatus barbatus 0.28 0.00 0.96 0.00
Mullidae Mullus surmuletus 12.50 2.20 11.82 14.70
Citharidae Citharus linguatula 2.34 1.37 1.79 1.37
Scopthalmidae Scophthalmus maeoticus 124 0.00 0.28 3.02
Scopthalmidae Lepidorhombus boscii 0.69 0.28 0.28 0.55
Soleidae Solea solea 2.20 1.24 1.37 0.55
Target 160.07 286.20 195.52 197.86
Bycatch Fish Species 1134.92 1244.84 1312.17 692.50
Discard Fish Species 205.83 154.30 462.63 138.77
Proportion of Target/Discard 0.78 1.85 0.42 1.43
Proportion of Target/Bycatch 0.14 0.23 0.15 0.29
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Table 5. Species number of the trawl catch composition in the Sea of Marmara, Turkey and variations according

to season, area and depth contour

Species Number Teleost Cartilaginous Total
Winter 46 8 54
Spring 51 10 61
Summer 45 6 51
Autumn 54 11 65
Northeastern 43 8 51
Southeastern 44 7 51
Southwestern 54 12 66
Northwestern 46 11 57
>100m 31 11 42
50-100 48 11 59
20-50 53 9 62
Total 61 12 73

In terms of location, western part of the Sea of
Marmara had higher species number than the eastern
part. The difference in species number were
statistically significant among locations for both

teleosts (df=3; F=23.04; p<0.05) and cartilaginous
fish species (df=3; 15.42; p<0.05).Tukey test results
for teleosts and cartilaginous fish species are given in
Table 6 7, respectively.

Table 6. Tukey test results for geographical variations of teleost fish species number in the Sea of Marmara

Northeastern Southeastern Southwestern Northwestern
Northeastern 0,4835 0,0002307 0,0002306
Southeastern 0,000231 0,0002306
Southwestern 20,93 18,82 0,0002306
Northwestern 295 297,1 315,9

Table 7. Tukey test results for geographical variations of cartilaginous fish species number in the Sea of

Marmara
Northeastern Southeastern Southwestern Northwestern
Northeastern 0,5041 0,01004 0,03531
Southeastern 2,056 0,001876 0,005307
Southwestern 6,214 0,7848
Northwestern 4,883 6,94 1,331

With regard to depth, it was observed that the
number of teleost species decreased with increasing
depth. The difference of species number were found
statistically important between the depth contour
(df=2; F=400.5; p<0.05) for teleost fish whereas the
difference of species number were not found
statistically important between the depth contour
(df=2; F=4.209; p>0.05) for cartilaginous fish.

According to Tukey test the teleost fish species
number were showed differences between 20-50 m
contour and >100 m contour and 50-100 m contour
and >100 m contour.

Species diversity and richness were evaluated
with biodiversity indices. The dominance index was
determined highest in the winter. This dominancy
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was mostly stemmed from T.trachurus (90% of the
total catch). Inherently, the minimum Shannon_H
value was observed in the winter. The major
demersal representatives were Serranus hepatus
(2.3%) and M. merlangus (1.1.%) in the winter.

Although maximum species number was observed in
an autumn. the highest biodiversity indice was
determined in the Spring. The minimum dominancy
was determined in an autumn (Table 8).

Table 8. Biodiversity indices and seasonal variations of the trawl catch composition in the Sea of Marmara.

Turkey
Spring Summer Autumn Winter
Taxa_S 61 55 65 56
Individuals 210463 369000 242423 224835
Dominance_D 0.4618 0.4896 0.3973 0.7971
Simpson_1-D 0.5382 0.5104 0.6027 0.2029
Shannon_H 1.312 1.133 1.302 0.6089
Margalef 4.895 4.213 5.162 4.463
Discussion mean CPUE. Gozeng et al. (1997) reported that
L M.merlangius was the second most abundant
2
A. great majority O.f the_ total Cl.DUE (kg/km?) demersal fish species corresponding to 18% of total
consists small pelagic fish species such as

E.encrasicolus. T.trachurus. T.mediterraneus and
S.sprattus which are defined as pelagic and neritic
fish species (Riede. 2004). Small pelagics have well
established stocks in the Sea of Marmara and they are
known to use the Sea of Marmara as a spawning area
(Demirel et al.. 2007). The trawl catch composition in
this study involved ten pelagic teleost fish species. In
addition, these ten species constituted 93% of the
total catch in number and composed 75% of the mean
CPUE (kg/km?). This uncommon catch rate of
pelagic fish species in trawl catch composition may
be due to the technical properties of the trawl
equipment. According to MEDITS technical
properties the trawl net that was used in this study
had higher mouth opening than commercial trawls in
Turkey.

The best represented demersal fish species were
M.mustelus, R.clavata. M.merlangus and
M.merluccius. These 4 fish species constituted 61%
of the total CPUE (kg/km?). Among them R.clavata
and M.mustelus rank as near threatened and
vulnerable in the IUCN Red List. Relatively higher
CPUE values of these species is encouraging in terms
of their threat status and conservation. In contrast,
some economically important demersal fish species
had lower CPUE values than expected. For instance,
M.barbatus.  M.surmuletus.  L.piscatorius  and
L.budegassa which are important representatives of
demersal economic fish species had relatively lower
CPUE values. Gozeng et al. (1997) found that the
most abundant demersal fish species was
M.merluccius with a 56% of the total demersal teleost
fish and had 425 kg/km? mean CPUE. In the present
study, M.merluccius was one of the most abundant
demersal fish species corresponding to 30% of the
total demersal teleost fish catch and 71.78 kg/km?

demersal teleost fish and had 93.6 kg/km? mean
CPUE. M.merlangius was found the most abundant
teleost demersal fish species in our study with a
32.9% of the total teleost demersal fish species and
72.74 kg/km? mean CPUE. M.barbatus was reported
as the third abundant demersal teleost fish species
with a 34.5 kg/km? mean CPUE by Gozeng et al.
(1997). However, in the present study, M. barbatus
had relatively lower CPUE (0.27 kg/km? ). Gozeng et
al. (1997) determined the CPUE of C.lucerna, T.lyra,
S.solea and S.maeoticus as 46.9 kg/km?, 42.2 kg/km?,
8.5 kg/km? and 6.2 kg/km?, respectively. In this
study, the CPUE of these species were found as 15.66
kg/km?, 8.5 kg/km?, 1.4 kg/km? and 1.2 kg/km?,
respectively. These results clearly show that the
demersal teleost fish stocks in the Sea of Marmara
decreased critically over the last two decades. Earlier
reports of CPUE reported for M. barbatus from other
localities were 75.86 kg/km? in the Edremit Bay,
391.4 kg/km? in Saros Bay, Northern Aegean Sea
(Unliioglu et al., 2008; Ismen et al., 2010), 4.179
kg/km? in Mersin Bay, Northeastern Mediterranean
(Gokee et al., 2016) and 3.11 kg/km? in the Karatas
Coast, Northeastern Mediterranean (Cicek et al.,
2014). In the present study, a mean CPUE value of
0.27 kg/km? was found for M.barbatus in the Sea of
Marmara. High fishing pressure from beam trawls
and nutritional competition may be considered to
create difficulties on their sustainability in the Sea of
Marmara.

Overall, 13.6% of the total CPUE originated from
target fish species. The highest CPUE value was
obtained from bycatch (69.5%) fish. CPUE of discard
species was 16.9% of the total CPUE and
corresponded to 45.2% of the total species humber.
Similarly, the bycatch and discard rate of the total
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catch in weight from the Black Sea coasts of the
Turkey was 54% and 42%, respectively (Ceylan et
al., 2013). Relatively a higher bycatch rate of 62%
from bottom trawls was reported by Kasapoglu and
Duzgunes (2017) in the Black Sea. Bycatch and
discard abundance with respect to depth showed
some variations; the bycatch and discard ratios of
teleost fishes were higher in shallower waters. Since
beam trawls are extensively used for deepwater rose
shrimp (Parapenaeus longirostris) and they are
highly efficient at depths shallower than 100 m, high
discard rate of beam trawls is an important problem
that can affect abundance of non-target species and
other commercially important species such as
M.merlangus, M.surmuletus and C.lucerna in the Sea
of Marmara. In the present study, The highest discard
ratio was observed in autumn and highest target ratio
was in summer. Beside the lowest target to discard
ratio was seen in Autumn. This case may related to
open and closed fishing season (April to August) in
the Sea of Marmara.

The species richness showed significant
differences among locations. The Western Sea of
Marmara had higher species richness values than the
Eastern part. The Southwestern part showed great
differences from other areas and was characterized by
a higher species richness value. The Kapidag
Peninsula harbors a total of 14 islands which may
play an important role as shelter for many species of
fish. Altug et al. (2011) reported 43 fish species at
depths between 45-73 m whereas Eryilmaz (2001)
reported 49 teleost fish species using a bottom trawl
in the Southwestern part of the Sea of Marmara. In
this study. 61 teleosts and 12 cartilaginous fish
species were reported from the Southwester Sea of
Marmara. Torcu Kog et al. (2012) described 31 fish
species using a beam trawl from 10 stations in the
Sea of Marmara. The lower species richness in the
study of Torcu Kog et al. (2012) may be due to the
limited operational depth range of beam trawls.
However, in the present study, higher teleost fish
species richness was found with increasing depth.
Yildiz and Karakulak (2017) detected 22 teleost and
3 chondrichthyes species at depths between 20-50 m
and 16 teleost and 3 chondrichthyes species from 50-
100 m in the western Black Sea. The lower
biodiversity of the Black Sea is a factor of lower
salinity and the presence of anoxic zone below 200 m
which is considered as the world’s largest anoxic
marine area (Sorokin. 1983).

In the present study, data indicated that the
Northeastern part of the Sea of Marmara had lower
richness values. Industrial and domestic pollution in
this region is relatively higher than other parts of the
Sea of Marmara and is the major factor for the
observed lower richness values. Maximum
dominancy and minimum species richness were
observed in the winter. The observed results were due
to the presence of T. trachurus which dominated

(90%) the total catch in the winter.  The lower
temperature values in the water column is a major
factor that affects small pelagic fish distribution as
many fish species avoid lower temperature zones
associated with surface waters in the winter.

Commercial fisheries of all cartilaginous fish
species is restricted in Turkish waters. It was
observed that the Northwestern and the Southwestern
parts of the Sea of Marmara and areas with a depth
>50 m are vital areas for the sustainability of these
species, in particular M.mustelus. R.clavata and
D.pastinaca which ranked among top 5 demersal fish
species in terms of biomass. Altug et al. (2011) found
5 species of the Rajidae in this region. However,
relatively lower species richness of the Rajidae
family in this study may be due to their shallower
distribution. Since commercial trawling is banned in
the Sea of Marmara, beam trawl fisheries is the major
threat for Rajidae and other cartilaginous species that
prefer shallow waters. Tighter regulations against
illegal trade of cartilaginous fish is critical and will
increase their release rates when they are caught as
bycatch by the beam trawlers.

In summary, the protocol of MEDITS used in this
study will allow making comparisons in the
abundance of demersal macrofauna species with the
results of other studies in this region or other parts of
the Mediterranean. Results indicated that the mean
CPUE of economical demersal fishes decreased
dramatically over the last two decades. Although the
trawl fisheries is banned in the Sea of Marmara, high
fishing pressure by extensive use of beam trawls
negatively affect the benthic life. The southwestern
part of the Sea of Marmara is very important in terms
of species richness and further protective measures
should be enforced to combat illegal trawling in this
area.
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Abstract: The present study reports the age, growth, and reproduction parameters of 52 brown rays (Raja
miraletus) captured from the Saros Bay (Northern Aegean Sea) between September 2006 -2008. The males and
females accounted for 44.2% and 55.8% of the sample, respectively. The males measured 10.5-53.5 cm (disc
width, 6.5-32 cm) and the females ranged 25.5-47.7 cm (disc width, 18-30.5 cm) in total length (TL). The
equations TW=0.0017*TL3%" and TW=0.0017*DW?3% were used to describe the total length-weight and disc
width-weight relationships, respectively. The length-at-age data on vertebrae were used to estimate the von
Bertalanffy growth equation: L= 62.43 cm, K = 0.28 year!, ty= —0.54 year. The maximum age was found to be
4 years for both the males and females.

Keywords: Raja miraletus, Age, Growth, Reproduction, Saros Bay, Aegean Sea

Saros Korfezi’nde (Kuzey Ege Denizi) Kahverengi Vatozun (Raja miraletus
Linnaeus) 1758 Biyolojik Yonleri

Ozet: Bu calismada, Kuzey Ege Denizi, Saros Korfezi'nde, Eyliil 2006 ve 2008 tarihleri arasinda, 52 adet
kahverengi vatozun (Raja miraletus) yas, biiyiime ve iiremesi calisilmigtir. Cinsiyet kompozisyonu %44,2
erkeklerden ve %55,8 disilerden olusmustur. Erkeklerin toplam boy araliklar1 10,5’den 53,5 cm’e (disk genisligi,
6,5-32 cm), ve disilerin 25,5°den 47,7 cm’e (disk genisligi, 18-30,5 cm) olarak degismistir. Boy-agirlik ve disk
genisligi-agirlik iliskileri sirasiyla, TA=0,0017*TB%*?” and TA=0,0055*DG®% olarak tanimlanmistir. Omur
okumalarindan boy-yas verilerine dayanilarak hesaplanan von Bertalanffy denklemindeki biiyiime parametreleri:
L. = 62,43 cm, K = 0,28 yil™!, to = —0,54 yil olarak hesaplanmigtir. Maksimum yasimin 4 yil oldugu tespit
edilmistir.

Anahtar Kelimeler: Raja miraletus, yas, biiylime, iireme, Saros Korfezi, Ege Denizi

Introduction

The brown ray, Raja miraletus Linnaeus, 1758 is
a small cartilaginous fish found on the continental
shelf and distributed from shallower waters down to
530 m with typical depths of 50-150 m (Relini et al.,
1999; Serena, 2005; Hemida et al., 2007). It can
inhabit a wide range of substrates, including sandy-
muddy seabeds to Posidonia meadows (Relini et al.
1999). They are very common in the eastern Atlantic
Ocean, Mediterranean Sea, and Western Indian
Ocean in which they gather in masses (McEachran et

al., 1989; Compagno et al., 1991). R. miraletus is not
an intended target at commercial fisheries; however,
it is unintentionally captured by demersal trawls,
gillnets, trammel nets, and bottom longline fisheries
in the North Aegean Sea. Even though it has suffered
from increasing fishing pressure, little is known about
its life history; therefore, it is reported as “Least
Concern” in the IUCN Red List assessments
(Cavanagh & Gibson, 2007; Kadri et al., 2014a)
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Previous research reports data on age, growth,
reproductive biology, feeding, and distribution of R.
miraletus from the Mediterranean — e.g., Tunisia —
(Capapé & Quignard 1974, 1977; Kadri et al., 2012;
Kadri et al. 2014a; Kadri et al., 2014b; Marongiu et
al., 2015), Egypt (Abdel-Aziz, 1987; 1992), Adriatic
waters (Zupanovic, 1961; Jardas, 1973; Ungaro,
2004), and Eastern Atlantic (coast of Senegal)
(Capapé et al., 2010). There is some data on the
morphological characteristics and distribution of R.
miraletus in Turkish waters, (Torcu & Aka, 2000;
Filiz & Mater, 2002; Filiz & Bilge, 2004; Ismen et
al., 2007a; ilkyaz et al., 2008; Yigin & Ismen, 2009;
Gurbet et al., 2013; Akyol et al., 2017; Bilge et al.,
2014). Therefore, elucidation of basic life history of
this species in Turkish waters is important for
developing conservation and management strategies.
as previous studies offer no data on this species’ age,
growth and reproductive biology in the Northern
Aegean Sea. Thus, the present study provides data
concerning age, growth, and age at sexual maturity of
R. miraletus in the Saros Bay, the North Aegean Sea.

26'100E :(»"30" 0E
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Material and Methods

In this study, 23 male and 29 female R. miraletus
were captured by bottom trawls (with a stretched
mesh size of 44 mm at the cod-end) at depths ranging
from 50 - 200 m in the Northern Aegean Sea (Figure
1). Trawl operations were performed monthly during
September 2006 - September 2008. Samples were
transferred to the laboratory the same day and total
length (TL), disc width (DW), and body weight (W)
were measured. The individuals’ sexes were
determined based on the presence and absence of
clasper (Hara et al, 2018). Length-weight
relationships were defined by allometric equations
(Sparre et al., 1989): W=al®, where W refers to the
total body weight (), L to the total length (cm), and a
and b are employed as constants. The Length-weight
relationships between sexes were compared using t-
tests to determine statistical differences. The slopes
of the regression equations were corrected to follow a
geometric mean regression as defined by Ricker
(1973). Two sample t-test was used to test the
hypothesis of isometric relationship (HO: slope=3;
H1: slope#3) (Zar, 1999).

:(."4(1»' 0E 2650 0'E
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Figure 1. Locations of trawl sampling stations in Saros Bay, the North Aegean Sea.

Age determination was performed by counting the
rings in the vertebral centra after usingthe silver
nitrate staining method (Kusher et al., 1992; Ismen et
al., 2007b; Yeldan et al., 2009; Yigin & Ismen,
2010). This method briefly included the following
steps: Ten vertebrae (located between approximately
the 15" and 25" vertebrae) were obtained from the
posterior portion of each specimens’ body cavity. The
vertebrae were prepared for aging by first cleaning
and then staining with silver nitrate. The connective
tissues were cleaned with 5-25% sodium
hypochloride solution for 1h. After burning in 88%
formic acid for 2-4 min, the centra surfaces were
washed in distilled water for 5 min. They were then

stained in 1% silver nitrate solution for 10-15 min
and exposed to ultraviolet light for 15 min. The
obtained sections were rinsed in distilled water and
placed in 5% isopropy! alcohol for 1 min to eliminate
excess material (Schwartz, 1983; Serena et al., 2005).
The stained vertebrae were examined with a light
microscope (Olympus SZX16). Three maturity stages
(immature, maturing and mature) were determined
with respect to size, shape and structure of the
clasper, vas deferens, and alar thorns for the male
individuals and of the ovaries, uteri, and oviductal
glands for the females (Table 1) (Zeiner & Wolf,
1993; Hara et al., 2018).
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Table 1. Characteristics of each maturity stage for male and female Raja miraletus individuals (Zeiner &
Wolf, 1993; Hara et al., 2018)

Stage Male Female
Vas  deferens  uncoiled. Claspers Ovaries small and undeveloped.
Immature uncalcified and not reaching posterior Differentiated ova absent. Shell glands
edge of pelvic fin. Alar thornsabsent. undeveloped. Uteri thin.
Vas deferens coiling. Claspers extending Ovaries enlarging and differentiating.
Maturing to posterior edge of pelvic fin and Small, whitish ova distinguishable. Shell
partially calcified. Alar thorns developing  glands and uteri enlarging.
Vas deferens almost completely coiled. Ova fully developed. Shell glands large
Mature Claspers fully calcified. Alar thorns fully and heart-shaped. Uteri thick and fully

grown.

developed

The growth was calculated by the von Bertalanffy
growth equation (Beverton & Holt, 1957): L= L.(1-
et where L, signifies the asymptotic total
length, L: the total length at age t, K the growth
curvature parameter, and to the theoretical age of fish
with zero total length. The growth parameters were
estimated by the nonlinear method employing a
software package, (FISAT; FAO-ICLARM Stock
Assessment Tools) (Sparre et al., 1989). The
gonadosomatic index (GSI) was assessed monthly by
the equation: GSI = (gonad weight/gonad-free fish
weight)*100. Oocytes were removed from the ovaries
and measured and weighted to the nearest gram. The
diameter of oocytes (Do, cm) were measured to the
nearest centimeter. The total weight of each oocytes

60 -
W Males

5
=it OFemales

40 -

Frequency (%)
(V8]
=

10 1

wn

10 | ﬂ h
0 - . T II oY | T T T B |
20 25 30 35 40

(Wo, g) were weighed to the nearest 0.01 g. The
oocyte diameter-weight relationships were calculated
for R. miraletus females (Yigin & Ismen, 2013).

Results
Morphological measurements

The TL ranged between 10.5 and 53.5 cm (DW
6.5-32 cm) for the males (n=23) and between 25.5
and 47.7 cm (DW 18-30.5 cm) for the females (n=29)
(Figure 2). A sex-based assessment of the
relationship between TL-TW and DW-TW is given in
Figure 3. The differences in the TL-TW and DW-TW
relationships between the males and females were not
found to be statistically significant (P>0.05).

45 50

Total Length (cm)

Figure 2. Sex-based length-frequency distribution of the brown ray, in Saros Bay, North Aegean Sea.
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Figure 3. (a) Total length—-weight and (b) disc width-weight relationships of R. miraletus, (both sexes
combined).

Age and growth mode for ages were 2-3 years for the males and 3 for
the females, (Table 2). Growth-in-length of the
males, females, and both sexes combined, are given
in Table 3.

Age distribution of the males and females ranged
from 0-4 and 1-4 years, respectively. The dominant

Table 2. Mean length (cm) in each age group of brown ray, R. miraletus

Age N Range (cm) Mean Length (cm)
0 1 10.5 10.5 (+£0.000)
1 5 22.4-25.7 24.3 (£0.753)
2 15 26.0-36.5 30.6 (£0.713)
3 21 35.0-434 41.1 (£0.558)
4 8 44.0-47.7 44.9 (£0.418)

Table 3. von Bertalanffy growth parameters of brown ray, R. miraletus

Sex L (cm) K (year™) to (year)
Males 59.75 0.32 -0.58
Females 58.50 0.34 -0.50
Combined 62.43 0.28 -0.54
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Gonadosomatic Index (GSI) and Maturity

Figure 4 shows monthly changes in the mean GSI
values of all samples. The GSI values for females are
relatively high in March, August and November.
Figure 5 presents the percentage of each individual’s
gonadal development stage. Findings indicated that

[
L)
]

32% of eggs were immature (1), 40% maturing (11),
and 28% mature (IIl). Data on maturity stages
suggested that spawning occurs between February -
October (Figure 5). Based on GSI values and
maturity stages of eggs, R. miraletus is expected to
have a year-round spawning period with a peak in the
spring and summer.
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miraletus females (I: immature; 11: maturing; I11: mature).

Figure 6 shows a strong relationship between Two different phases in clasper growth was
oocyte diameter (Do) and weight (Wo). A higher detected. An abrupt change in the clasper length-total
variation in oocyte weight was observed for oocytes length relationship begins at ~37.7 cm TL (Figure 7).

larger than 0.6 cm.
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Discussion

In this study, meristic measurements of the brown
ray were similar to those reported from other studies.
The specimens collected from the Gulf of Gabeés
(Kadri et al., 2014b) ranged from 13.5 -58 ¢cm in total
length, 8.5 - 37 cm in disc width, and 7 to 980 g in
weight. Capapé and Quignard (1974) reported 32-33
cm disc width and 54-57 cm total length for male and
female brown rays, respectively, with weights
ranging from 151 - 1338 g. Ungaro (2004) found that
Total length (TL) ranged from 16.5-51.0 cm and
15.0-49.5 cm for females and males, respectively,
and the weight for R. miraletus to vary between 20-
750 g in the southern Adriatic basin. In Senegale
coasts Capapé et al. (2007) Reported that the weight
for R. miraletus was 1205-1336 g.

Ungaro (2004) reported a positive allometric
growth pattern for R. miraletus from the Southern
Adriatic basin. Kadri et al. (2014b) estimated the b-
values as 3.38 and 3.33 for the female and male
brown rays, respectively, in the Gulf of Gabgs.
Establisment of the weight-length relationships allow

estimation of condition factors and geographical
comparison of life histories, and therefore, is critical
for fisheries ecology and stock assessment (Petrakis
& Stergiou, 1995; Gongalves et al., 1997; Froese &
Pauly, 2004).

The studied individuals’ growth model suggests
that males are capable of reaching a larger asymptotic
length (59.75 cm) than females (58.50 cm). The von
Bertalanffy growth model produced an L. of 62.43
cm for both sexes. The age and growth rates for the
male and female R. miraletus reported in this study
differed slightly from those given in the previous
research. Kadri et al. (2012) and Abdel-Aziz (1992)
reported a higher growth rate k for male brown rays
than for the females in the Gulf of Gabés and on the
Egyptian Mediterranean coasts. The estimated von
Bertalanffy growth parameters of R. miraletus in
different areas are given in Table 4. The differences
in growth model parameters between the present
research and previous studies may result from several
factors, such as sampling method, location, and age
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classes included in the models (Neer & Thompson,
2005; Yigin & Ismen, 2012). Although R. miraletus
males attain larger sizes than females, this difference
between sexes were not significant (p>0.05).
Similarly, previous studies reported a low degree of
sexual dimorphism in several skate species (Frisk &
Miller, 2006; Natanson et al., 2007; Sulikowski et al.,
2005; Hara et al., 2018). In addition, skate species are

known to exhibit single oviparity or they can
simultaneously carry two egg capsules (Wyffels,
2009; Hara et al., 2018). Developing large embryos
may not necessarily require a large body size in R.
miraletus and this may explain similar body sizes
between males and females and lower degree of
sexual dimorphism observed in the present study.

Table 4. Region-based comparison of von Bertalanffy growth parameters for R. miraletus.

Region Sex L. (cm) K (year?) to (year) Source
Egyptian F 69.2 0.18 0.11 Abdel-Aziz (1992)
Mediterranean Coasts M 67.0 0.22 1.01
. F 91.92 0.17 0.25 .

Gulf of Gabes Kadri et al. (2012)
M 87.87 0.19 0.50

Saros Bay, F 59.75 0.32 -0.58 Present stud

North Aegean Sea M 58.50 0.34 -0.50 y

The GSI of R. miraletus were reported to vary
between females and males, which is associated with
the production of countless large and heavy yolky
vitellogenic follicles and incessant reproductive
activity throughout the year (Capapé et al., 2007).
Hence, the GSI values for males and females showed
monthly changes during the year. Similar patterns
were reported for R. miraletus from the Senegal
coasts (Capapé et al., 2010) and the Gulf of Gabeés
(Kadri et al.,, 2012), for Raja clavata from the
Tunisian coast (Capapé, 1979), and for Atlantoraja
cyclophora from the SW Atlantic Ocean (Oddone &
Velasco, 2006; Oddone et al., 2008a). Fluctuating
GSI values throughout the year indicate continuous
reproductive activity for both male and female R.
miraletus. . Likewise, the Rio skate, Rioraja agassizi,
in Southeastern Brazil showed variations in testicular
lobule diameters and mature vitellogenic follicle
diameters for males and females, respectively
(Oddone et al., 2007), Seasonal GSI changes typical
of oviparous species were also reported for other
species, such as Scyliorhinus canicula from the
northern coast of Tunisia (Capapé, 1977),
Psammobatis extenta in the Southwestren Atlantic
(Braccini & Chiaramonte, 2002), and Raja undulata
in Southern Portugal (Coelho & Erzini, 2006).
Although oocyte diameter and oocyte weight
relationship  has been reported for other
chondrichthyes species in earlier studies (Oddone &
Vooren, 2005; Demirhan & Seyhan, 2006; Oddone et
al., 2008b; Kousteni & Megalofonou, 2011; Kadri et
al., 2014) this study reports such relationship for R.
miraletus for the first time.

Currently there is limited information on many
aspects of the life history of R. miraletus, such as
stock structure, mortality rates, spawning grounds
and vertical distributions to develop successful
management plans for R. miraletus populations. The
present research provides the first data on age and

growth estimates for brown rays in the Saros Bay.
The brown rays exhibit similarities to other
elasmobranchs with respect to their relatively longer
life, lower fecundity, and older age at sexual
maturity. The present work will be an important
reference for future studies on age validation,
breeding season reproductive cycle, and growth
patterns of R. miraletus.
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Abstract: In this study, the starting time of ghost fishing in baited fish traps were determined. Two separate
trials using 4 different types of fish traps (foldable, conical, “O” shaped Round and cylindrical) were carried out
in the Canakkale Strait at a depth of 5m between July - December 2013. A total of 12 fish traps (3 for each trap
type) were used in the study. Each trial lasted a period of 45 days. Major features of the traps were as follows:
the foldable fish trap had “V” shaped inclined funnel; the conical fish trap had a conical entrance from the top;
The “O” shaped fish trap had a “V” shaped entrance on the base; the cylindrical trap had a conical entrance on
the side. In all trials fresh sardine, black mussel and bread placed in a net bag were used as bait and fixed in the
traps. Underwater observations showed that fish entrapped in all trap types escaped from the traps within 8-10
days. Fish mortality was due to accidental entanglement of fish on the mesh material covering the traps or due to
predation. Molluscs such as octopuses and squids escaped within 4-7 days whereas crabs suffered from
cannibalism or starvation due to their lower escape rates. In conclusion, in the present study while trap ghost
fishing for fish and cephalopods were not observed, ghost fishing for crabs were observed and was a factor of
entrance design and location on traps.

Keywords: Ghost Fishing, Fish Trap, Canakkale Strait

Canakkale Bogazi’nda (Kuzey Ege Denizi) Yemli Balik Tuzaklarimin
Hayalet Avciliga Baslama Siiresinin Belirlenmesi

Ozet: Bu ¢alismada, yemli balik tuzaklarinda hayalet avciligina baglama zamaninin belirlenmesi amaglanmustir.
Bu amacla, Canakkale Bogazi’nda katlanabilir ve tabandan bagimsiz “V” sekilli, iistten konik girisli konik sepet,
“O” sekilli sepete tabandan “V” sekilli ve silindirik sepete yandan konik girigli olmak tizere 4 farkli tuzak, 5 m
su derinliginde, Temmuz — Aralik 2013 tarihleri arasinda iki farkli deneme gerceklestirilmistir. Calismada her bir
sepet modelinde 3 adet olmak {izere toplamda 12 adet sepet kullanilmistir. Her bir deneme 45 giin stirmiistiir.
Denemelerde yem olarak, sardalye eti, kara midye ve ekmek kullanilmis ve bu yemler agdan yapilmis bir filenin
icine konularak sepetlerin icine sabitlenmistir. Denemeler sonucunda tuzaga diisen baliklarin 8-10 giin i¢inde
tuzaktan kagtig1 sonucuna varildi. Sepetlerde meydana gelen balik Sliimleri tuzaklarin kaplama malzemelerine
dolanmalarindan ya da predator saldirilart sonucu meydana geldigi gozlenmistir. Kafadanbacaklilardan ahtapot
ve mirekkep baliklariin 4-7 giin arasinda kagtifi, yenge¢ gibi kabuklularin kagmayr bagaramadigi ve
kanibalizmden veya agliktan 6ldiikleri tespit edilmistir. Sonug olarak, denemelerde kullanilan tuzaklarin baliklar
ve kafadanbacaklilar iizerinde hayalet avcilik etkisi olmadig1 belirlenmis, yengeclerde ise giris tipine gore ciddi
bir hayalet avcilik etkisi oldugu belirlenmistir.

Anahtar Kelimeler: Hayalet Avcilik, Balik Tuzagi, Canakkale Bogazi
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Introduction

Ghost fishing is defined as continuation of fishing
by broken, lost or abandoned fishing gears in aquatic
environments (Smolowitz, 1978a, b; Ayaz, 2003;
Ayaz et al., 2004; Ayaz et al., 2006a, b; Ayaz et al.,
2010). When fishing with traps, the captured animals
remain alive and therefore, unwanted or by-catch
species can be returned to their natural environment
(ICES, 2007). However, fish traps, which are
important fishing gears in terms of sustainable
fishing, can lead to some undesirable effects such as
ghost fishing.

In determining the extent of the problem, studies
have been conducted to find out the amount of lost
fish traps and how long the lost fish traps can
continue ghost fishing. It has been reported that the
effect of some fish traps can last for 7- 15 years and
even for 30 years (Breen, 1987; Parrish & Kazama,
1992; Guillory, 1993; Stevens et al., 2000; Bullimore
et al., 2001; Hebert et al., 2001; Al-Masroori et al.,
2004; Campbell & Sumpton, 2009).

However, experimental studies designed to
determine the duration of ghost fishing are limited
(Breen, 1985; Bullimore et al., 2001; Hebert et al.,
2001; Al-Masroori et al., 2004; Ayaz et al., 20063, b).

Studies on prevention of ghost fishing have
focused on placing fusible escape mechanisms to
baited fish traps or escape windows that allow
individuals under the legal dimension to escape, and

construction of the escape intervals for fish (Nulk,
1978; Pecci et al., 1978; Scarsbrooke et al., 1988;
Guillory, 1989; Guillory & Hein, 1998; Guillory &
Prejean, 1998; Shepherd et al., 2002).

There are only a few studies designed to prevent
ghost fishing in baited fish traps, by destroying the
traps after a certain period of time in the marine
environment (Kim et al., 2014a, b). It is very difficult
for fishermen to adopt this approach, as no fisherman
wants to damage their traps spontaneously after using
a certain amount of time. Instead of this approach, it
would be a more correct approach if a part of the trap
is opened after a certain time in the sea, and its
fishing capacity is ended. In order to carry out these
studies, it is necessary to know when these parts of
the traps should be opened after being lost at sea.
This period to be determined is the time until the
species that enter a lost trap begin to die from
starvation or cannibalism. This time can be called the
time of traps to start ghost fishing. In this study, it is
aimed to determine the ghost fishing starting time of
different fish traps types.

Material and Methods

The study was carried out in predetermined near
shore stations off Dardanos Campus, Canakkale
Onsekiz Mart University between July - December
2013. The area was naturally sheltered and monitored
daily to prevent unauthorized access. (Figure 1).
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Figure 1. Study Area.

In all trials, 4 types of fish traps were used:
foldable, conical, “O” shaped (Round) and cylindrical
(Figure 2 and 3). Only the conical trap had entrance
from the top, while others had entrances from the
side. (Figure 2 and 3). A total of 12 traps (3 for each

type), were used. All traps had equal volumes with a
mean of 0.162 £ 0.001 m3. All traps were made of
steel profiles covered with a mesh material having a
rope thickness of 210 d / 18 and mesh width of 18
mm.

43



Ibin and Ayaz, COMU J Mar Sci Fish, 4(1): 42-52 (2021)

£\
N
56 cm l J 48 cm
\ -
L \Z
L, 78 ecm |
Fishing cover
[ 40 cm |
| 80 cm | | 80 cm 1
32 cm
© Fishing cover 0) Fishing cover

Figure 2. Plans of fish trap models used in trials (A: Foldable; B: Cylindrical; C: O “shaped; D:

Conical fish trap).

Two different trials that lasted 45 days each were
made to determine the starting time of fish traps for
ghost fishing. The first trial was conducted between
27 July - 9 September 2013 and the second trial was

conducted between 12 September - 22 November
2013. In the first trial, sea water temperature
increased from 23 °C to 24 °C and in the second
decreased from 22 °C to 16 °C.

Figure 3. Underwater images of fish traps used in trials.
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In the experiments, fresh European sardine
(Sardina pilchardus), black mussels (Mytilus
galloprovincialis) and bread were used as bait. Baits
were placed in a net bag and fixed inside the traps.
Baits were placed separately in each trap. Traps were
placed on seafloor by divers at a depth of 5m. The
number of fish in each trap was determined daily
until  the trial was terminated. Independent
observations by two different divers allowed
comparison of the number of fish in traps. In case of
discrepancy, number of fish in traps were recounted.

In addition to total number of fish in traps, the
entry and escape status of each species was carefully
recorded. The trials were terminated when first
mortality was observed.

Results

In the experiments, 14 fish species belonging to 7
families, 2 cephalopods and 1 crustacean belonging
to 2 families were recorded inside fish traps. Results
are given in Table 1. Overall, Sparidae family was
represented by highest number of species.

Table 1. List of species recorded in fish traps

Family Species Trap Type
Labridae Symphodus tinca 0" shaped
Symphodus rostratus "Q" & Foldable
. Serranus cabrilla All Models
Serranidae
Serranus scriba All Models
Spondyliosoma cantharus "O" shaped
Diplodus annularis All Models
Sparidae Diplodus vulgaris O" shaped, Foldable & Conical
Diplodus sargus "O" shaped
Sarpa salpa "QO" shaped
Diplodus puntazzo All Models
Gobiidae Gobius sp. Foldable

Scorpaenidae Scorpaena porcus

"0" shaped, Foldable & Cylindrical

Congridae Conger conger

"Q" shaped, Foldable & Conical

Mullidae Mullus surmuletus

"0" shaped & Foldable

Octopodidae Octopus vulgaris

Foldable, Cylindrical & Conical

Sepiidae Sepia officinalis

"0" shaped

Majidae Maja crispata

All Models

Changes in total catch values over time are are
given in Figures 4 and 5. Fish data, include all
species caught in traps whereas crab data include a
single species, Maja crispata. Cephalopods such as
octopus and cuttlefish were not included in data
analysis due to their small numbers in traps and their
ability to exit from the fish traps by the end of the
day.

Our underwater observations indicated that
attractiveness of baits decreased in traps after 7 days
and were completely lost after 15 days. Daily
fluctuations in total fish number suggested that fish
could easily swim out of fish traps.

In the present study, "O" shaped traps caught the
highest number of fish. This trap type had a ground-
level “V” entrance. Daily catch rates of “O” shaped
traps are given in Figures 6 and 7 for the first and
second trials, respectively. Daily fluctuations in total
fish number suggested that fish could easily swim in
and out of fish traps. Throughout the trials, only a
single crab was observed inside the “O” shaped trap
which moved in and out of the traps easily. In both
trials, cannibalism and ghost fishing were not
observed.
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Figure 6. Changes in daily catches of "O" fish trap during the first trial.
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Figure 7. Changes in daily catches of "O" fish trap during the second trial.

In collapsible traps, cannibalism and ghost fishing
were observed among crabs. I, crab cannibalism
started on day 18th day and on day 20", in the first
and second trials, respectively. As a result the number
of crabs in traps gradually decreased (Figure 8 and 9).
Crab death was first observed on days 25™ and 42"
in trial 1 and 2, respectively. Following crab
mortality, more crabs were observed in traps, due,

possibly, to the smell of dead crabs. A few more
crab deaths were observed shortly afterwards, and
only the crabs that recently entered the traps survived
by the end of the first trial. In the second trial, all
crabs died after day 43". Our observations indicated
that mortality due to starvation occurred on day 22-
24" and on days 35-37™ in the first and second trials,
respectively.
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Figure 8. Changes in daily catches of foldable trap in trial 1.
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Figure 9. Changes in daily catches of foldable trap in trial 2.
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Cannibalism and ghost fishing were observed in
crabs entering the baskets in the cylindrical traps with
conical entrance. In the first trial, death from
cannibalism was observed among crabs on the 16%
and 18™ days. On day 29", death due to starvation
was observed. In the second trial, crabs in traps were

eaten by an octopus. Following day 17, no more
crabs entered the trap. In the cylindrical traps, similar
to the findings observed for the collapsible trap, crabs
died of starvation 22 days after the beginning of first
trial. being trapped in the fish traps (Figures 10 and
11).
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Figure 12. Changes in daily catches of conical trap in trial 1.
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Conical fish traps with a conical entrance from
the top had the least amount of fish after the “O” trap.
In the first trial, no deaths due to cannibalism or
starvation were observed. In the second trial,
cannibalism was not observed as there was only a
single crab in the trap. However, crab mortality due
to starvation was observed after 25 days of
entrapment, when a single crab that entered the trap
on day 13 died on day 38 in the second trial (Figures
12 and 13).

Visual observations indicated that, scorpionfish
(Scorpaena porcus) with a retention time of 23 days
(day 3 - day 26) had the maximum longevity among
all species that were captured in trial 1 (Table 2). In
the second trial, both the two-banded sea bream
bream (Diplodus vulgaris) and the scorpion fish
(Scorpaena porcus) had a retention time of 9 days
(Table 3).
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Figure 13. Changes in daily catches of conical trap in trial.
Table 2. Maximum retention times of species in traps in trial 1
] Maximum Retention Time in .

Species Fish Traps (Day) Fish Trap Model
Symphodus tinca 4 "Q" shape
Symphodus rostratus 1 "O" shape & Foldable
Serranus cabrilla 1 All type
Serranus scriba 1 All type
Spondyliosoma cantharus 1 "Q" shape
Diplodus annularis 4 "0" shape & Cylindrical
Diplodus vulgaris 6 Conical
Diplodus sargus 2 "O" shape
Diplodus puntazzo 1 All type
Scorpaena porcus 23 Foldable
Conger conger 8 Foldable
Mullus surmuletus 1 All type
Optopus vulgaris 4 Cylindrical
Sepia officinalis 7 "O" shape
Maja crispata 22 —24* Cylindrical & Foldable

* At the end of this time starvation death (Ghost fishing) was observed.
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Table 3. Maximum retention times of species in traps trapsin trial 2.

Species

Maximum Retention Time in

Fish Trap Model

Fish Traps (Day)
Symphodus tinca 4 "Q" shape
Serranus scriba 4 "Q" shape
Spondyliosoma cantharus 1 "O" shape
Diplodus annularis 6 "O" & Conical
Diplodus vulgaris 9 "Q" shape
Diplodus sargus 8 "Q" shape
Sarpa salpa 6 "0" shape
Diplodus puntazzo 7 "O" shape
Scorpaena porcus 9 Foldable
Gobius sp. 1 Foldable
Conger conger 5 Conical
Mullus surmuletus 4 "O" shape
Optopus vulgaris 1 Foldable
Sepia officinalis 2 "O" shape
Maja crispata 35 -37* Foldable

* At the end of this time starvation death (Ghost fishing) was observed

It has been observed that the fish with higher
swimming activity escaped from the traps sooner
than others. In addition, a total of 6 mortalities were
observed as a result of physical injuries during escape
attempts in species such as the striped red mullet
(Mullus surmuletus) and the annular sea bream
(Diplodus annularis). Particularly in folding fish
traps where ghost fishing was observed, 3 mortalities
were observed. In the first trial, mortality of striped
red mullet and annular sea bream occurred on day
10" and 13" days, respectively. In the second trial,
striped red mullet mortality was observed on day21%.

Visual observations indicated predation of
entrapped fish by the European conger (Conger
conger) in “O” traps on day 8 and 9, in trial 2. After
predation by the conger, only a few fish entered the
traps until the end of the trial.

Discussion

In the present study, ghost fishing of any fish
species by traps was not observed. However,
accidental entanglement of 6 fishes by the mesh
material covering traps were detected. Mollusks such
as octopus and cuttlefish and all fish species
excluding the scorpion fish, were observed to escape
from the traps within 5-6 days of entrapment. Similar
to our findings, ghost fishing of fish by traps were not
observed in earlier studies. Watanuki et al. (2000)
stated that the cuttlefish escaped from fish traps
within 2 days of entrapment. Renchen et al. (2012),
using cameras attached to fish traps, observed that
maximum retention time for some fish species was

only 15 minutes. Ayaz et al. (2006b), depending on
the density of fish entrapped in fish traps, reported
that fish could escape from traps within 10 days. In
trial 1, fish and mollusc species except the scorpion
fish escaped from the fish traps sooner than those in
trial 2. A density dependent escape pattern may
explain difference in escape time. When higher
number of fish were entrapped within traps retention
time increased. In contrast, retention time decreased
when only a smaller number of fish were entrapped
within cages. In addition, species composition is also
an important factor. Scorpion fish is a slow swimmer
and prefers to rest most of the time which may
explain their late escape from the traps.

Underwater observations indicated that the effect
of bait in traps decreased after 7 days but lasted up to
15 days. Bullimore et al., (2001) reported that baits in
fish traps lost their function after 28 days. Longer
duration of baits on the coasts of Wales may be due
to cooler water temperatures (8-10 °C) in this region
compared to that on the North Aegean coast.

In foldable fish traps, cannibalism among crabs
started between 18 — 20 days whereas mortality due
to starvation were observed later, i.e 22-37 days after
trap setup. Earlier mortalities were reported in other
studies. For example, Kimker (1994) reported that
mortalities in fish traps started 14 days after setup. In
the present study, mortality of two species due to
accidental entanglement and their consequent
consumption by crabs in the trap may have delayed
mortality due to starvation. Our results are in
accordance with those reported by Kimker (1994).
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Our findings indicated that the location and
design of trap entrance are critical for ghost fishing
by fish traps. Ghost fishing was not observed in “O”
shaped fish traps. The entrance funnel in “O” shaped
fish traps is ground level, and therefore allows the
crabs (M. crispata) move in and out of the trap
relatively easier. In other fish traps, the distance
between the bottom of the trap and the entrance
funnel prevented crab escape from the traps. In
conical traps, since the entrance was at the top of the
cage, crabs hardly found the way into the trap and
therefore, only a small number of crabs were
observed.

Our observations showed that ghost fishing
occurred long after baits in traps deteriorated. Similar
results were reported from other studies. For
example, a large number of crabs (74-223
individuals/year) were caught after the bait in the trap
was consumed (Campbell & Sumpton, 2009). In
order to prevent ghost fishing, escape spaces, larger
mesh sizes and designs that blocks up trap entrance
after a given amount of soak time (period that traps
remain in the sea) have been suggested (Campbell &
Sumpton, 2009). Long et al. (2014), using acoustic
tags, monitored behavior of 192 crabs and reported
that only 20 crabs entered the lost fish traps. In a
study carried out using crab traps with exhausted
baits, it was reported that a total of 1077 crabs were
caught by traps with a mortality rate of 46% and an
escape rate of 39% after a period of 1 year (Antonelis
etal., 2011).

In conclusion, ghost fishing of crabs was
observed in all trap types except the “O” shaped traps
with “V” entrance. Other trap types should include
design characteristics that allow trap deterioration
after a given amount of soak time reduce ghost
fishing.
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Abstract: One specimen of live sharksucker was caught with a bottom trammel net in Tagucu Bay, south-eastern
coast of Turkey, at 1 m depth on May, 2021. Meristic parameters were determined by fin ray counts and metric
parameters were measured from the photos of the specimen. Excluding the recent record in Antalya Gulf,
previous records of this species occurred later than May, generally in July in the Mediterranean Sea as well as in
the Aegean Sea. The biometrical measurements were different in Tasucu Bay compared to those caught from the
Aegean Sea and the central Mediterranean Sea (Tunisian and Sicilian waters), but relatively similar to those
reported from Croatia. Major discriminative variables, albeit less significant in individuals from the central
Mediterranean, were the number of anal, pectoral and dorsal fin rays. Numbers of suction disc laminae were
higher in individuals from the central Mediterranean Sea and New Zealand than those from the Turkish coasts
(all 21 disc laminae). The statistical analyses (Principal Component and Discriminant analyses) affirmed
successful use of meristic parameters to differentiate the biometric characteristics of the species from the Aegean
Sea, the central and eastern Mediterranean Sea. The length-weight relationship showed that the species had a
negative allometric growth.

Keywords: Sharksucker, Biometrics, Levantine Sea, Tasucu Bay

Tiirkiye'nin Akdeniz Kiyilarinda Nadir Gériilen Echeneis naucrates'in Son
Kaydi

Ozet: Vantuz bahigm bir bireyi Tasucu Korfezi’nde Mayis 2021 tarihinde 1 m derinlikte, fanyal ag ile
yakalandi. Meristik parametreler yilizgec 1sin1 sayimlari ile belirlendi. Metrik parametreler bireyin fotograflari
iizerinden Olgiildii. Antalya Korfezi'ndeki son kayit harig, bu tiliriin &nceki kayitlart Mayis ayindan sonra,
genellikle Temmuz ayinda hem Akdeniz’de hem de Ege Denizi'nde gerceklesmistir. Tasugu Korfezi’nde
yakalanan bireyin biyometrik 6l¢timleri Ege Denizi ve orta Akdeniz’de (Tunus ve Sicilya sular1) yakalananlarla
karsilastirildiginda farkli iken, Hirvatistan’dan bildirilenlere nispeten benzer bulunmustur. Orta Akdeniz'deki
bireylerde daha az onemli olsa da ana ayiric1 parametrelerin anal, pektoral ve dorsal yiizge¢ 1sinlarinin sayisi
oldugu tespit edilmistir. Orta Akdeniz ve Yeni Zelanda'daki bireylerde vantuz disk laminalarinin sayis1 Tiirkiye
kiyilarindaki bireylere gére daha yiiksek (21 disk laminasmin tamami) bulunmustur. Istatistiksel analizler
(Principal Component ve Diskriminant analizleri), Ege Denizi, Orta ve Dogu Akdeniz'deki bireylerin biyometrik
ozelliklerini ayirt etmede meristik parametrelerin etkili oldugunu ortaya koymustur. Boy-agirlik iligkisi, tiiriin
negatif allometrik bityiimeye sahip oldugunu gostermistir.

Anahtar Kelimeler: Vantuz Baligi, Biyometrileri, Levant Denizi, Tasugu Korfezi
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Introduction

Suckerfishes (Remora) belong to the family of
Echeneidae of bony fishes and are represented with
only eight species in the world (Gray et al., 2009;
WoRMS). They have a sucking disc on their heads
which stick to a variety of large marine organisms
such as marine mammals, turtles, sharks and teleosts
(Battaglia et al., 2015). Five species of remoras were
found in the Mediterranean Sea (Gray et al., 2009).
Of these, four species, Echeneis naucrates Linnaeus,
1758, Remora australis (Bennett, 1840), Remora
remora (Linnaeus, 1758) and Remora osteochir
(Cuvier, 1829) reported from the Turkish waters
(Bilecenoglu et al., 2014).

The sharksucker fish, Echeneis naucrates
Linnaeus, 1758 is common in tropical and temperate
waters of the world (Cervignén et al., 1992) and
appears as a Lessepsian fish in the eastern
Mediterranean Sea (Insacco et al., 2015-2016). The
sharksuckers are often free-swimmers in shallow
waters (Smith, 1997).

The occurrence of Echeneis naucrates was
reported from different parts of the Mediterranean
Sea, particularly in the eastern, (Lachner, 1986;
Papaconstantinou, 1988; Golani et al., 2006),
southern and the central coasts of the Mediterranean
Seas (Tortonese, 1973; Al-Hassan and EI-Silini,
1999; Bradai et al., 2004). The occurrence of the live
sharksucker is seasonal, and limited to summer
months (July), but recent reports indicate earlier
occurences (May) (de Meo et al., 2018; present
study), due, possibly to, global and regional climate
change.

There are a total of 10 earlier studies that report
the occurrence of Echeneis naucrates from the
Turkish waters (e.g. Giicli and Bingel, 1994; Basusta
and Erdem, 2000; Begburs and Kebapcioglu, 2007,
Akyol and Balik 2007; Gokge et al., 2016) of the
Mediterranean Sea and of the Aegean Sea (Akyol,
2013; Akyol and Capape, 2015). The aim of the
present study is, in addition to report the occurrence
of Echeneis naucrates from a new location in Turkish
waters, is to determine their biometrics, and to
compare them with biometrics of the previously
reported specimens from the different regions of the
Mediterranean Sea.

Material and Methods

A specimen of Echeneis naucrates, caught by a
local fisherman, was brought to the Lab7 laboratory
of Fisheries Faculty, Akdeniz University on May 12,
2021. Following determination of biometric
parameters, the specimen was transferred to the
museum Fisheries Faculty, Akdeniz University.

The specimen was caught with a trammel net on a

sandy bottom at a depth of 1 m in Tasucu Bay,
Turkey (36° 18 15.25° N and 33° 54’ 99.74”" E) on

May 12, 2021 (Mutlu, E., pers. comm.; Figure 1).
The capture of suckerfish was evaluated as an
unintentional entanglement of the host fish, which
was assumed to extricate itself from the trammel net
after struggling as indicated by the presence of large-
size holes and tear marks on the net. (Mutlu, E., pers.
comm.).

The specimen was identified according to
descriptions by Strasburg (1964), Paulin and Habib
(1982), O’Toole (2002) and Golani et al. (2006).

Biometric measurements (metric and meristic
parameters) were performed on site (Table 1). Metric
parameters were measured and digitized from the
photo of the specimen using Surfer 12 (Golden
software inc.). The metric and meristic measurements
in centimeter and number were performed from the
specimen as follows in Table 1a and b, respectively.
Ratios of all metric variables to the total length and
standard length were then calculated, and were
offered for the comparison of other specimens
previously published (see Table 3 for the details).

During counting of the dorsal and anal fin rays,
the dorsal fin and anal fin were considered into two
parts each to formulize the rays. Heights of the first
parts of the fins were more (D1 and Al) than the
second part (D2 and A2) (Figure 2a, b). Number of
laminae and cups on the head sucker disc was
identical for the species (Figure 2c). Furthermore,
maxilla dentary characteristics were examined on the
jaws of the specimen (Figure 2d, e).

The specimen was described following a paper
published by Paulin and Habib (1982). In addition,
the literature knowledge was gathered in a matrix of
the biometrics of the species recorded from different
regions of the Mediterranean Sea for the discussion
(Paulin and Habib, 1982; Akyol and Balik 2007,
Skaramuca et al., 2009; Akyol, 2013; Akyol and
Capape, 2015; Insacco et al., 2015-2016; Rafrafi-
Nouira et al., 2015). The matrix of the normalized
data was subjected to the Principal Component
Analyses (PCA) for the possible regional difference
in the biometrics using the PRIMER 6. Consequently,
the Discriminant Analysis was wused to test
statistically the significance of the differences
hypothesized accordingly between the central and
eastern Mediterranean Seas, and among the regions
of the Aegean Sea, the central and eastern
Mediterranean Seas using STATISTICA.

The length-weight relationship (LWR) was
established with the data compiled from the
literatures aforementioned in an addition to the
findings in Antalya Gulf (Mutlu et al., 2016) and the
present study using the MATLAB since the LWR
was lacked in the literatures for the Mediterranean
Sea (https: // www.fishbase.se/ summary/Echeneis-
naucrates.html) owing to difficulties to acquire the
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Mediterranean Sea

l l
25 30

Figure 1. Updated chronological locations of occurrences of live sharksucker fish along the Turkish coasts (1,
Giicii and Bingel, 1994; 2, Basusta and Erdem, 2000; 3, Basusta et al., 2002; 4, Ogretmen et al., 2005;
5, Begburs and Kebapcioglu, 2007; 6, Akyol and Balik 2007; 7, Akyol, 2013; 8, Akyol and Capape,
2015; 9, Gokge et al., 2016; 10; de Meo et al., 2018 and 11, present study area in red dot).

specimens. The t-student statistic was applied to the
estimated b value to test significance of the difference
from the isometric b value.

Results

The specimen had a total length of 44 c¢cm and
weight of 320 g (Figure 1 and Figure 2). The standard
length was 38.5 cm and head sucker disc was 9.3 cm
long and 4.0 cm wide (Table 1).

Specimen was elongated in shape with relatively
broader head. The sucker disc was located between
tip of upper jaw and distal tip of the pectoral fin base
(Figure 2a, c). The disc had 21 laminea with cups
slightly curved backward. There was one anal and
dorsal fin; each have whitish front part of the fins
having longer anterior rays (D1 and Al) compared to
their posterior parts (D2 and A2) of the fins (Figure
2a, b). Dorsal body was blackish gray and ventral
body was whitish-gray in color. Pectoral fin was
pointed and caudal fin (tail) emarginated (Figure 2a,
b). Mouth was superior positioned (Figure 2a).
Dentary of premaxilla was characterized with

villiform teeth (Figure 2e). Palatine patch was
composed of mostly canine and few incisor teeth
(Figure 2d).

Material examined (one specimen).

Eastern Mediterranean Sea, district of “Kum
Mabhallesi”, Tasucu Bay, Turkey, 12 May 2021, 36°
18’ 15> N and 33°54° 99”” E., 38.5 cm SL.

Description.

Disc laminae 21; first dorsal rays 7 and second
dorsal rays 28, first anal rays 10 and second anal rays
19, pectoral rays 18, pelvic rays Ill, 4 and caudal rays
15. Body elongate, slender, caudal peduncle tapered;
head depressed (Figure 2a-b). Disc extending to distal
end of pectoral fins (Figure 2c). Mouth posterior, and
lower jaw extending beyond upper jaw (Figure 2a-b).
Numerous small, villiform teeth in both jaws more in
lower than upper jaws (Fig. 2d-e), some teeth on
tongue (Figure 2d). Dorsal originating at middle of
standard length, dorsal fin slightly beyond anal fin,
higher at anterior end than posteriorly (Figure 2a-b).
Caudal fin emarginated (Figure 2a).
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Figure 2. Echeneis naucrates; top view (a), lateral view (b), disc laminae (c), the upper (d) and lower jaws (e).
(Photos: Orhan Mutlu).
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Dimensions as % SL; total length 114.3, orbit
diameter 3.4, disc length 2.2; 2.3 times greater than
width 10.4, preanal length 61.8 longer than predorsal
length 57.1, and length of dorsal 39.2 shorter than
anal fin 44.2 (Table 2). Dimensions as % HL; eye
diameter 15.3 and pre-orbital length 49.4.

Color uniform dark gray dorsally, pale patches
laterally, pale whitish-gray extending to distal of anal
fin wventrally and patchy dark gray on pale
background at rest to peduncle ventrally (Figure
2a,b).

Table 1. Metric and meristic characteristics of Echeneis naucrates and their biometrics percent ratios to total

length
Traits Measures (cm) | %Ratio to TL
Total length, TL 44 100
Standard length, SL 38.5 87.5
Disc length, DL 9.3 21.1
Disc width, DW 4 9.1
DL/DW 2.3
Post-disc length, PDL 10.1 23.0
Head length, HL 7.1 16.1
Post-operculum length, POL 8.5 19.3
Pre-dorsal length, PDoL 22 50.0
Pre-anal length, PAL 23.8 54.1
Eye diameter, ED 1.3 3.0
Pre-orbital length, POrL 4.2 9.5
Dorsal fin length, DL 15.1 34.3
Anal fin length, AL 17 38.6
Pre-pectoral length, PPL 7.5 17.0
Pectoral fin length, PL 5.0 11.3
Pelvic fin length, PeL 5.2 -
Caudal fin length, CL 5.5 -
Number of disc laminae, NL 21 -
Number of anal fin ray, NA 10+19 -
Number of dorsal fin ray, ND 7+28 -
Number of pectoral fin ray,NP 18 -
Number of pelvic fin ray, NPe 1+4 -
Number of caudal fin ray, NC 15 -
Weight (), W 320 -
Distribution in Turkish waters.
Discussion

A circumtropical fish, Lessepsian to the eastern
Mediterranean  (Insacco et al., 2015-2016);
chronologically Mersin Bay (Gilici and Bingel,
1994), Iskenderun Bay (Basusta and Erdem, 2000),
Iskenderun Bay (Basusta et al., 2002), Gokova Bay,
SE Aegean Sea (Ogretmen et al., 2005), Gulf of
Antalya (Begburs and Kebapcioglu, 2007), Beymelek
Lagoon off Antalya (Akyol and Balik, 2007), Izmir
Bay, NE Aegean Sea (Akyol, 2013; Akyol and
Capape, 2015), Mersin Bay (Gokge et al., 2016), Gulf
of Antalya (de Meo et al., 2018) and Tasucu Bay
(present study) (Figure 1).

Earlier reports of sharksuckers indicate that this
species commonly occurred in mid summer (July) or
later at very shallow waters (Akyol and Balik, 2007;
Skaramuca et al., 2009; Akyol, 2013; Akyol and
Capape, 2015; Rafrafi-Nouira et al., 2015; Insacco et
al., 2015-2016; Marletta and Lombardo, 2020).
Recently the species appeared earlier; de Meo et al.
(2018) reported in May in Antalya Gulf as occurred
in the present study. Due to the difference in
temperature by time, appearance of the species could
occur in different time in the Mediterranean Seas.
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Furthermore, the temperature could change timing of
sharksucker occurrence depending on response of
host of the sharksuckers to the temperatures
(Friedman et al., 2013) even though the sharksuckers
were occasionally free-swimmer (Collette, 2016).

Metric and meristic measurements of the
specimen were in accordance with those from other
locations in Turkish coasts (Table 2 and Figure 3).
However, specimens were rather different in terms of
the measurements along coasts of Sicily and Tunisia
(central Mediterranean Sea) than the eastern

Mediterranean Sea (Table 2 and Figure 3). The
species occurred very rarely in the northwestern
Mediterranean Sea, and were mostly common in the
eastern (Lachner, 1986; Papaconstantinou, 1988;
Golani et al., 2006) and central Mediterranean Seas
(Tortonese, 1973; Al-Hassan and EI-Silini, 1999;
Bradai et al., 2004). Specimens in New Zealand had
different biometrics compared to those reported from
the Mediterranean Sea and had longer HL, PDoL and
DL (Table 2 and Figure 3).

Table 2. Percent metric parameters to total length (red number to head length) and absolute meristic parameters
of the live sharksuckers in the Mediterranean Seas (PS; present study area, Be; Belek lagoon, Iz; izmir
Bay in Aegean Sea, Cr; Croatian coast in Adriatic Sea, Si; Sicily in Tyrrhenian and lonian Seas, Tu;
Tunisian coast) and Nz; New Zealand (ratios to standard length) (see Tables 1 for the abbreviations of

the traits)
Traits PS Be Iz 1z Cr Si Si Tu Nz Nz
sL 87.5 89.3 87.9 844 842  90.4
DL 211 20.8 221 218 208 225 229
DW 9.1 94 83 79 82 69
DL/IDW 5.2 24 26 24 27 33
PDL 230
HL 161 168 163 153 16.3 180 18.1
POL 193 168 151 165
PDOL 500 441 466 34 475 456 462 518 489
PAL 541 461 45 491 459 473 450 442
ED 153 125 133 136 164 125 128 116 128 127
POL 494 375 387 42 448 420 436 512
DL 343 370 363 346 441 443
AL 38.6 359  37.1
PPL 170 171 16 206 173
PL 114 177 124 118 37
PL 118 103 100 33
cL 125 00 155 153 40
NL 21 21 21 21 23 23 23 22 53 25
NA 10+19 37 36 3 wvig  vig 26
ND 7428 37 34 37 VI vino 28 36 39
NP 18 21 18 23 15 15 15
NPe  IlI4 V5 I5 V5 131 131 °
NC 15
w 320 165 565 570 350
Citation 1 2 3 4 5 6 6 7 8 8

(Citations: 1; present study, 2; Akyol and Balik 2007, 3; Akyol, 2013; 4; Akyol and Capape, 2015, 5; Skaramuca
et al., 2009, 6; Insacco et al., 2015-2016, 7; Rafrafi-Nouira et al., 2015, 8; Paulin & Habib, 1982).
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The NL was higher in number in individuals from
the central Mediterranean Sea and New Zealand than
those from the Turkish coasts. Also ED was wider,
hence PDoL was shorter (Table 2 and Figure 3).

However, specimens from Sicily had less fin rays
than those from the Turkish waters. Hard rays were
present only in the pelvic fins of specimens from
Turkish and Croatian waters. Hard rays were
available also in dorsal and anal fins only in Sicilian
specimens (Table 2). The ED, PDoL, PAL, NA and
HL discriminated the measurements of the present
study from those reported from other locations in
Turkey (Table 2 and Figure 3).

The PCA showed that biometrics of the species in
the Eastern Mediterranean Sea were discriminated

| |

from the central Mediterranean Sea on axis PCAl
(Figure 3). This difference was explained with a
percent variance of 47.2. The variables of the
biometrics were NA, NP and ND in negative
correlations and they were major factors for the
discriminations, followed variables of PDoL (positive
Eigen value) and NPe (negative) (Figure 3). On the
PCAZ2, Aegean Sea (Izmir Bay) and Beymelek lagoon
close relatively to the Aegean Sea were separated
from the Croatian and the present study (Figure 3).
However, the central Mediterranean biometrics were
not affected throughout the PCA2 which was
explained with a cumulative variance of 70.0 with
major variables of ED, POrL and HL, followed by
NL (Figure 3).

I I

-4 -2

| |
I I 1

0 2 4

PC1

Figure 3. PCA ordination of absolute meristic and percent metric measurements of the live sharksucker in the
Mediterranean Sea (the data compiled from the literatures in Table 3) (see Tables 1 and 2 for the

abbreviations of the parameters and locations).

The Discriminant Analysis showed good
accordance with the results of PCA (Table 3 and
Figure 3). The distances for the meristic parameters
were significantly different between groups of among
the Aegean Sea (AS), central (CM) and eastern
Mediterranean Sea (EM) at p< 0.05. The partial
correlation of the discriminant variables had low
values. The NA, ND and NP were effective
significantly between CM and EM whereas ED, NA
and ND were among AS, ES and CM (Table 3).
However, the NL did not differentiate the specimens
among the regions of the Mediterranean Sea since the
NL was effective on the PCA2.

The total length and weight relationship (LWR) of
sharksuckers was lack for the Mediterranean Sea
(https://www.fishbase.org/popdyn/LWRelationshipLi
stphp ? ID = 2467 & GenusName = Echeneis &
SpeciesName=naucrates & fc = 313). The
relationship was well correlated for the species even
though the measurements were compiled from
different locations and date in the Mediterranean. The
constants of the regression were significantly fitted
for the LWR curve (p for a= 0.0231, p for b= 0.0001,
and n=7).
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Table 3. Results of the discriminant analysis to test differences in common biometrics of sharksuckers in the
Mediterranean specimens among the Aegean Sea (AS), central (CM) and eastern Mediterranean Sea
(EM) (see Tables 1 for the abbreviations of the traits). Bold p values denote significantly different at p

<0.05
Variables Partial Wilks' Lamda p
Between the CM and EM
HL 0.845 0.383
PDOL 0.906 0.505
PAL 0.869 0.426
ED 0.585 0.118
PORL 0.901 0.492
NL 0.611 0.134
NA 0.237 0.010
ND 0.062 0.001
NP 0.276 0.015
NPE 0.740 0.242
Among the AS, CM and EM
HL 0.485 0.235
PDOL 0.846 0.717
PAL 0.578 0.335
ED 0.095 0.009
PORL 0.382 0.145
NA 0.115 0.013
ND 0.060 0.003
NP 0.262 0.068
NPE 0.588 0.346
3000 -
& = 0,0552x22879 4 —— ' ' '
2500 R - 0.9549 x A.djusted data b
> Fit: y=2.28288*x
2000 - =35 95% conf. bounds
<, 1500 - =
: 2
1000 - 3
S
500 - <25
0
0 50 100 150 35 16 17 18 19 2 21

Total length (cm)

Adjusted Length

Figure 4. Total Length-weight relationship (a) and Logio(LWR) (b) of the sharksucker (the data gathered from
the measurements reported in Skaramuca et al., 2009; Insacco et al., 2015-2016; 6; Rafrafi-Nouira et
al., 2015; Mutlu et al., 2016; Froese and Pauly, 2021).

According to Fishbase, there are three LWR
equations for the southern Florida offshore and
Pacific Ocean (New Caledonia) and all specimens
were sexually mixed or unsexed. Overall, reported
regression coefficients were rather different than that
estimated in the present study. However, the LWR
estimated for the southern Florida was not reliable

markedly by Fishbase. The b values were greater than
3 in the Pacific Ocean whereas the b value estimated
in the present study was less than 3, and significantly
different from the isometric growth (t-test; t= -
3.2325, n=7) at p<0.05. The growth type was
negative allometry (Figure 4). Furthermore, the
intercept values estimated in Fishbase were rather
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than the intercept, a value found in the present study.
This could be due to the regional differences in the
environments.
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Abstract: The main objective of the study, was to determine the effect of the live bait type and hook size on the
catch per effort and catch composition of seabass, Dicentrarchus labrax (Linnaeus, 1758) in longline fisheries.
Live Mediterranean sand eel, blotched picarel and flathead grey mullet were used as baits together with 3/0, 4/0
and 5/0 J type fishing hooks. This study was carried out between March 2020 and April 2021 in the Canakkale
Strait, Turkey. The main body line thickness was 0.70 mm and snoods having a line thickness of 0.50 mm and
length of 2 m were tied at 6 m intervals. The fishing time covered the period from sunset to early hours of the
sun rise. In all trials, a total of 263 seabass were caught which consisted 84% of total catch followed by 42
individuals of European conger Conger conger, a non-target species, corresponding to a catch rate of 13.3%. A
total of 314 fish were caught by longlines and the catch yields with respect to hook size were 149 fish with 3/0
hook, 91 fish with 4/0 hook and 74 fish with 5/0 hook. The highest and lowest numbers of non-target fish species
were caught with hook size 3/0 and 5/0, respectively. Hook sizes smaller than 3/0 should not be used in seabass
longline fishing to prevent excessive catch of smaller fish. Blotched picarel, Spicara maena proved to be a
superior live bait than flathead grey mullet, Mugil cephalus and the Mediterranean sand eel Gymnammodytes
cicerelus.

Keywords: Longline, Seabass, Canakkale, Catch Composition, Live Bait

Paragat ile Levrek, Dicentrarchus labrax (L.,1758) Aveiiginda Canh Yem
Tipi ve Igne Biiyiikliigiiniin Birim Av Verimi ve Av Kompozisyonu Uzerine
Etkisi

Ozet: Calismanin temel amaci, paragat ile levrek (Dicentrarchus labrax, Linnaeus, 1758) avciliginda canli yem
tipinin ve igne biiylikliigliniin birim av verimi ve av kompozisyonu {izerine etkisini belirlemektir. 3/0, 4/0 ve 5/0
J tipi olta kancalar ile birlikte canli Akdeniz kum yilanbaligi, lekeli pikarel ve yassi kefal yem olarak
kullanilmigtir. Bu ¢alisma Mart 2020-Nisan 2021 yillar1 arasinda Canakkale kiyilarinda gerceklestirilmistir. Ana
beden kalmligi 0,70 mm olup, kostek kalinligi 0,50 mm ve uzunlugu 2 m olan kostekler 6 m araliklarla
baglanmistir. Paragat takimlari, giin batiminda kurulmus ve sabahin ilk saatlerinde toplanmistir. Tim
denemelerde, hedef tiir olan levrek (263 adet) toplam avin %84’linii olusturmus olup, bunu %13,3'lik bir
yakalama oranina sahip hedef dis1 bir tiir olan migr1 Conger conger (42 adet) takip etmistir. Paragat ile toplamda
314 adet olmak iizere 3/0 igne ile 149, 4/0 igne ile 91 ve 5/0 igne ile 74 adet balik yakalanmistir. En yliksek ve
en diisiik hedef dis1 balik sayilar sirasiyla 3/0 ve 5/0 igne ile yakalanmistir. Paragat ile levrek avciliginda daha
kiigiik baliklarin fazla yakalanmasmi 6nlemek igin 3/0'dan kiigiik igne boyutlar1 kullanilmamahdir. fzmarit
Spicara maena, kefal Mugil cephalus ve Akdeniz kum yilanbaligi Gymnammodytes cicerelus' dan daha iistiin bir
canli yem oldugunu kanitladu.

Anahtar Kelimeler: Paragat, Levrek, Canakkale, Av Kompozisyonu, Canli Yem



The Effect of the Live Bait Type and Hook Size on the Catch Per Unit Effort and Catch Composition of Seabass, Dicentrarchus labrax (L., 1758) in Longline Fisheries

Introduction

Longline fishing is a traditional fishing technique
that targets fish with high economic value.
Considering the effects of overfishing and habitat
destruction by some fishing methods longlining is
ecologically sustainable than other fishing methods.
However, longline fishing with live baits requires
high level of expertise. A variety of factors such as
fish migration period, current direction, weather
conditions, interspecific competition, operation
depth, the size and shape of the hooks, the length of
the snood, the material of the main body and snood,
the type and the size of the bait and fishing time are
major factors that affect the success of longline
fishing (Bjordal, 1981). In Turkish waters, studies on
longline fishing focused on the yield and hook
selectivity (Hogsucu 1991; Gonener and Samsun,
1996; Ozdemir et al., 2006; Akyasan et al., 2016;
Oztekin et al., 2020; Ar1 and Balik, 2021). In Turkish
waters, longline fisheries usually target leerfish,
gilthead seabream, red porgy, swordfish, shark,
seabass, tuna, blue spotted seabream, two-banded
seabream, white seabream, haddock, whiting,
European hake, white grouper, common dentex, sand
steenbras and octopus.

A major target of longline fishing in Canakkale is
the seabass (Dicentrarchus labrax Linnaeus, 1758). .
Seabass migrate to coastal areas where food is
abundant in the spring and summer and they inhabit a
variety of habitats such as rocky shores and brackish

waters in estuaries but prefer deeper waters by the
end of autumn (Wheeler et al., 1975). They usually
feed on pelagic fish like the European pilchard,
annular seabream, European flounder, shore rockling,
common sole, European eel, big-scale sand smelt and
Mediterranean horse mackerel. The Canakkale Strait
is an important migration route of seabass and
therefore, seabass is a popular gamefish for the
amateur and professional fisherman alike. While
lures and spinning gears are preferred by the amateur
fishermen, commercial fishermen use longlines with
live baits, especially in May and September and
during the winter months. To our best of knowledge,
no previous studies reported the performance of live
baitfish on longline fishing. In this study, the effects
of live baits (blotched picarel, Spicara maena
(Linnaeus, 1758), flathead grey mullet, Mugil
cephalus (Linnaeus, 1758) and the Mediterranean
sand eel Gymnammodytes cicerelus, (Rafinesque,
1810) wused for seabass (Dicentrarchus labrax
Linnaeus, 1758) longline fishing on catch yield and
composition in Canakkale Strait, (North Aegean Sea)
was studied.

Material and Methods

Fishing for seabass were carried out three times a
month between March 2020 and April 2021, in the
Canakkale Strait (North Aegean Sea, Turkey; Figure
1).
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Figure 1. Locations of longline operations in Canakkale Strait

A total of 43 longline operations were carried out
at depths 40 - 150 cm. The fishing performance of
three different live baits (Mediterranean sand eel,
blotched picarel and flathead grey mullet) and three
different hook sizes (3/0, 4/0 and 5/0; Figure 2) were
tested. Hooks used were J type, short shanked and
spade end hooks (Mariner Fishing Hooks, South
Korea) and their characteristics are given in Figure 2.

Number of hooks used for each bait type, total
operation number for each bait and hook size are
given in Table 1. Operation numbers for each bait
type were not identical due to availability of each bait
type. Since blotched picarel was locally common and
relatively easy to find in all seasons, a higher number
of longline operations were carried out with this bait

type.
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Table 1. Matrix for bait and hook type used in longline operations

Baits 3/0 hook  4/0 hook  5/0 hook Total baits Operation N.
Blotched picarel 319 319 319 957 24
Mediterranean sand eel 106 106 106 318 12
Flathead grey mullet 72 72 72 216 7
Total 497 497 497 1491 43

35,42 33,16]

14,91

15,53

14,08

15,75

38,39

15,23

13,89
15,61

15,59

Figure 2. Characteristics of hooks (3/0, 4/0, 5/0) used in longline operations

For each hook size an equal number of hooks
were tied to a given longline length. Longline lengths
differed based on the characteristics of fishing
locations, i.e. length of the coastal area. Hook
numbers on longlines ranged between 48-105.
Fishing time covered a period of 12 hours, from
sunset to sunrise. In each longline operation only a
single bait type tested.

Data Analysis

CPUE , (Catch Per Unit Effort by number of fish)
and CPUE  (Catch Per Unit Effort by biomass of
fish) were calculated for each hook size and bait type.
In the calculation of CPUE , and CPUE  equations
by (Godey et al., 2003) were used:

Catch Per Unit Effort for No. of fish,

N

CPUEn =
Xh 3t

Catch Per Unit Effort for biomass,

_w
CPUEDb = Shot
N: No. of fish

W: biomass of fish
h: no of hooks per setting
t: no of setting

Results

Of the 314 fish caught in 43 longline operations
263 (83.7%) were seabass, 42 (13.3%) were
European conger, 7 (2.2%) were stingray and 2
(0.6%) were turbot.

The results indicated that hook size 3/0 caught the
highest number of fish whereas hook size 5/0 caught
the least number of fish. Seabass catch rates by hook
size 3/0, 4/0 and 5/0 were 77.8%, 84.6% and 95.9%,
respectively (Table 2). Catch composition by bait
type is given in Table 3.
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Table 2. Catch composition by hook size

Hook Size
Caught Species 3/0 4/0 5/0 Total
Turbot 2 - - 2
Seabass 116 77 71 264
European conger 26 13 3 42
Stingray 5 1 - 6
Total 149 91 74 314

Table 3. Catch composition of longlines by bait type

Baits Turbot Seabass Egropean Stingray Total
onger

Blotched picarel - 150 28 2 180

Mediterranean sand eel 2 81 14 4 101

Flathead grey mullet - 33 - - 33

Total 2 264 42 6 314

When grey-mullet was used as bait, catch of used as bait, the catch included 81 seabass, 14 conger
longlines consisted of only seabass (150 individuals). eels, 4 stingrays and 2 turbots (Table 3). Due to
(Figure 3; Table 3). In longlines with blotched picarel seasonal availabilities, grey mullets were used as
used as bait, the catch consisted of 150 seabass, 28 baits only in the spring and summer and the sand eels
conger eels and only 2 stingrays. When sand eel was were used as bait in the spring, summer and fall.

80
70
60
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30
20
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0

m Blotched picarel

Number of caught fish

3/0 4/0 5/0
Hook numbers

Figure 3. Total yield of seabass by bait and hook type
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Figure 4. Total yield of European conger by bait and hook type
Table 4. Seasonal catch composition of longlines baited with blotched picarel
Caught Species
Seasons Seabass European conger Stingray Total
Spring 118 6 2 126
Summer 3 12 - 15
Autumn 17 5 - 22
Winter 12 5 - 17
Total 150 28 2 180
Table 5. Seasonal catch composition of longlines baited with sand eel
Caught Species
Seasons Seabass European conger Stingray Turbot Total
Spring 24 7 - - 31
Summer 42 7 4 - 53
Autumn 15 - - 2 17
Total 81 14 4 2 101

Size characteristics (the mean, min and max highest number of fish (149 fish) were caught by
length and weight) of the seabass caught by different hook size 3/0, yield in terms of biomass (1700 g) was
baits and hook sizes are given in Table 7. lowest. In contrast, although yield in number of fish

CPUEN and CPUEb values as a factor of hook \f\?;sgg; %STOOI( size 5/0 was lowest, yield in biomass
size (3/0, 4/0 and 5/0) are given in Table 8. Although ghest.
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Table 6. Seasonal catch composition of longlines baited with flathead grey mullet

Caught species
Seasons Seabass Total
Spring 24 24
Summer 42 42
Total 66 66

Table 7. Size characteristics (the mean, maximum and minimum weight and length) for seabass caught with

different hooks and baits

Live Bait Hook No Max. L. Min. L. Mean L. Max.W. Min. W. Mean W.
(cm) (cm) (cm) (¢)) (¢)) )
3/0 56.0 29 39.8 2230 260 770.5
Blotched 400 51.0 30 405 1867 270.4 837.2
picarel
5/0 58.4 31 45.0 3700 320 1181
3/0 56.7 30 39.9 3700.9 260 705.1
Mediterranean
sand eel 4/0 49.3 29 35.1 1693 270.4 473.2
5/0 58.0 31 40.5 3700 290 823.7
3/0 51.0 32 40.4 1867 330 868.1
Flathead grey 400 53.9 29 40.6 1702.2 270.4 800.0
mullet
5/0 52.1 32 42.0 1801 360 933.1
Table 8. CPUEN and CPUED values calculated for 3/0, 4/0, 5/0 hooks
Hook Size N TotaIkCatch CPUEn CPUEb
(kg) (N) ©
3/0 149 117.1 0.007 5.48
4/0 91 64.9 0.0043 3.04
5/0 74 78 0.0035 3.65
Discussion

In the present study, 263 seabass (corresponding
to 83.7% of total catch) were caught out of a total of
314 fish caught by longline fishing using live baits.
The non-target fish included, 42 (13.3%) European
congers, 7 (2.2%) stingrays and 2 (0.6%) turbots.
Earlier studies on longline fishing reported yields
ranging from 294-1360 fish using different number
and size hooks, different locations and non-living
baits and therefore, no comparisons with respect to
yield could be made (Gonener and Samsun, 1996;
Dokumaci, 1999; Akamca, 2004; Oztekin, 2012). In
the present study, fewer fish species were caught by

longline fishing compared to those reported by
others. This may be explained by the shallower
operational depths (40-150 cm) of longlines in this
study. Catch rates of non-target species were also
relatively lower in this study and may be a factor of
longline design, fishing time and bait type. Lower
catch rate of non-target species is desired as
selectivity is an important factor that mitigates
fishing based mortality.

It is known that catch rate decreases as hook size
increases. (Bjordal, 1981; Santos et al.,1995; Oztekin
et al., 2018; Oztekin et al.,, 2020). Hook size was
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positively correlated with the mouth width and fish
length (Oztekin et al., 2014). Similarly, in this study,
catch rate was highest with hook size 3/0 and was
lowest with hook size 5/0. In addition, the catch rate
of the target species, hence selectivity, increased with
respect to the hook size. In contrast, total catch rate
decreased with increasing hook size. However, catch
rates of large-sized fish were higher with larger
hooks. These results indicate the importance of hook
selection in longline fishing. In addition to proper
selection of hook size, selection of bait is critical for
the success of longline fishing (Ferno and Olsen,
1994). Feeding habits and mouth size of the target
species should also be taken into consideration when
selecting baits in longline fishing (Balasubramanian,
1995). Although no direct comparisons could be
made between live baits and non-living baits, the use
of live baits in seabass fishing may reduce catch rates
of non-target fish due to predatory feeding habits of
seabass. However, the use of live baits in longline
fishing  presents operational difficulties and
availability problems which may explain their limited
use in longline fishing in this region.

The longline characteristics used in the present
study, such as the main body line thickness, snood
length and thickness can be recommended for seabass
fishing. The catch rate of blotched picarel was
highest compared to those of other bait types.
Considering its availability in the region, live
blotched picarel is highly recommended for seabass
fishing using longlines.
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Abstract: In this study, Pb, Cu, Zn, Cd and Fe levels in the gonads of Paracentrotus lividus and Arbacia lixula
collected from the coasts of Gokgeada were determined seasonally between 2014-2015. Trace element
concentrations of P. lividus from highest to lowest ranked as Zn> Fe> Cu>Pb>Cd. Trace element concentrations
of A. lixula gonads from highest to lowest ranked as Fe> Zn>Cu>Pb> Cd. Trace element concentrations were
statisticaly different between species and between stations and seasons. For comparison purposes in
biomonitoring studies only trace element concentrations in identical tissues of sea urchins should be used.
Among body tissues, gonads are recommended to be considered as biomonitor tissues, except during
reproductive periods.

Keywords: Purple Sea Urchin, Black Sea Urchin, Trace Elements, Gonad, Gokgeada

Gokceada Kiyillarinda (Kuzey Ege Denizi) Paracentrotus lividus ve Arbacia
lixula Gonadlarinda Metal Konsantrasyonlari

Ozet: Bu calismada, Gokceada kiyilarindaki Paracentrotus lividus ve Arbacia lixula gonadlarinda 2014-2015
yillarinda mevsimsel olarak Pb, Cu, Zn, Cd ve Fe diizeyleri arastirilmigtir. P. lividus’un en yiiksek iz element
konsantrasyonlar1 arasindaki siralama Zn> Fe> Cu> Pb> Cd seklindedir. A. lixula gonadlarindaki iz element
konsantrasyonu siralamasi ise Fe> Zn>Cu>Pb> Cd olarak belirlenmistir. Yapilan tek yonlii varyans analizlerine
gore iz element konsantrasyonlarindaki farkliliklar, tiirlere, istasyonlara gore degisim gdstermektedir. Ayni
durum mevsimler arasindaki iz element konsantrasyonlarindaki farkliliklar igin de gegerlidir. Deniz
kestanelerinde kirlilik izlenme ¢alismalar1 icin sadece ayni dokular arasinda iz element konsantrasyonlarimi
karsilastirmaya 6zen gosterilmelidir. Viicut dokular arasinda, iireme donemleri diginda gonadlar, biyomonitor
dokular olarak degerlendirilmek tizere onerilmektedir.

Anahtar Kelimeler: Mor Deniz Kestanesi, Siyah Deniz Kestanesi, iz Elementler, Gonad, Gékceaada

Giris

Deniz {iriinleri, enerji ve protein kaynagi olarak
insanlarin ihtiyag duydugu tiim temel amino asitleri,
mineralleri ve eser elementleri icermelerinin yani sira
uzun zincirli ¢oklu doymamig yag asitlerini
bakimindan iyi bir kaynak olmalar1 nedeniyle yiiksek
kaliteli ve saglikli bir besin kaynagi olarak kabul
edilmektedir (Reuver ve Barbosa, 2017a, Reuver vd.,
2017b). Deniz iriinleri arasinda yer alan deniz

kestaneleri, balik, fok ve balina gibi canlilarin
besinini olusturmalarinin yaninda insan gidasi olarak
da tiketilmektedir (Ahn vd, 2009). Farkh
organoleptik ozellikleri nedeniyle yliksek
gastronomik degeri olan ve genellikle pismemis,
tuzlanmig, salamura edilmis veya farkli sekillerde
islenerek tiiketilen deniz kestaneleri giiniimiizde
diinya capmnda oldukga degerli bir besin haline

71



Metal Concentrations of Paracentrotus lividus and Arbacia lixula Gonads from Gokceada Island (North Aegean Sea, Turkey)

gelmistir (McBride vd., 2004). Deniz kestanesi
gonadlar ¢ok tercih edilmesi nedeniyle ticari degeri
de yiiksektir. Deniz kestaneleri birgok Avrupa
iilkesinde, Kuzey ve Giiney Amerika ve Asya'da,
ozellikle de diinya tiiketiminin %80'inden fazlasini
olusturan Japonya'da ticari olarak kullanilmaktadir
(Sun ve Chiang, 2015). Ulkemiz siirlarinda Akdeniz
ve Ege sahilleri boyunca sik¢a Paracentrotus lividus
ve Arbacia lixula tiirlerine rastlanilmasina karsin P.
lividus iilkemizde gida olarak en ¢ok tercih edilen
tiirdiir (Tuncer vd., 2016).

Deniz kestaneleri, sicaklik, gida ve dalga etkisi
gibi cevresel kosullara ¢ok cesitli adaptif tepkiler
gosterir (Bayed vd., 2005). Kisitli deniz alanlarinda
ekolojik  aligkanliklari  ve ¢esitli  kirleticilere
duyarliligi nedeniyle deniz kestaneleri kirliligin
uygun bir biyolojik—biyokimyasal gostergesi olarak
kabul edilmektedir (Angioni vd., 2012; Soualili vd.,
2008). Ozellikle, P. lividus, kirleticilerin embriyonik
ve larva gelisimi tizerindeki etkilerini degerlendirmek
icin izleme ve risk degerlendirme programlarindaki
toksisite deneylerinde siklikla kullanilmigtir (Soualili
vd, 2008; Cakal Arslan ve Parlak, 2008). Sucul
ekosistemlerdeki en dnemli kirliliklerden biri olan iz
element kirliligi, yiiksek konsantrasyonlardaki
toksisiteleri, canli dokularda birikmeleri, g¢evredeki
kaliciliklar1 ve besin zincirinde iist basamaklara

taginmalariyla  insanlar  i¢in  tehdit  unsuru
olmaktadirlar (Egemen, 2000). Metaller sucul
ortamlara dogal wve insan kaynakli yollara
girmektedir. Kirleticilere maruz kalma, sudaki

organizmalarin sagligin1 tehdit eden ve ekosistemi
etkileyen zararli etkilere neden olur (Antwi ve Reddy,
2015; Abdel-Shafy ve Mansour, 2016; Torres ve
Cunha, 2016). Toksik maddelerin besin zinciri
boyunca gegerek bir trofik seviyeden digerine
biyolojik olarak biiyliyebildigine dair kanitlar Sukhn,
(2013) tarafindan bildirilmistir. Cesitli kirleticilerin
su ortamindan baliklara ve diger suda yasayan
organizmalara su veya besin yoluyla kendi
dokularinda  birikerek  aktarildigr  ise  farkli
caligmalarla kanitlanmistir (Gray, 2002; Mizukawa
ve Takada, 2009). Bu nedenle iilkemizde pek ¢ok
aragtirmact  besin  zincirinin  farkli  trofik
seviyelerindeki organizmalarda (Tas vd. 2009; Tas
vd. 2011; Tas vd. 2018; Tas ve Sunlu 2019) agir
metallerin birikim diizeylerini belirlemek amaciyla
caligmalar yapmustir.

Deniz iiriinleri, saglikli ve dengeli besin kaynagi
olarak, oOzellikle viicutta sentezlenemeyen ve
disaridan alinmasi zorunlu olan amino asitleri ve yag
asitlerini bol miktarda igermeleri nedeniyle insan
saghgi i¢in biiyiikk onem tasir. Bu nedenle sucul
ortamlarda artan toksik metal kirliliginin sucul
canlilarda ne derecede birikim gosterdiginin
arastirilmasi insan sagligi agisindan Onemli bir
konudur (Kése wvd., 2015). Ancak deniz
kestanelerinin iireme organlarinda biriken
kirleticilerin seviyeleri hakkindaki bilgi siirlidir ve

bu tlirdeki kirleticilerin maksimum siirlarma iligkin
mevzuatin yoklugu, kontamine iriinlerin tiiketilmesi
durumunda insan sagligi i¢in potansiyel bir risk
olusturmaktadir. Bu nedenle, tiiketilecek deniz
kestanelerinin kalitesini ve giivenligini
degerlendirmek oOnemlidir. Diinya ¢apinda deniz
kestaneleri igin artan ilgi ve talep goz Oniine
alindiginda, bu c¢alismada ilk kez Gokgeada
kiyilarinda birlikte gozlenen deniz kestaneleri A.
lixula ve P. lividus'un iireme organlarinda Pb, Cd,
Cu, Fe ve Zn iz elementlerinin mevsimsel olarak
degisimlerinin belirlenmesi amaclanmigtir.

Materyal ve Yontem
Ornekleme metodu

Canakkale Gokgeada’da iki Echinodermata tiirii
olan Paracentrarus lividus (Lamarck, 1816) ve
Arbacia lixula (Linnaeus, 1758)’da Zn, Pb, Cd, Fe,
Cu kirliligi tespiti i¢in insan ve denizcilik
aktivitelerinden uzak Gokceada Kiyilarinda Yildiz
Koy 40°14' 05,2"K; 25° 54' 14,3"D), Mavi Koy (40°
13" 04,2"K; 25°56'20.68"D), Laz Koyu (40° 06'
00,0"K; 25° 47' 02,4"D) ve Gizli Liman (40° 07'
28,8"K; 25° 40' 22,5"D) olmak iizere toplam dort
istasyondan 2014 — 2015 yillar1 arasinda mevsimsel
olarak orneklenmistir (Sekil 1). Her istasyondan 0-
4m derinlikten 20 adet ergin birey serbest dalis
teknigiyle eldiven ve file yardimiyla toplanmistir.

o] Y|Id|z‘K°Y ‘Mav\ Koy

s
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p & T .
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Sekil 1. Ornekleme istasyonlari
Orneklerin hazirlanmasi ve analizi

Caplart olgiilen ve agirliklart alinan orneklerin
iireme organlar1 (gonad) ayrilmigtir. Analizlerde disi
ve erkek Direylerden temin edilen gonadlar
kullanilmistir. Daha sonra 105 dereceye ayarlanmis
etiivde 12 saat, kurutulmus ve tartilmigstir. Ornekler
HNO3:HCIOs (5:1) (Merck) ilave edilerek geri
sogutucu altinda 24 saat 60 °C’de renkleme bitinceye
kadar bekletilmistir. Demineralizasyon isleminin
ardindan Whatman GF/C filtreden siiziilen &rnekler
50 ml’ye distile su ile tamamlanarak, 6l¢iime hazir
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hale getirilmistir (Arnoux vd., 1981) Ornekler
Canakkale Onsekiz Mart Universitesi Bilim
Teknoloji Uygulama ve Arastirma Merkezinde ICP-
AES (Varian Liberty AX Sequential ICP-AES) cihaz1
kullanilarak belirlenmistir (NMKL,2007). Her iki
deniz kestanesinin dort farkli istasyonda mevsimsel
olarak tireme organlarindaki Kursun (Pb), Bakir (Cu),
Kadmiyum (Cd), Demir (Fe) ve Cinko (Zn)
iceriklerine bakilmistir. Kalibrasyon standartlari, Fe
%2 HNOs3 iginde 1000 + 3 pg /ml Kat.no: #100026-1,
Zn %2 HNOg3 icinde 1000 += 3 pg /ml kat. no: #
#100068-1, Pb: %2 HNO3 i¢inde 1000 + 3 pg /ml kat.
no: 100028-1, Cu: %2 HNOs iginde 1000 + 3 pg /ml
kat. no: 100014-1, Cd %2 HNOs iginde 1000 + 3 pg
/ml kat. no: 10008-1 (High Purity Standarts).

istatistik analizler

Veriler tek yonlil varyans analizi (ANOVA) ve iki
yonlii varyans analizi (MANOVA) ile analiz edilmis
olup, p<0.05 oldugunda farklar anlamli kabul
edilmistir. Varyans analizlerinden once tiim veriler,
Ozdamar (1997)’a goére varyans homojenligi
(Levene'nin esit varyanslar icin testi) ve normal

dagilim  (Anderson-Darling  testi)
incelenmistir.

acisindan

Bulgular ve Tartisma

P. lividus’un gonad orneklerindeki iz element
analiz sonuglari Tablo 1’de Ozetlenmistir. Pb
konsantrasyonu  0,84+0,01 pg/g olarak Gizli
Liman’da saptanmistir. Cu konsantrasyonu en yiiksek
Kis 2014’te Yildiz Koy’ da 1,25+0,02 pg/g olarak
belirlenmigtir. Cd konsantrasyonu en yiiksek
Sonbahar 2014’te Gizli Liman’da 0,314+0,01 pg/g
olarak bulunmustur. Fe konsantrasyonu en yiiksek
Yaz 2015’te Gizli Liman’da 11,17+0,17pug/g olarak
Olciilmiistiir. Zn konsantrasyonu en yiiksek Sonbahar
2014’te Gizli Liman’da 26,87+1,00 pg/g olarak
saptanmigtir. P. lividus'un en yiiksek metal
konsantrasyonlar1 arasindaki siralama Zn> Fe> Cu>
Pb> Cd seklindedir. Her metalin mevsimler ve
istasyonlar arasinda istatistiksel ydnden Onemli
farkliliklarin oldugu saptanmistir (p<0,05).

Tablo 1. P. lividus gonadlarindaki metal konsantrasyonlari (ug/g kuru ag.)

Element Periyot Yildiz Koy Mavi Koy Laz Koyu Gizli Liman
Sonbahar -* 0,16+0,01¢¢ 0.26+0,01°8 0,84+0,0124
Pb Kis 0,73+0,02%4 0,45+0,0238¢ 0,47+0,0128 0,4+0,02°¢
Ilkbahar 0,33+0,02°8 0,21+0,01°¢ 0,46+0,02° 0,32+0,02¢8
Yaz 0,24+0,02¢¢ 0,43+0,0228 0,51£0,024 0,44+0,01°8
Sonbahar -* 0,26+0,02°8 0,17+0,01¢¢ 0,98+0,0424
Cu Kis 1,25+0,02%4 0,56+0,043¢ 0,70+0,0228 0,70+0,04°8
Ilkbahar 0,52+0,04°A 0,440,048 0,53+0,04°A 0,45+0,0248
Yaz 0,35+0,03¢C 0,41+0,038 0,56+0,030A 0,58+0,03¢A
Sonbahar -* 0,01+0,01°8 0,07+0,01°8 0,31+0,0124
Cd Kis 0,11+0,032A 0,07+0,05%A 0,10+0,012A 0,10+0,01°4
Ilkbahar 0,05+0,01°A 0,04+0,03% 0,06+0,01° 0,05+0,01¢A
Yaz 0,05+0,01°A 0,08+0,03% 0,05+0,01°A 0,06+0,01¢A
Fe Sonbahar -* 0,07+0,01°¢ 0,11£0,01°8 0,16+0,01°4
Kis 0,15+0,05%* 0,03+0,01°8 0,06+0,01°8 0,05+0,01°8
Ilkbahar 0,05+0,01¢A 0,06+0,01°A 0,04+0,01°~ 0,01+0,00°A
Yaz 0,42+0,0220 1,95+0,10%C 4,79+0,50% 11,170,172
Zn Sonbahar - 21,30+0,20%8 64,22+1,00% -*
Kis 18,08+1,002° 14,02+0,50°C 47,17+1,0004 30,04+0,50%8
[lkbahar 26,87+1,00°A 6,23+0,22°C 7,89+0,408 6,73+0,5098¢
Yaz 11,65+1,00°¢ 0,29+0,049 30,83+1,00%4 15,17+1,00¢8

-* Bu mevsimlerde gonadli 6rnege rastlanilmamistir. Ayni stitunda gosterilen kiiglik harfler, her element icin
mevsimler arasinda istatistiksel olarak p<0,05 diizeyinde fark oldugunu gosterirken biiylik harfler istasyonlar
arasinda p<0,005 diizeyinde fark oldugunu gdstermektedir.
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A. lixula gonad 6rneklerindeki iz element analiz
sonuglaria gore Pb konsantrasyonu en yiiksek Kig
2014’te Gizli Liman’da 2,07+0,03 pg/g olarak
bulunmustur. Cu konsantrasyonu en yiliksek Yaz
2015’te Gizli Liman’da 2,57+0,04 pg/g olarak
saptanmistir. Cd konsantrasyonu en yiliksek Kis
2014’te Laz Koyu’nda 1,30+0,05 pg/g olarak
belirlenmistir. Fe konsantrasyonu en yiiksek Yaz

2015’te Gizli Liman’da 299,45+30,55 pg/g oldugu
goriilmiistiir. Zn konsantrasyonu en yiliksek Sonbahar
2014’te Laz Koyu’nda 64,22+1,00 pg/g olarak
hesaplanmistir (Tablo 2). A. lixula gonadlarindaki
metal konsantrasyonu siralamasi Fe> Zn>Cu>Pb> Cd
olarak Ol¢lilmiigtiir. Mevsimler ve istasyonlar
arasinda metal konsantrasyonlari yoniinden onemli
farkliliklarin oldugu saptanmistir (p<0,05).

Tablo 2. A. lixula gonadlarindaki metal konsantrasyonlar1 (ug/g kuru ag.)

Element Periyot Yildiz Koy Mavi Koy Laz Koyu Gizli Liman
Sonbahar -* 0,52+0,02% 0,49+0,020A -*

Pb Kis 0,48+0,02°C 0,33+0,02°0 1,840,028 2,07+0,03%A
Ilkbahar 0,43+0,17°8 0,51+0,01%4 0,31+0,034¢ 0,41+0,03¢8
Yaz 1,21+0,0328 0,48+0,02%¢ 0,37+0,02¢P 1,45+0,0204
Sonbahar -* 0,59+0,02°A 0,37+0,0298 -*

Cu Kis 0,50+0,05°P 0,66+0,014¢ 1,30+0,03%4 1,00+0,04°8
flkbahar 0,71+0,012¢ 0,87+0,02%8 0,49+0,01cD 1,12+0,03%4
Yaz 0,70+0,0328 0,71+0,02%8 0,68+0,01bB 2,57+0,042A
Sonbahar -* 0,89+0,04%A 0,17+0,02°8 -*

Cd Kis 0,20+0,05°P 0,46+0,02°C 1,30+0,05% 0,87+0,0328
Ilkbahar 0,28+0,03°C 0,37+0,038 0,08+0,01¢° 0,77+0,02°A
Yaz 0,76+0,02% 0,20+0,05°8 0,200,028 0,71+0,030A

Fe Sonbahar -* 0,04+0,01°8 0,12+0,02°A -*
Kis 0,09+0,01°¢ 0,04+0,01°P 0,18+0,02°A 0,13+0,01°8
Ilkbahar 0,07+0,01%8 0,06+0,01%8 0,22+0,02°4 0,25+0,03%4
Yaz 25,47+0,40% 15,8+1,00%8 5,67+0,3%8 299,45+30,55%

Zn Sonbahar -* 21,30+0,2028 64,22+1,00% -*
Kis 18,08+1,00%° 14,02+0,50°¢ 47,171,004 30,040,502
Ilkbahar 4,26+0,10°C 19,18+1,00°8 23,55+1,00%A 24,96+1,530A
Yaz 9,79+0,20°8 10,05+1,0098 9,11+0,119% 31,38+1,00%

-* Bu mevsimlerde gonadli 6rnege rastlanilmamigtir. Ayni siitunda gdsterilen kiigiik harfler, her element i¢in
mevsimler arasinda istatistiksel olarak p<0,05 diizeyinde fark oldugunu gosterirken biiylik harfler istasyonlar

arasinda p<0,005 diizeyinde fark oldugunu gostermektedir.

Metal konsantrasyonlarindaki farkliliklar tiirlere,
istasyonlara gore degisim gostermektedir. Ayni
durum mevsimler arasinda metal
konsantrasyonlarindaki farkliliklar i¢in de gegerlidir.
Bu nedenle, yilin ayni doneminde toplanan deniz
kestanelerinden sadece ayni dokular arasindaki metal
konsantrasyonlarini karsilagtirmaya 0zen
gosterilmelidir (Warnau vd, 1998). Her iki tiirde her
bir metal i¢cin mevsimler ve istasyonlar arasindaki
etkilesimi belirlemek i¢in iki yonli varyans analizi
(Two way ANOVA) yapilmis olup, sonuglar1 Tablo 3
ve 4’te gosterilmistir. Sonuglara gére hem A. lixula
hem de P. lividus’ta olgiilen her bir metalin
mevsimler ve istasyonlar arasinda istatistiksel yonden
anlaml bir etkilesim oldugu belirlenmistir (p<0,05;
Tablo 3 ve 4).

Diinya genelinde deniz kestanesi gonadlarinin
metal igeriklerinin izlenmesine yonelik oldukc¢a az
sayida caligma vardir (Tablo 5). Bu calismalarin
tamami1 Akdeniz havzasinda dagilim gosteren P.
lividus tiirii izerine yapilmistir. Akdeniz kiyisi
boyunca birlikte gozlenen ve gonadlart P. lividus gibi
ticari degere sahip olmayan A. lixula tirii igin iz
element igerikleri ilk defa bu ¢alismada
belirlenmistir. Elde edilen bulgular énceki ¢aligsmalar
ile karsilagtirildiginda A.Jixula nin Fe igeriginin diger
caligmalardan daha yiiksek oldugu belirlenmistir.
Ayni istasyonlardaki tirler  arasi veriler
kiyaslandiginda ise Zn degeri harig, A. lixula’da
metal konsantrasyonlariin fazla oldugu
goziikmektedir.
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Tablo 3. iki Yénlii Anova: P. lividus gonadlarinin mevsim ve istasyon arasindaki farkliliklari

Element Kaynak DF MS F p

Pb Mevsim 3 0,098 312,56 0,000
Istasyon 3 0,094 298,78 0,000
Mevsim X 1stasy0n 9 0,148 472,01 0,000
Residuals 32 0,001

Cu Mevsim 3 0,443 787,96 0,000
Istasyon 3 0,144 256,04 0,000
Mevsim X Istasyon 9 0,247 438,83 0,000
Residuals 32 0,0001

Cd Mevsim 3 0,001 26,22 0,000
Istasyon 3 0,014 37,78 0,000
Mevsim X 1stasy0n 9 0,014 38,36 0,000
Residuals 32 0,0003

Fe Mevsim 3 61,136 3312,20 0,000
Istasyon 3 17,143 928,77 0,000
Mevsim X 1stasy0n 9 16,858 913,33 0,000
Residuals 32 0,019

Zn Mevsim 3 12388,6 5590,22 0,000
Istasyon 3 7998,3 3609,14 0,000
Mevsim X Istasyon 9 9629,6 4345,25 0,000
Residuals 32 2,2

Tablo 4. iki Yonlii Anova: A. lixula gonadlarinin mevsim ve istasyon arasindaki farkliliklar:

Element Kaynak DF MS F p

Pb Mevsim 3 2,103 5257,30 0,000
Istasyon 3 0,669 1673,05 0,000
Mevsim X Istasyon 9 0,955 2386,63 0,000
Residuals 32 0.139

Cu Mevsim 3 1,787 3041,14 0,000
1stasy0n 3 1,020 1736,37 0,000
Mevsim X Istasyon 9 0,830 1396,40 0,000
Residuals 32 0,001

Cd Mevsim 3 0,426 460,14 0,000
Istasyon 3 0,158 170,84 0,000
Mevsim X 1stasy0n 9 0,539 583,04 0,000
Residuals 32 0,001

Fe Mevsim 3 18330,1 313,85 0,000
Istasyon 3 11819,8 202,38 0,000
Mevsim X Istasyon 9 11808,9 202,20 0,000
Residuals 32 58,4

Zn Mevsim 3 329,99 531,41 0,000
Istasyon 3 1665,87 2682,71 0,000
Mevsim X Istasyon 9 791,95 1275,36 0,000

Residuals 32 0,62
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Tablo 5. Diinyanin farkli bolgelerinden P. lividus gonadlarinda iz element konsantrasyonlari (mg/kg DW.)

Calisma Tiir Zn Pb Cu Cd Fe Kaynak

Alam

Cezayir P. lividus 385,5 6,14 2,84 0,14 73,80 Soualili vd. 2008
Cezayir P. lividus 538,2 15 2,49 0,12 113 Soualili vd.,2008
Cezayir P. lividus 366,9 0,68 3,42 0,14* 711 Soualili vd. 2008
Fransa P. lividus 124,2 25 0,15 3,47 51 Warnau vd. 1998
Italya P. lividus 140,0 3,02 0,41 3,41 90 Warnau vd. 1998
Adriyatik Denizi P. lividus 157,1 0,86 0,24 5,19 18,37 Storelli vd. 2001
Gokgeada P. lividus 240,61 0,73 0,98 0,31 11,17 Bu ¢alisma
Gokgeada A lixula 64,22 2.07 2.57 1,3 299,45  Bugalisma

Deniz kestanesi gibi bentik organizmalar tiire ve
cevresel sartlara maruz kaldig kirleticinin miktarina,
stiresine gore iz elementleri farkli oranlarda
dokularinda biriktirirler (Lall, 2002; Bielmyer vd.,
2012). Soualili vd. (2008) tarafindan Cezayir
kiyilarinda yapilan ¢aligmadaki Zn degerinin bizim
calismamizdan 2 kat fazla oldugu belirlenmistir. Bu
calismada, her iki tiir i¢in elde edilen Pb degerleri
Fransa, Cezayir ve Italya- Ischia adasindan daha
disiik degerde oldugu goriilmiistiir. Her iki tiiriin
gonadlarindaki Cu seviyeleri Cezayir kiyilarindan
biraz diisiik, Fransa ve Italya’dan ise yiiksek oldugu
belirlenmistir. Cd degerleri her iki tiir i¢in Fransa,
Ischia adas1 ve Adriyatik Denizinden diisiiktiir. Fe
icerigi A. lixula tiirinde tiim istasyonlardan yiiksek
bulunmasina karsimn, ¢alismamizda P. lividus
gonadlarindaki Fe igerigi diger istasyonlardan diisiik
bulunmustur. Soualili vd. (2008), Cezayir kiyilarinda
disi gonadlarin erkek gonadlardan daha diisiik Fe
seviyelerine sahip oldugunu gozlemledi. Bu nedenle,

farkliliklar, cinsiyet ihtiyaglarina gore
biyoyararlanimlarinin farkli oldugunu
diigiindiirmektedir.

Sonug¢

Bu c¢aligmada, Gokgeada’da birlikte dagilim
gosteren P. lividus ve A. lixula gonadlarindaki Pb,
Cu, Cd, Fe, Zn elementlerinin mevsimsel olarak
izlenmesi yapilmistir. Saroz Korfezi icerisinde yer
alan Gokcgeada, korfeze baglanan nehirlerin getirdigi
besin tuzlari nedeniyle biyolojik cesitliligin zengin
oldugu bir alandir. Hem korfeze dokiilen besin tuzlar
hem de ada etrafindaki farkli akinti sistemleri
nedeniyle biyolojik ¢esitlilik ¢ok yiiksektir. Deniz
kestaneleri  sucul ekosistemlerde makroalglerle
beslenen ve besin icerikleri nedeniyle ticari olarak
avlanan bentik canlilardir. Ayrica, denizel kirliligin
izlenmesinde biyomonitdr tiir olarak kullanilirlar.
Sanayi gelisiminin olmadig1 Gokgeada’da bu tiirlerin
kirlilik indikatorii olarak izlenmesine yonelik
oncesinde bir c¢alisma bulunmamaktadir. Denizel

ekosistemlerdeki en dnemli kirliliklerden biri toksik
elementlerin kirliligidir ve diisiik konsantrasyonlarda
toksisiteleri, ¢evrede kalici olmalari, canli dokularda
birikmeleri ve besin zincirinde {ist basamaklara
tasinmalariyla insanlar icin tehdit unsurudur. Insan
gidast olarak tiiketilen deniz kestanelerinde kirlilik
izlenme ¢aligmalari igin sadece aymi dokular
arasindaki metal konsantrasyonlarini karsilastirmaya
6zen gosterilmelidir. Viicut dokulari arasinda
gonadlar, biyomonitor dokular olarak onerilmektedir
(gonadlar en yiiksek metal konsantrasyonlarini
gostermigtir). Gokceada’da Zn ve Fe gibi
elementlerin  yiiksek olmasi, o6rnekleme yapilan
istasyonlarin yer aldigi ve akmtinin olmadigi i¢

koyun ozelliklerinden kaynaklandigt
diisiiniilmektedir. Farkli bolgelerin 6zellikleri, toksik
elementler igin  yerel Olgekte  biyomonitor

kirleticilerin Onemini kanitlar. Genel olarak, bu
calismanin O6rnekleme alanlar1 deniz Kestanelerinin
stirdiiriilebilir kullanimi i¢in uygun ekosistemler gibi
goriinmektedir. Belirli araliklarla adanin maruz
kaldig1 kirleticiler siirekli takip edilerek, deniz
kestanelerine  yonelik bu tarz  ¢alismalarin
onlimiizdeki donemlerde de yapilmasi
Onerilmektedir.
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Abstract: A young individual of Isurus oxyrinchus was caught by a commercial longline off Dana Island
(Mersin Bay, northeastern Mediterranean Sea) at a depth of 72 m on May 18" 2020. Morphometric
measurements of the specimen were recorded and its photographs were taken. The examined specimen is now
being preserved in the Museum of Systematics at Faculty of Fisheries of Mersin University, under the reference
number MEUFC-20-11-132. This occurrence of a young female specimen reported in this study is adding a new
location (Mersin Bay) from the Mediterranean's Turkish waters.

Keywords: Isurus oxyrinchus, Lamnidae, Mersin Coast, Dana Island, Turkey

Turkiye'nin Kuzeydogu Akdeniz Kiyllarindan Kisa Yiizgecli Kopek Bahgi
Mako, Isurus oxyrinchus Rafinesque, 1810 (Chondrichthyes: Lamnidae)'un
Son Bulunurlugu

Ozet: Isurus oxyrinchus'un geng bir bireyi, 18 Mayis 2020 tarihinde Dana Adas1 aciklarinda (Mersin Korfezi,
Kuzeydogu Akdeniz) 72 m derinlikte ticari balikgilik sirasinda pareketa ile yakalanmistir. Ornegin morfometrik
dlciimleri kaydedildi ve fotograflari gekildi. Incelenen 6rnek su anda Mersin Universitesi Su Uriinleri Fakiiltesi
Sistematik Miizesinde MEUFC-20-11-132 &rnek numarasiyla muhafaza edilmektedir. I. oxyrinchus'un Dogu
Akdeniz ve Tiirkiye sularinda nadir goriildiigii asikardir. Bu caligmada bildirilen gen¢ bir disi bireyin bu
bdlgedeki varlig1 Tiirkiye’nin Akdeniz sularina yeni bir lokalite (Mersin Korfezi) eklemektir.

Anahtar Kelimeler: Isurus oxyrinchus, Lamnidae, Mersin Sahili, Dana Adas:, Tiirkiye

Introduction

The shortfin mako shark, Isurus oxyrinchus
Rafinesque, 1810, is a member of the Lamnidae
family. The shortfin mako is a solitary and
cosmopolitan species (Last & Stevens, 1994), and it
is distributed worldwide in temperate and tropical
waters (Ebert, Fowler, & Compagno, 2013). In the

eastern Atlantic, it is known from Norway to South
Africa, including the Mediterranean (Compagno et
al., 1989). It is also known from the western Atlantic,
the Pacific, and the Indian Oceans (Compagno,
1984).

The shortfin mako shark has occasionally been
recorded from all Turkish waters (Geldiay, 1969;
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Bilecenoglu, Taskavak, Mater, & Kaya, 2002; Akyol
& Ceyhan, 2012; Akyol, Aydin, & Kara, 2013;
Kabasakal, 2015; Kabasakal & Bilecenoglu, 2020)
except the Black Sea (Bilecenoglu, Kaya, Cihangir,
& Cigek, 2014). Historically, 70 years ago, existence
of shortfin mako was documented from the Aegean
Sea (off Marmaris) by Kabasakal & De Maddelena
(2011). This species was reported from Urla Bay
(izmir), in the Aegean Sea (Akyol et al., 2010, 2011).
A few juvenile specimens were recorded from
Iskenderun Bay (Eastern Mediterranean) (Erguden,
Gurlek, & Turan, 2013) and Saros Bay (Kabasakal &
Kabasakal, 2013). More recently, this species was
reported from Edremit Bay, Northern Aegean Sea
coast of Turkey (Tuncer & Kabasakal, 2016) and also
from Izmir Bay, Gokova Bay, and Fethiye Bay
(Central and South Aegean Sea, Turkey) (Bengil,
Akalin, Tiiney Kizilkaya, & Bengil, 2019).

Recent investigations in the Mediterranean
suggest that the western (Bengil, Akalin, Tiiney
Kizilkaya, & Bengil, 2019) and eastern basin

33°00'E

(Erguden et al.,, 2013 and Kabasakal, 2015) is a
potential nursery area where bycatch of shortfin
mako shark from the tuna and swordfish fishery
consists almost exclusively of juvenile individuals
(Ceyhan & Akyol, 2014; IUCN, 2020).

The present study aims to provide new data on the
distribution of 1. oxyrinchus in the northeastern
Mediterranean Sea, based on a record of a specimen
caught off Dana Island (Mersin Bay).

Material and Methods

On May 18th, 2020, a female specimen of I.
oxyrinchus (100 cm, TL) was caught by a longline off
Dana Island in Mersin Bay, (36°09° 419" N, 33° 48’
040> E) from 72 m depth (Figure 1). All
measurements and diagnostic characteristics and
color were in agreement with literature (Compagno
1984; Compagno 2001. The specimen was preserved
in the Museum of the Systematics, Faculty of
Fisheries, Mersin University (No: MEUFC-20-11-
132), (Figure 2A, B).

38°0'0"N

- 38°0'0"N

37°0'0"N 4

36°0'0"N o

Mersin Bay

- 37°0'0"N

T 36°00°N

33°00'E 34°0'0"E

35°0'0"E 36°00"E

Figure 1. The capture locality (e) of Isurus oxyrinchus in the Mersin Bay (NE, Mediterranean)
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Figure 2. (A) Isurus oxyrinchus, 100 cm TL, young female, from Mersin Bay, Turkey; (B) ventral view of

mouth and teeth

Results

The examined specimen's main characteristics are
as follows: the body relatively slender; the snout is
distinctly conical with large dark eyes. The teeth are
long and blade-like without serrations or basal cusps.
The foremost teeth of the lower jaw are visible even
when the mouth is closed. The second dorsal fin and
anal fin are extremely small. The pectoral fins are
considerably shorter than the head. The tail is
crescent-shaped with almost equal upper and lower
lobes. A distinct caudal keel is present.

The coloration of the dorsal surface varies from
grey to vivid blue. The ventral surface is paler to
white. The morphometric measurements of |I.
oxyrinchus are summarized in Table 1. The specimen
was 100 cm in length (TL) and female. Previous
records of . oxyrinchus together with data on length,
weight, catch date, fishing method and catch
localities in the Aegean Sea and the Mediterranean
Sea, Turkey are given in Table 2.
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Table 1. Morphometric measurements of Isurus oxyrinchus captured in Mersin Bay of Turkey

Measurements cm
Total length (TL) 100.0
Standard length (SL) 83.5
Mouth length 8.0
Eye length 2.3
Eye height 2.2
Pre-branchial length 34.1
Pre-orbital length 12.3
Pre-dorsal fin 1 length (D1) 39.6
Pre-dorsal fin 2 length (D2) 72.5
Pre-pectoral fin length 44.3
Pre-anal fin length 70.2
Pre-caudal fin length 81.4

Discussion

The shortfin mako shark is pelagic oceanic
species but sometimes can inhabit areas close to
shore. It usually lives between 1-500 m in depth
(Quero, 1986; Golani, Ozturk, & Basusta, 2006;
Froese & Pauly, 2020). This species has a low
biological productivity with a triennial reproductive
cycle and late age at maturity. The total length (TL)
of 1. oxyrinchus is commonly around 200-270 cm and
the reported maximum total length is 445 cm and
weight is 505.8 kg (Cervigon et al., 1992; Weigmann,
2016; Froese & Pauly; 2020). However, Kabasakal &
De Maddelena (2011) reported a very large specimen,
which was caught off Marmaris in the late 1950s,
with an estimated TL of 585 cm. The specimen was
claimed to be the most massive shortfin mako shark
ever recorded worldwide.

The young specimens are usually reported
between 68 -70 cm in length. Both male and female
shortfin mako sharks reach sexual maturity at the age
of 4-6 years. Adults are epipelagic in oceanic or
coastal waters. They feed on bony fishes (mackerels,
tunas, bonitos, anchovies, herrings, grunts, lancet
fishes, cod, ling, whiting, Australian Salmon,
yellowtails, sea basses, porgies, and swordfish), other
sharks, cephalopods, turtles, billfish, and small
cetaceans (Compagno, Ebert & Smale, 1989; Last &
Stevens, 1994).

The shortfin mako shark is reputed for its speed
and power in chasing prey. This species is potentially

dangerous to humans and can attack swimmers and
boats (Compagno, 2001). However, the shortfin
mako shark is an essential target species for its flesh,
fins and liver oil. According to De Maddalena &
Baensch (2005), the shortfin mako shark is present in
the entire Mediterranean. This species is usually
caught as bycatch in fisheries using longlines and
driftnets that target tuna and swordfish (Megalofonou
et al., 2005; Cailliet et al., 2009). Besides, it is also
captured in gillnets, trammel nets, and sometimes
trawls, particularly in coastal areas with narrow
continental shelves (Camhi, Pikitch, & Babcock,
2008; Martinez-Ortiz, Aires-da-Silva, Lennert-Cody,
& Maunder, 2015). According to IUCN (2020), the
North and South Atlantic and Mediterraenan
populations of shortfin mako is in decline. However,
the south Pacific population appears to be increasing
but with fluctuating catch rates. The weighted global
population trend estimateda median decline of
46.6%, with the highest probability of 50-79%
reduction for 72-75 years. Cavanagh & Gibson
(2007) classified the shortfin mako as "Critically
Endangered” in the Mediterranean. The shortfin
mako shark is considered as Endangered (EN) in the
Global Red List Categories and Criteria, (Rigby et
al., 2019). and it is listed on Annex | of UNCLOS,
Annex | of the CMS Migratory Shark Memorandum
of Understanding and Appendix Il: Migratory species
conserved through agreements of CMS (CMS, 2015).
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Table 2. Previous records of Isurus oxyrinchus from Turkish waters

. Length Weight Depth
Location Gear Date Reference
(cm) (k) (m)
off Marmaris, SE Fishing net 585.09 - - 1950s Kabasakal & De
Aegean Sea Maddelena (2011)
Izmir coast - - - - 1969 Geldiay (1969)
Saros Bay, SE Hook and 1236 & 14 - March 2012 Kabasakal &
Aegean Sea Line Kabasakal (2013)
Iskenderun Bay Purse seine 69.8 & 2.28 54 2010 Erguden et al.
Eastern (2013)
Mediterranean Sea
Fethiye, - 200 @ - - June 2000 Kabasakal (2015)
Mediterranean Sea
Gulf of Mersin Longline - Q - - 2000
Gulf of Mersin Drift net 25038 - - January 2011
Iskenderun Bay Purse seine 380 @ - - 2012
Gulf of Antalya Handline 100 & - - November 2013
Gulf of Antalya Stationary 120 @ - - April 2015
net
Foga, Aegean Sea Stationary 65.0 ¢ 4 - May 2015
net
Edremit Bay, Net set 747 3 2.75 20-25 April 2016 Tuncer & Kabasakal
Northern Aegean (2016)
Sea
Izmir Peninsula Purse seine 180.9 - - 1990s Kabasakal (2017a)
Central Aegean Sea
Kusadasi coast - - - - December 2016  Kabasakal (2017b)
Antalya Bay, Pelagic - Q8 - - 2000s
Mediterranean Sea longline
Izmir Bay (Kirdeniz, Gillnet 76.5 9 2.75 4 May 2015 Bengil et al. (2019)
Foga, Central
Aegean Sea)
Gokova Bay
(Akyaka, South Longline 9433 5.98 - February 2016
Aegean Sea)
Fethiye Bay, Aegean - - - - May 2017
Sea
off Dana island, Longline 100.29 - 72 May 2020 This study

Mersin Bay

Male: &, Female: @

Although 1. oxyrinchus has been reported in the

future conservation

efforts

and highlight the

western and central Mediterranean and the Aegean
Sea, the shortfin mako shark is reported for only the
third time off Turkey's northeastern Mediterranean
shores. This species is not targeted by commercial
fisheries, but they are caught incidentally as bycatch.
Data revealed that the present specimen (100 cm, TL)
is a young female of I. oxyrinchus. This record is
critical to identify and assess the status of possible
nursery areas for endangered elasmobranches to help

importance of shark conservation.

The occurrence of this young specimen of I.
oxyrinchus in the Mersin Bay (northeastern
Mediterranean) may suggest that this area is
potentially a breeding or nursery ground. Thus, we
propose that further studies are needed in this region
to monitor this species in the northeastern
Mediterranean. Monitoring studies should be
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considered as a high priority area for the conservation
of this species in the region.
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