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Abstract: In this study by determining the dangers using Check List method about critical operations, in Search
and Rescue purpose ships in our country, including; external firefighting, medical evacuations, response to
irregular migration, response to missing/adrift vessels and rescue men over board, the basic occupational safety
precautions have been found out. Common occupational safety precautions about critical operations are
predicted as; to use personal protective equipment by all personnel, to keep all hatches and companions closed to
avoid sinking or taking on water of SAR ships while operating, to use personal protective equipment like safety
ropes, non-skid soled shoes, life jackets because of working wet/slippery outer deck and both to make the
periodic maintenance and to keep working equipment like cranes, towing equipment, and life nets. In the study it
has been chosen L type matrix method to determine the risk assessment. As a result of the risk assessment
application about response to missing/adrift vessel operation, rope breakage danger is found as the highest risk
with 25 risk score and getting cold danger is found as the lowest risk with 3 risk score. Consequently, by doing
risk assessments in ships which include various dangerous occupation groups, precautions should determine. So
that while protecting the crew from dangers, it would contribute the efficiency.

Keywords: Search/Rescue, Critical Operations, Risk Assessment, L Matrix Method

Arama/Kurtarma Gemilerindeki Tahlisiye (Can Kurtarma) Faaliyetlerinde
L Tipi Matris Yontemi ile Risk Degerlendirmesi

Ozet: Bu calismada iilkemizde Arama Kurtarma (A/K) amactyla kullanilan gemilerdeki hassas faaliyetler
icerisindeki; harici yangin sondiirme, tibbi tahliye, diizensiz gd¢men olaylarina miidahale, kaybolan/siiriiklenen
tekneye miidahale ve denizden insan kurtarma faaliyetlerindeki tehlikeler g¢eklist yontemi ile belirlenerek
alinmasi gereken temel is giivenligi onlemleri ortaya ¢ikarilmistir. Hassas faaliyetlerdeki ortak is giivenligi
onlemleri olarak; faaliyete uygun kisisel koruyucu donanimlarin personel tarafindan kullanilmasi, A/K
gemisinde operasyon esnasinda batma ve su almayr dnlemek maksadiyla disa agilan kaporta ve lombozlarin
kapali tutulmasi, dis giivertede kaygan/islak zeminde g¢alisilmasi sebebiyle emniyet halati, kaydirmaz tabanh
ayakkabi, can yelegi gibi kisisel koruyucu donanimlarin giyilmesi ve kullanilan matafora, yedekleme donanimu,
kurtarma ag1 gibi ekipmanlarin periyodik bakimlarinin zamaninda yaptirilmas: ve g¢alisir durumda tutulmasi
olarak Ongoriilmiistiir. Caligmada risk analizi belirlenmesinde L tipi matris yontemi tercih edilmistir.
Kaybolan/siiriiklenen tekneye miidahale faaliyeti ile ilgili kullanilan risk analizi uygulamasi sonucunda; en
yiiksek risk skoru degerinin 25 ile halat kopmasi tehlikesinde oldugu, en diisiik risk skoru degerinin ise 3 ile
iislime tehlikesinde oldugu sonucuna varilmistir. Sonug olarak tehlikeli meslek gruplarini biinyesinde barindiran
denizcilik sektorii igindeki tiim gemiler i¢in risk analizleri yapilarak sonrasinda alinacak tedbirler belirlenmelidir.
Boylece calisanlari tehlikelerden korurken verimliligin de artmasina katki saglanmis olunacaktir.

Anahtar Kelimeler: Arama/Kurtarma, Hassas Faaliyet, Risk Analizi, L Matris Y 6ntemi
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Giris

Kiiresellesen diinyamizda o6zellikle iilkelerin
korona viriis siirecinin atlatilmasi igin yogun ¢aba ve
para harcandigi bu donemde ticarette hakimiyetin
belirleyicisi  olarak  denizciligin  ve  deniz
tagimaciligimin ne kadar 6nemli oldugu karsimiza
cikmaktadir. Ozellikle bu salgin siirecinde karayolu
ve havayolu tasimacilifinda aksamalar yasanmasina
ragmen uluslararasi ticarette yiik hareketleri deniz
tagimaciligt ile kapatilmaya caligilmigtir.
Teknolojinin ilerlemesine paralel olarak daha hizli ve
agir tonajli gemilerin sayisinin artmasi ile denizcilik
sektorii giinden giine gelismekte ve diinyada 6zellikle
yolcu ve vyik tasimaciliginda Onemli adimlar
atilmaktadir. Ulkemizde uluslararasi arenada bu
sliregte tizerine diisen pay1 almaktadir. 2016 yilinda
13,18 milyar tonluk toplam diinya tagimaciliginin
11,10 milyar tonu denizyolu ile yapilmistir. Yani
2016 yilinda diinya genelinde yapilan tasimaciligin
%84’ii denizyolu ile yapilmistir. Ulkemizde 2016
yilinda dis ticaretin %87’si denizyolu ile yapilmistir
(Deniz Ticareti Dergisi, 2017). Sektoriin ana unsuru
olan gemiler ¢ok yonlii calisma ortami, vardiyal
calisma sistemi, sabit olmayan igyeri ve insan odakl
calisma sekli sebebiyle biiyiik riskler
barindirmaktadir. Denizcilikte giivenlik ile ilgili
risklerin kaynagi olarak teknik aksakliklar ve insan
odakli sebepler 6n plana ¢ikmaktadir. Son dénemde
imkanlarin  gelismesi ile gemilerde miirettebat
sayisinin azalmasma ayni zamanda sayisi azalan
miirettebatin artan otomasyon amacgl cihaz ve
ekipmanlart takip etmesine yol a¢maktadir. Buna
bagli olarak da daha dnce belirtilen teknik ve insan
odakli risk kaynaklart daha da artmaktadir. Gemi
dahilinde biiyiikk makineler, giiglii jeneratorler,
440/380V elektrik dagitim panelleri, ving/kreynler,
elektrik motorlar1, ¢esitli 6zelliklerde elektronik
cihazlar, yiiksek miktarda yakit ve geminin birgok
yerinde hareketli aksamlar (irgat vb.) bulunmaktadir.
Biitlin bu ¢aligma ekipmanlarina kétii hava ve deniz
sartlar1 da eklendiginde gemiler potansiyel tehlike arz
etmekte ve risk kaynagi olmaktadir.

Her ¢alisan ¢aligtig1 alanin giivenli olmasini ister.
Bu nedenle gemilerde risk tanimlanmasinin kapsamli
bir sekilde yapilmasi ve Onlemlerin tam alinmasi
saglanmalidir. Gemilerin karadaki is yerlerine
nazaran stirekli hareketli olmasi ve ani degisiklige
maruz kalmasi sebebiyle denizcilikte risklerin
sebebini olusturmakta ve denizcilikte giivenligin
saglanmasi i¢in daha kapsamli 6nlemler alinmasina
gerek duyulmaktadir (Alan, 2010). Bu Oonlemler
kapsamindaki arama kurtarma faaliyetlerinin basariya

ulasmasinda  planlama  ve  koordinasyon  ¢ok
onemlidir. Ulkemizde arama kurtarma
faaliyetlerinden ~ sorumlu  otorite Denizcilik

Miistesarlig1 biinyesindeki Ana Arama Kurtarma
Koordinasyon Merkezi (AAKKM) dir. Kiyilardan
itibaren deniz alanlarindaki A/K icra ve koordinasyon
gorev ve sorumlulugu Sahil Giivenlik Komutanligi

(S.GK.I1g1) na aittir. Yonetmelik geregince Kiy1
Emniyeti Genel Midirliigi tim imkan ve
kabiliyetleri ile A/K faaliyetlerine katilir. Arama
kurtarma gemilerinde hassas faaliyetlerle ilgili risk
analizi yapmak i¢in Oncelikle bu faaliyetlerde ortaya
cikabilecek riskleri belirlemek gerekmektedir. Hassas
faaliyetler genelde kotii hava sartlarinda yapildig igin
kazalarin biiyik kismi bu asamada olmaktadir.
20/6/2012 tarihli ve 6331 sayih Is Saghgi ve
Gtivenligi Kanunu, kapsaminda konuya iligkin yasal
diizenlemeler belirlenmistir. I saghgi ve giivenligi
yonetiminde ilk adim risk degerlendirmesidir. Olasi
bir riski firsata doniistirmek ya da tehdit haline
getirmek bizim elimizdedir. Kazalara sebep olan olas1
riskler ancak detayli bir analiz ve degerlendirme
yapilarak belirlenir ve kabul edilebilir diizeye
indirilebilir. 6331 Sayili Is Sagligi ve Giivenligi
Kanunu’na gore risk degerlendirmesi; “isyerinde var
olan ya da disaridan gelebilecek tehlikelerin
belirlenmesi, bu tehlikelerin riske donligmesine sebep
olan faktorler ile tehlikelerden kaynaklanan risklerin
analizi yapilarak derecelendirilmesi ve kontrol
tedbirlerinin kararlastirilmas1 amaciyla yapilmasi
gerekli calismalar” olarak belirtilmistir. Ayrica
kurumlara risk degerlendirilmesinin yapilmasi yasal
bir zorunluluk haline getirilmistir. Ulkemizde is
sagligi ve giivenligi konusunda denizcilik alaninda
yapilan ¢alismalar (Alatas, 2007; Alan, 2010; Koken
ve dig., 2019; Soykan, 2018; Yilmaz ve Ilhan, 2018;
Viran ve Barlas, 2018; Toz ve Kdoseoglu, 2015)
olduk¢a smirlidir. Yapilan c¢aligmalarda dalyan
balikeilig, ticari gemiler ve balik¢r gemilerinde is
giivenligi ve risk analizi konulari ele alinmistir. Bu
calismada diger yapilan ¢aligmalardan farkli olarak
Tiirkiye’deki arama kurtarma (A/K) amaciyla
kullanilan gemilerdeki hassas faaliyetler igerisindeki;
harici yangin sondiirme, tibbi tahliye, diizensiz
goecmen olaylarina miidahale, kaybolan/siiriiklenen
tekneye miidahale ve denizden insan kurtarma
faaliyetlerindeki tehlikeler ¢eklist yontemi ile
belirlenerek alinmasi gereken temel is gilivenligi
Onlemlerinin ortaya ¢ikartlmasi amaglanmuistir.

Materyal ve Yontem

Ulkemiz deniz alanlarinda arama kurtarmadan
sorumlu kurum olan Sahil Giivenlik Komutanligi
(SGK) biinyesinde gesitli tip ve ebatlarda gemi ve
botlar mevcuttur. Sahil Giivenlik Komutanlig:
blinyesindeki biitlin gemi ve botlar ile A/K
operasyonlarina  katilmaktadir. Bu  calismada
SGK’lig1 envanterindeki gemiler ve biiyiikk botlar
tanimlanmuistir. Calisma  kapsaminda; teknik
Ozellikleri 19-90 m boy araliginda, 30-2000
deplasman tonajda ve gii¢ araliklar1 3000-4000 beygir
giiciine sahip olan, 3 ile 90 arasinda personele sahip
gemiler degerlendirilmistir.

Tehlikelerin belirlenmesinde ¢eklist yontemi, risk
analizinde ise L matris yontemi kullanilmistir. L tipi
matris (5 x 5 matris diyagrami) &zellikle sebep-sonug
iliskilerinin analizinde kullanilir (Ozkilig, 2005). Cok
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farkli akis semasina sahip iglerde oncelikle aciliyet
arz eden ve en ¢abuk sekilde 6nlem alinmasi gereken
tehlikelerin tespit edilmesi maksadiyla
kullanilmaktadir (Geng, 2010). Risk skoru ihtimal ve
zarar derecesinin ¢arpimindan elde edilir.

olasilik hem de siddet bilesenleri 1-5 arasi degerler
alirlar ve buna baglh olarak da risk degeri 1-25
arasinda belirlenir. Olasilik ve siddet degerlerinin
numaralandirilmasinda kullanilan kriterler sirasiyla
Tablo 1 ve 2’de sunulmustur. Olasilik ve siddetin

Risk Skoru = Ihtimal x Zarar Derecesi

carpimindan elde edilen risk skoruna gore yapilacak
eylemlere karar verilir (Tablo 3,4).

Bu yontemde risk degeri olayin olma olasilig: ile
yaratacag1 siddetin bileskesi olarak ifade edilir. Hem

Tablo 1. Bir olayin gergeklesme ihtimali (Ozkilig, 2005)

ihtimal Derecelendirme Basamaklari

Cok Kiigiik Hemen hemen hig

Kiigilik Cok az (yilda bir kez), sadece anormal durumlarda

Orta Az (yilda birkag kez)

Yiiksek Siklikla (ayda bir)

Cok Yiiksek Cok siklikla (haftada bir, her giin) normal ¢alisma sartlarinda

Tablo 2. Bir olayi gerceklestigi takdirde siddeti (Ozkilig, 2005)

Sonug Derecelendirme

Cok Hafif Is saati kayb1 yok, ilkyardim gerektiren durum

Hafif Is giinii kaybi yok, kalici etkisi yok ayakta tedavi ve ilk yardim
Orta Hafif yaralanma durumunda, yatarak tedavi gerekir

Ciddi Ciddi yaralanma durumunda, uzun siireli tedavi, meslek hastaligi
Cok Ciddi Oliim durumunda, siirekli is gdremezlik

Tablo 3. Risk skor derecelendirme matrisi (Andag, 2002)

ihtimal Siddet
1-Cok Hafif 2-Hafif 3-Orta 4-Ciddi 5-Cok Ciddi

1-Cok Kiigiik Anlamsiz-1 Diisiik-2 Diisiik-3 Diisiik-4 Diisiik-5
2-Kiiciik Diisiik-2 Diisiik-4 Diisiik-6 Orta-8 Orta-10
3-Orta Diisiik-3 Diisiik-6 Orta-9 Orta-12 Yiiksek-15
4-Yiiksek Diisiik-4 Orta-8 Orta-12 Yiiksek-16 Yiiksek-20
5-Cok Yiiksek Diisiik-5 Orta-10 Yiiksek-15 Yiiksek-20 Tolere yok -25
Tablo 4. Sonucun kabul edilebilirlik degeri (Ozkilig, 2007)
Sonu¢ Eylem

Katlanilmaz Riskler (25)

Belirlenen risk kabul edilebilir seviyeye diislinceye kadar is baslatilmaz.
Devam eden faaliyetler durdurulur.

Onemli Riskler (15-20)

Belirlenen risk kabul edilebilir seviyeye diisiinceye kadar is baslatilmaz.
Devam eden faaliyetler durdurulur. Risk isin devam etmesiyle ilgiliyse acil
o6nlem almmali ve bu oOnlemler sonucunda faaliyetin devamina karar
verilmelidir.

Orta Riskler (8-12)

Belirlenen riskleri diistirmek icin faaliyetler baglatilmalidir. Risk azaltma
Onlemleri zaman alabilir.

Katlanilabilir Riskler (2-6)

Belirlenen riskleri ortadan kaldirmak icin ilave kontrol proseslerine ihtiyag
olmayabilir. Ancak mevcut kontroller siirdiiriilmeli ve bu kontrollerin
stirdiiriildiigii denetlenmelidir.

Onemsiz Riskler (1)

Belirlenen riskleri ortadan kaldirmak i¢in ilave kontrol prosesleri planlamaya
ve gerceklestirilecek faaliyetlerin kayitlarimi saklamaya gerek olmayabilir.
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Yukaridaki c¢izelgelerden elde edilen veriler
matris yontemi temelli risk degerlendirme tablosuna
yazilir. Daha sonra asagida verilen kabul edilebilirlik
tablosunda belirtilen olaylara gore en yiiksek
sonuctan baslayarak uygun oOnlemler alinir. Bu
caligmada Arama/Kurtarma Gemilerindeki Tahlisiye
(Can Kurtarma) Faaliyetlerinde L Tipi Matris
Yontemi ile Risk Degerlendirmesi kapsamli bir risk
degerlendirme tablosu olusturulmustur.

Bulgular

Is saglig1 ve giivenligi kanununa gére her sektorde
risk degerlendirmesinin yapilmasi zorunlu iken,

kullanilacak risk analiz yontemi hakkinda bir
kisitlama bulunmamaktadir. Arama/kurtarma
gemilerinde hassas faaliyetlerle ilgili risk analizi
yapmak i¢in Oncelikle bu faaliyetlerde ortaya
cikabilecek riskler ve tehlikeler belirlenmistir (Tablo
5). Daha sonrasinda arama kurtarma gemilerinde
yapilacak risk analizi ve degerlendirmesinde
kullanilmasi gereken 21 adet faaliyet/calisma alan1 ve
bunlara iligkin 78 adet tehlike kaynagi ve tehlikeli
olay belirlenerek arama/ kurtarma gemilerinde L tipi
matris yontemi ile risk degerlendirme 6rnegi Tablo
6’da sunulmustur.

Tablo 5. Arama /Kurtarma gemilerinde ¢eklistler kullanilarak belirlenen tehlike ve riskler

Tehlike Risk Gergeklesme
Olasihigi
Kaygan yiizey Diisme yaralanma X
Giiverte de caligma Diisme X
Yiiksekte ¢calisma Yiiksekten diisme X
Malzeme/cisimlerin diismesi Yaralanma X
Glriilti ve titresim Isitme kayb1 X
Radyasyon ve ultraviyole 1sinlar Kanser
Yangin, parlama ve patlama Yangindan zarar gérme X
Usiime Hipotermia X
Bogulma Oliim, Hipotermia X
Halat kopmast Ciddi yaralanma X
Yalniz galisma Yaralanma X
Irgat kazasi Ezilme X
Elektrik carpmasi Sok, Olim X
Hastalik bulagmasi Hastalik, Oliim X
Parlayici tahribati Ciltte Tahris X
Gazdan zehirlenme Bogulma, Oliim X
Firlayan madde Batma, Kanama X
Kimyasal faktorler Zehirlenme
Ekranli araglarda ¢aligma Gorme kaybi X
Siddet, hakaret ve tacize maruz kalma Yaralanma, Psikolojik dejenerasyon
Su iizerinde ve yakininda ¢alisma Diisme, Hipotermia X

Biyolojik riskler

Hastalanma
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Tablo 6. Arama /kurtarma gemilerinde L tipi matris yontemi ile risk degerlendirmesi

Cahsma | Risk Kimler Etkilenebilir Sonug Tehlikenin Siddet Risk Etkin Kontrol Var mi? Onlem
Alani Aqiga Cikma | Derecesi | Skoru
Olasihig:
1. Denizde Kaybolan insam1 Arama (Denizli Havada Giivertede Calisma)
11 Kayma Gozciilik Yapan ve Hafif Yaralanma 4 2 8 Evet. Calisma alaninda Emniyet halat1 ve
Giivertedeki Personel Ayakta Tedavi gdzlemci amir bulunmaktadir. kaymaz ayakkab1
kullanmak.
1.2 Giiverteye Giivertedeki Personel Yaralanma Ayakta 4 2 8 Hayir. Merdiven kullanirken Kaymaz ayakkabi
Diisme Tedavi olusmaktadir. kullanmak.
1.3 Denize Gozciiliik Yapan ve Oliim, siirekli is 3 5 15 Evet. Calisma alaninda Can yelegi
Diisme Gtivertedeki Personel goremezlik gbzlemci amir bulunmaktadir. kullanmak.
14 Malzeme Giivertedeki Personel Ciddi yaralanma 2 4 8 Evet. Seyirden 6nce giiverte Bagli olmayan,
Diismesi zabiti gerekli kontrolii malzeme birakmamak
yapmaktadir.
15 Usiime Gozciilik Yapan ve Ayakta Tedavi 3 1 3 Evet. Calisma alaninda Bagli olmayan,
Giivertedeki Personel gbzlemci amir bulunmaktadir malzeme birakmamak
2. Denizdeki Insam1 Kurtarmak Amaciyla Lastik Bot indirme Kaldirma
2.1 Kayma Lastik Bot Rélesinde Hafif Yaralanma 4 2 8 Evet. Calisma alaninda Emniyet halat1 ve
Gorevli Personel Ayakta Tedavi gbzlemci amir bulunmaktadir. kaymaz ayakkab1
kullanmak.
2.2 Giiverteye Lastik Bot Rélesinde Yaralanma Ayakta 4 2 8 Hayir. Genelde merdiveni Kaymaz ayakkabi
Diisme Gorevli Personel Tedavi kullanirken olugmaktadir kullanmak.
2.3 Denize Lastik Bot Rolesinde Ciddi yaralanma 3 4 12 Evet. Caligma alaninda Can yelegi
Diisme Gorevli Personel gdzlemci amir bulunmaktadir. kullanmak.
24 Malzeme Lastik Bot Rolesinde Ciddi yaralanma 2 4 8 Evet. Seyirden 6nce gerekli Tiim malzemeleri
Diigmesi Gorevli Personel kontrolii yapmaktadir. baglamak.
3. Kazazedeyi Kurtarmak icin Hizh Bot Kullanma
3.1 Kayma Hizli Bot Kullanan Yaralanma 4 3 12 Evet. Calisma alaninda amir Kaymaz ayakkabi
Personel Yatarak Tedavi bulunmaktadir. kullanmak.
3.2 Denize Bottaki herkes Oliim, siirekli is Evet. Calisma alaninda amir Emniyet halat1 ve can
Diisme goremezlik 3 5 15 bulunmaktadir. yelegi kullanmak.
4. Denizden insan Transferi
4.1 Usiime Tekneleri batip denize Hafif Yaralanma 5 3 12 Haynr. Batan tekneye ani
diisen insanlar Sonucu Yatarak miidahale etmek.
Tedavi Battaniye, ile
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desteklemek.

4.2 Bogulma Denize Oliim, siirekli is 25 Hayir. Ani miidahale etmek.
Diisenler goremezlik
4.3 Diisme Tekneleri batan kisiler Yatarak Tedavi 12 Evet, gézlemci amir KKD ve emniyet
bulunmaktadir. halat1 kullanmak
5. Kaybolan Gé¢cmen Teknesini Arama (Denizli Havada Giivertede Calisma)
5.1 Kayma Gozcii ve Guvertedeki Hafif Yaralanma 8 Evet. Caligma alaninda Kaymaz ayakkabi
Personel Ayakta Tedavi gdzlemci amir bulunmaktadir. kullanmak.
5.2 Giiverteye Giivertede Hazirlik Hafif Yaralanma 8 Hayir. Genelde merdiven Kaymaz tabanlt
Diisme Yapan Personel Ayakta Tedavi kullanirken meydana ayakkabi1 ve emniyet
gelmektedir. halati kullanmak.
53 Denize Gozcii ve Giivertedeki Oliim, siirekli is 15 Evet. Calisma alaninda Emniyet halat1 ve can
Diisme Personel goremezlik gdzlemci amir bulunmaktadir yelegi kullanmak.
54 Malzeme Giivertedeki Personel Ciddi yaralanma 8 Evet. Seyirden 6nce bag Tiim cihazlari
Diismesi kontrolii yapma. baglamak.
55 Usiime Gozciilikk yapan Personel | Hafif Yaralanma 3 Evet. Calisma alaninda Uygun Koruyucu
Avyakta Tedavi gbzlemci amir bulunmaktadir. Donanim kullanmak.
6. Gocmen Teknesini Yedekleme
6.1 Giiverteye Teknedekiler Hafif Yaralanma 8 Evet. Calisma alaninda Kaymaz tabanl
Diigme Avyakta Tedavi gbzlemci amir bulunmaktadir. ayakkabi kullanmak.
6.2 Denize A/K Gemisindeki Oliim, siirekli is 20 Evet. Calisma alaninda amir Emniyet halat1 ve can
Diisme Personel goremezlik bulunmaktadir. yelegi kullanmak.
6.3 Halat Teknedekiler Ciddi yaralanma, 12 Kismen Evet. Alaninda Halat gevresini neta
Kopmasi uzun siireli tedavi gdzlemci amir bulunmaktadir. tutmak
6.4 Elektrik A/K Gemisindeki Yaralanma, uzun 16 Evet. Calisma alaninda Elektrik eldiveni,
Carpmast Personel ve Yedeklenen stireli tedavi gozlemci amir bulunmaktadir. kauguk ayakkabi
Teknedeki Sahislar kullanmak.
7. Gogmen Tahliyesi Amaciyla Lastik Bot indirme Kaldirma
7.1 Kayma A/K Gemisi Lastik Bot Yaralanma Ayakta 8 Evet. Alaninda gbzlemci amir Kaymaz tabanl
Gorevlisi Tedavi bulunmaktadir. ayakkabi kul.
7.2 Giiverteye A/K Gemisi Lastik Bot Yaralanma Ayakta 8 Hayir. Merdiven kullanirken Kaymaz tabanli
Diisme Gorevlisi Tedavi meydana gelmektedir. ayakkabi kullanmak.
7.3 Denize A/K Gemisi Lastik Bot Ciddi yaralanma 12 Evet. Calisma alaninda Emniyet halat1 ve can
Diisme Gorevlisi gdzlemci amir bulunmaktadir yelegi kullanmak.
7.4 Malzeme A/K Gemisi Lastik Bot Ciddi yaralanma 8 Evet. Seyirden 6nce deniz bag1 | Bagli olmayan
Diigmesi Gorevlisi kontrolil yapilmaktadir. malzeme
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| | birakmamak.
8. Gocmen Tahliyesi Amaciyla Lastik Bot Kullanma
8.1 Kayma Lastik Bot Kullanan Hafif Yaralanma 3 12 Evet. Calisma alaninda Kaymaz ayakkabi ve
Personel Yatarak Tedavi gdzlemci amir bulunmaktadir. kask kullanmak.
8.2 Denize Lastik Bot Kullanan Oliim, siirekli ig Evet. Calisma alaninda Emniyet halati,
Diisme Personel goremezlik 5 15 gdzlemci amir bulunmaktadir. kemeri ve can yelegi
kullanmak.
9. Gocmen Teknesine Aborda Olmak
9.1 Giiverteye A/K Gemisinde Hafif Yaralanma 2 6 Evet. Caligma alaninda Kaymaz tabanl
Diisme Manevrada Goérevli Ayakta Tedavi gbzlemci amir bulunmaktadir. ayakkabi1 ve emniyet
Personel halati kullanmak.
9.2 Denize A/K Gemisinde Gorevli Oliim, siirekli is Evet. Calisma alaninda Puntelleri kontrol
Diisme Personel goremezlik 5 15 gbzlemci amir bulunmaktadir. etmek.
9.3 Halat A/K Gemisindeki Ciddi yaralanma, 3 12 Kismen evet. Gozlemci amir Deforme olmus
Kopmasi Gorevliler uzun tedavi bulunmaktadir halatlar1
kullanmamak.
94 Elektrik A/K Gemisinde Gorevli Ciddi yaralanma, 4 12 Evet. Calisma alaninda Elektrik eldiveni,
Carpmasi Personel uzun siireli tedavi gbzlemci amir bulunmaktadir. kauguk ayakkabi
kullanmak.
9.5 Kayma Gorevli Personel Hafif Yaralanma Evet. Calisma alaninda Kaymaz tabanl
Avyakta Tedavi 2 6 gbzlemci amir bulunmaktadir. ayakkabi kullanmak.
9.6 Irgat Kazas1 | Gorevli Personel Ciddi yaralanma, 4 8 Evet. Calisma alaninda Koruyucu eldiven ve
uzun siireli tedavi gdzlemci amir bulunmaktadir. Uygun KKD
kullanmak.
10. Denizden veya Tekneden Géo¢cmen Transferi
10.1 Usiime Teknelerinin batmasiyla Hafif Yaralanma 3 15 Hayir. Ani miidahale.
denize diisen gégmenler Yatarak Tedavi Battaniye, ile
desteklemek.
10.2 Bogulma Teknelerinin batmasiyla Oliim, siirekli is 5 25 Hayir. ik yardim
denize diisen gégmenler goremezlik malzemelerini kontrol
etmek.
10.3 Hastalik Gogmenler ile temas eden | Ciddi yaralanma, 4 16 Evet. Temasta personelin As1 yaptirmak.
Bulagmasi AJK personeli uzun sureli tedavi koruyucu donanim takmasi Steril eldiven, maske,
kontrol edilir. tulum vb. KKD
kullanmak

Sosyal mesafeye
dikkat etmek.
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11. Harici Yangina Miidahale

111 Parlayict Yangina Miidahale Hafif Yaralanma 6 Evet. Sadece KKD giymemis Koruyucu kryafeti
Tahribati Etmeyen Diger Personel | Sonucu Ayakta miidahale ekibi olmayana dis
Tedavi gliverteye
¢ikarmamak
11.2 Gazdan Diger Personel Hafif Yaralanma 4 Evet. Kaporta ve lombozlar Personele maske
Zehirlenme Ayakta Tedavi kontrol edilir. verilmesi
11.3 Kayma Tiim Personel Oliim, siirekli ig 4 Evet. Calisma alaninda Kaymaz tabanlt
géremez gdzlemci olmalidir. itfaiye ¢izmesi
kullanilmalidir.
114 Firlayan Yangina Miidahale Ekibi | Hafif Yaralanma 9 Evet. Yangina miidahale ekibi Yangina miidahale
Madde Sonucu Ayakta KKD kullanmalidir ekibi baret takmalidir.
Tedavi
115 Yangin Tiim Personel Oliim, siirekli is 15 Evet. Yanginin i¢ mahallere
(Yanginin géremez 2 koldan yangina miidahale sigramasini onlemeye
A/K edilir. 1 kol miidahale ekibi ile calismak.
Gemisine su duvari olusturur Tiim yangin
Sicramast) pompalarinin hazir
tutmak.
12. Kaybolan Tekneyi Arama (Denizli Havada Giivertede Calisma)
121 Kayma Gozciilik Yapan Hafif Yaralanma 8 Evet. Calisma alaninda Kaymaz ayakkabi
Giivertedeki Personel Ayakta Tedavi gozlemci amir bulunmaktadir. kullanmak.
12.2 Giiverteye Giivertedeki Personel Hafif Yaralanma 8 Hayir. Genelde merdiven Kaymaz ayakkab1 ve
Diisme Avyakta Tedavi kullanirken olugmaktadir. emniyet halati
kullanmak
12.3 Denize Gozcii ve Giivertedeki Oliim, siirekli is 15 Evet. Calisma alaninda amir Can yelegi
Diigme Personel goremezlik vardir. kullanmak.
124 Malzeme Dis Giivertedeki Personel | Ciddi yaralanma 8 Evet. Seyirden 6nce deniz bagi | Emniyet halat1 ve can
Diigmesi kontrolii yapilmaktadir. yelegi kullanmak.
125 Usiime Gozciilik Yapan ve Hafif Yaralanma 3 Evet. Calisma alaninda Deniz bagi olmayan
Giivertedeki Personel Ayakta Tedavi gdzlemci amir bulunmaktadir. malzeme
birakmamak.
13. Yedekleme ve Yedeklenme
131 Giiverte Operasyondaki Personel Hafif Yaralanma 8 Evet. Calisma alaninda Kaymaz ayakkabi1 ve
Diisme ve Yedeklenen Ayakta Tedavi gdzlemci amir bulunmaktadir. emniyet halati
Teknedekiler kullanmak.
13.2 Denize Operasyondaki Personel Oliim, siirekli is 20 Evet. Calisma alaninda Emniyet halati ve can
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Diisme ve Yedeklenen goremezlik gbzlemci amir bulunmaktadir. yelegi kullanmak.
Teknedekiler
13.3 Halat Operasyondaki Personel Oliim, siirekli is 5 25 Kismen evet. Calisma alaninda | Yedekleme halatinin
Kopmasi ve Yedeklenen goremezlik gdzlemci amir bulunmaktadir gerilmesini 6nlemek,
Teknedekiler fakat kontrolsiiz olabilir. ¢evresini neta etmek.
134 Elektrik Operasyonda Gorev Alan | Ciddi yaralanma, 4 16 Evet. Calisma alaninda Elektrik eldiveni,
Carpmasi Personel ve Yedeklenen uzun siireli tedavi gbzlemci amir bulunmakta ve kauguk ayakkabi ve
Teknedeki Sahislar yetkili personel tarafindan yalitkan kaplama
kullanilmaktadir kullanmak.
14. Lastik Bot indirme Kaldirma
141 Kayma Lastik Bot Rolesindeki Hafif Yaralanma 4 8 Evet. Alanda gozlemci amir var | Kaymaz tabanl
Personel Ayakta Tedavi ayakkabi kul.
14.2 Giiverteye Lastik Bot Rolesindeki Hafif Yaralanma 4 8 Hayir. Genelde merdiven Kaymaz tabanl
Diisme Personel Ayakta Tedavi kullanirken meydana ayakkabi1 ve emniyet
gelmektedir. halat: kullanmak.
14.3 Denize Lastik Bot Rélesindeki Ciddi yaralanma 3 12 Evet. Calisma alaninda Emniyet halat1 ve can
Diisme Personel gbzlemci amir bulunmaktadir. yelegi kullanmak.
144 Malzeme Lastik Bot Rolesindeki Ciddi yaralanma 2 8 Evet. Seyre ¢ikmadan dnce Bagli olmayan
Diismesi Personel giiverte zabiti deniz bagi malzeme
kontrolii yapmaktadir. birakmamak.
Lastik bot
mataforasinin
bakimlarimi
yaptirmak.
15. Lastik Bot Kullanma
15.1 Kayma Lastik Bot Kullanan Hafif Yaralanma 4 12 Evet. Calisma alaninda Kaymaz ayakkabi ve
Personel Yatarak Tedavi gbzlemci amir bulunmaktadir. kask kullanmak.
15.2 Denize Lastik Bot Kullanan Oliim, siirekli is 3 15 Evet. Calisma alaninda Emniyet halati,
Diisme Personel goremezlik gdzlemci amir bulunmaktadir. kemeri ve can yelegi
kullanmak.
16. T1ibbi Tahliye Yapilacak Platforma Yaklasma (Denizli Havada Giivertede Calisma)
16.1 Kayma Gozcii ve Dis Hafif Yaralanma 4 8 Evet. Calisma alaninda Kaymaz tabanli
Giivertedeki Personel Ayakta Tedavi gozlemci amir bulunmaktadir. ayakkabi kullanmak.
16.2 Giiverteye Gozcii ve Dig Hafif Yaralanma 4 8 Hayir. Genelde merdiven Kaymaz ayakkabi ve

74




Risk Assessment of Sea Rescue Activities on Search/Rescue Ships using L Type Matrix Metho

Diisme Giivertedeki Personel Avyakta Tedavi kullanirken olusur. emniyet halati
kullanmak.
16.3 Denize Gozcii ve Dig Oliim, siirekli is 3 5 15 Evet. Caligma alaninda Emniyet halat1 ve can
Diisme Giivertedeki Personel goremezlik gdzlemci amir bulunmaktadir. yelegi kullanmak.
16.4 Malzeme Gozcii ve Dis Ciddi yaralanma 2 4 8 Evet. Seyirden 6nce kontrol Baglanmayan cihaz,
Diismesi Gilivertedeki Personel yapmaktadir birakilmaz.
16.5 Gozcii ve Dig Giiv. Per Hafif Yaralanma 3 1 3 Evet. Gozlemci amir olmalidir Uygun KKD
Usiime Ayakta Tedavi kullanmak.
17. A /K Gemisi ile Aborda Olunamayan Platformlardan Lastik Bot ile Tibbi Tahliye Etmek (Lastik Bot indirme Kaldirma)
171 Kayma Lastik Bot Rolesinde Hafif Yaralanma 4 2 8 Evet. Calisma alaninda Kaymaz tabanli
Gorevli Personel Ayakta Tedavi gozlemci amir bulunmaktadir. ayakkabi kullanmak.
17.2 Giiverteye Lastik Bot Rolesinde Hafif Yaralanma 4 2 8 Hayir. Genelde merdiven Kaymaz tabanl
Diisme Gorevli Personel Avyakta Tedavi kullanirken olmaktadir. ayakkabi1 ve emniyet
halat1 kullanmak.
17.3 Denize Lastik Bot Rélesinde Ciddi yaralanma 3 4 12 Evet. Calisma alaninda Emniyet halat1 ve can
Diisme Gorevli Personel gb6zlemci amir bulunmaktadir. yelegi kullanmak.
174 Malzeme Lastik Bot Rolesinde Ciddi yaralanma 2 4 8 Evet. Seyirden 6nce giiverte Lastik bot
Diigmesi Gorevli Personel zabiti deniz bag1 kontrolii mataforasinin
yapmaktadir. bakimlarmi
yaptirmak.
Botu limitleri diginda
kullanmamak.
18. A/K Gemisi ile Aborda Olunamayan Platformlardan Lastik Bot ile Tibbi Tahliye Etmek
18.1 Kayma Lastik Bot Kullanan Hafif Yaralanma 4 3 12 Evet. Calisma alaninda Kaymaz ayakkabi ve
Personel Yatarak Tedavi gozlemci amir bulunmaktadir. kask kullanmak.
18.2 Denize Lastik Bot Kullanan Oliim, siirekli is 3 5 15 Evet. Calisma alaninda Emniyet halati,
Diisme Personel goremezlik gdzlemci amir bulunmaktadir. kemeri ve can yelegi
kullanmak.
19. Tibbi Tahliye Yapilacak Platforma Aborda Olmak
19.1 Giiverteye Manevrada Gorevli Hafif Yaralanma 4 2 8 Evet. Alanda gdzlemci amir Kaymaz ayakkabi1 ve
Diisme Personel Ayakta Tedavi bulunmaktadir. emniyet halati
kullanmak.
19.2 Denize Manevrada Gorevli Oliim, siirekli is 4 5 20 Evet. Alanda gdzlemci amir Can yelegi ve
Diisme Personel goremezlik bulunmaktadir. Punt elleri kontrol
etmek.
19.3 Halat Manevrada Gorevli Ciddi yaralanma, 5 4 20 Kismen evet. Gézlemci amir Halatlara ytiik
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| Kopmasi

| Personel

| uzun siireli tedavi |

| bulunmaktadir.

| binmesini 6nlemek.

20. T1ibbi Tahliye Yapilacak Platforma Aborda Olmak

20.1 Elektrik Manevrada Gorevli Ciddi yaralanma, 16 Evet. Alanda gbzlemci amir Eldiven,kauguk
Carpmasi Personel uzun tedavi bulunmaktadir. ayakkabi kullanmak
20.2 Kayma Manevrada Gorevli Hafif Yaralanma 8 Evet. Alanda gézlemci amir Kaymaz ayakkabi

Personel Avyakta Tedavi bulundurmak. kullanmak.

20.3 Irgat Kazas1 | Manevrada Gorevli Ciddi yaralanma, 12 Evet. Caligma alaninda Koruyucu eldiven ve

Personel uzun siireli tedavi gdzlemci amir bulunmaktadir. Uygun KKD
kullanmak.

21. Tibbi Tahliye Yapilacak Sahsin Transferi
211 Giiverteye Tibbi Tahliye Yapan A/K | Hafif Yaralanma 8 Evet. Calisma alaninda Kaymaz ayakkabi
Diisme Personeli ve Tahliye Sonucu Ayakta gbzlemci amir bulunmaktadir. kullanmak.

Edilen Sahis Tedavi Tasima ekipmaninin
saglam oldugunu
kontrol etmek.

21.2 Denize Tibbi Tahliye Yapan A/K | Oliim, siirekli is 12 Evet. Calisma alaninda Can yelegi
Diisme Personeli ve Tahliye goremezlik gbzlemci amir bulunmaktadir. kullanmak.

Edilen Sahis Puntelleri kontrol

etmek.
Tahliye edilen sahsin
sedye baglantilarini
tam olarak yapmak.
21.3 Kayma Tibbi Tahliye Yapan A/K | Hafif Yaralanma 8 Evet. Calisma alaninda Kaymaz tabanl
Personeli Ayakta Tedavi gdzlemci amir bulunmaktadir. ayakkabi kullanmak.
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Tartisma ve Sonug¢

Yapilan ¢alismada arama kurtarma gemilerindeki
hassas faaliyetlerde yapilan risk analizi sonucunda
farkli 6nlemlerin yani sira bazi ortak onlemlerin
almmast da 6n plana ¢ikmaktadir. Calisma da 20
tehlike olayinin 15 ve tizeri risk skoruna sahip oldugu
bulunmustur. Soykan (2018) endiistriyel balike1
gemilerinde L tipi matris ydntemi ile risk
degerlendirmesi yapmis ve saptanan 9 risk i¢inl5 ve
iizerinde skorlar belirlemistir. Bu durum arama
kurtarma  gemilerinin  diinyanin en tehlikeli
mesleklerinden biri olan balik¢iligin yapildigi balikgi
teknelerinden ¢ok daha tehlikeli ve riskli oldugunun
acik bir gostergesidir.

Arama/kurtarma faaliyetleri esnasinda alinmasi

gereken  tedbirler olarak; refakatgi  personel
bulundurulmasi, personelin gdrev yerine uygun
kisisel koruyucu donanimlari kullanmasi,

kullanilacak malzeme ve cihazlarin bakimlarinin
zamaninda yaptirilmasi, kullanilan cihazlarin g¢aligir
durumda olduklarinin  kontrol edilmesi, Dbiitiin
gorevlerde oOnceligin can giivenligi oldugunun
unutulmamast ¢ok o6nemlidir. Ayrica gemiye monte
edilen yeni cihaz ve sistemler neticesinde ya da
personel ve kadro degisimlerinde risk analizlerinin
gozden gecirilmesi ve gilincellenmesi gerekmektedir.
Denizcilik sektorii ¢aligma alant olarak yiiksek
ticretler kazanildigindan ve gemi ile diinyanin farkli
yerlerine seyahat imkan1 sagladigindan tercih
edilmektedir. Ancak zorluklar ile dolu tehlikeli
meslek gruplari icerisindedir. Denizcilik
standartlarint  yakalamak ve bu standartlari
stirdiiriilebilir hale getirmek, gemilerde kaza ile 6liim
oranlariin azalmasini ve deniz ekosisteminin en az
seviyelerde kirlenmesini saglayacaktir. Sektdriin
yonetim ve otoriteleri bu siirecin saglikli yiirtimesi
icin {ilkemizinde taraf oldugu IMO (Uluslararasi
Denizcilik Orgiitii) ve konvansiyonlarinin (STCW,
MARPOL, SOLAS) kurallarin1 gemilerde uygulamak
icin gerekli kontrol ve denetimlerin yapilmasi son
derece onemlidir. Ayrica ILO (Uluslararasi Calisma
Orgiitii) ve MLC (Denizcilik Calisma Sézlesmesi) ile
de gemilerdeki ¢alisan personelin kisisel haklarinin
gelistirilerek calisma kosullarinin iyilestirilmesi de
gerekmektedir. Yilmaz ve Ilhan (2018) Tiirk
denizcilik sektoriinde (gemilerde) is sagligr ve
giivenligi durumu {izerine bir arastirma isimli
caligmalarinda; gemi c¢aliganlarimin i saghgr ve
giivenligi konusunda bilinglendirilmelerinin ve gemi
adamlarmin meslekleri ile ilgili ulusal ve uluslararasi
mevzuata gore uygulanacak egitimlerin beraber
yiiriitiilmesini  nermislerdir. Ozellikle calismadaki
arama kurtarma (A/K) gemileri yiiksek siiratli
olmalari, kotii hava sartlarinda gérev yapmalar1 ve
hayat kurtarma odakli galismalar1 sebebiyle ticari
gemilere ve deniz alanlarinda gergeklestirilen diger is
kollarina kiyasla ¢ok daha riskli calisma alanlaridir.
Bu sebeple arama/kurtarma gemilerinde c¢alisan
personelin egitilmesi ve gemi de karsilagabilecekleri

muhtemel tehlike durumlarinin tatbikatinin yapildigi
role talimlerinin titizlikle belirli araliklarda yapilmasi
olduk¢a 6nemlidir.

Kéken ve dig., (2019), calisma alani deniz olan
balik¢ilik faaliyetleri igerisindeki dalyan balikg¢iligim
is saghgr ve giivenligi agisindan ele almislar ve
calisma alanlarinda olusabilecek tehlikelere karsi risk
analizi ve acil durum eylem plan1 olusturulmasinin
onemini  vurgulamiglardir.  Arama  kurtarma
gemilerinde is sagligi ve giivenlik tedbirleri en iist
seviyelerde tutulmalidir. Aksi halde gergeklesecek is
kazasmin Oliim ile sonuglanma ihtimali oldukg¢a
yiiksektir. Bu sebeple arama kurtarma gemilerindeki
risklerin ve tehlikelerin belirlenmesinde ve risk
analizi uygulamasi yapilmasinda c¢ok daha hassas
olunmasi gerekmektedir.

Son olarak denizcilik sektoriinde ¢alisanlarin
egitim ve 6grenim durumlart ile ilgili diizenlemeler
yapilarak  herkesin  denizci olmasinin  Oniine
gecilmelidir. Ayrica hem ise giris esnasinda hem de
gemi de galigma esnasinda is sagligi ve giivenligi ile
ilgili egitimler verilmelidir. Bu egitimler giincel
olmas1 i¢in role talimleri gibi belirli araliklarla
gemilerde tekrar edilmelidir. Bu durumda yetkili
merciler tarafindan  kontrol edilerek mevcut
gergceklesme ihtimali olan is kazalarinin Oniine
gegilmelidir.  Boylelikle daha az is kazasi
gerceklesecek ve daha iyi c¢aligma sartlarina
ulasilmasi saglanarak is veriminde de artis saglana
bilinecektir.

Tesekkiir

Bu calisma Ozgiir Lafci’nin yiiksek lisans tezinin
bir boliimiinii igermektedir.
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Abstract: Vegetation cover on the sea floor plays an important role in marine health, and sonar systems can
provide detailed observation and evaluation of sea floor vegetation under rapidly changing environmental
conditions. Various acoustic techniques are available for this purpose. In this study, a split beam echo sounder
operating at a frequency of 206 kHz was employed. Simultaneous dive expeditions were performed for direct
acoustic observations. The aim of this study was to use the BioSonics ECOSAV software program to generate
acoustic estimates of leaf height and create seasonal distribution maps in Posidonia oceanica meadows distributed
between Lara and Manavgat in the Gulf of Antalya (Turkey). Calculation of program parameters by species and
acoustic identification of P. oceanica were carried out with the aid of the PAST 3.05 (PAleontological STatistics)
statistics program, enabling isolation of P. oceanica and other non-target species from the sea floor. The results
revealed three major meadow beds in the study area. The maximum leaf height was observed in July (80—90 cm),
followed by April/May (70-80 cm), with the shortest leaf height in January (40-50 cm). The biomass of the leaves
varied seasonally between 100 and 1000 g/m? and decreased by the seafloor depth in a year. This method proved
effective for mapping and monitoring important seasonal habitat parameters such as the distribution of aquatic
vegetation.

Keywords: Acoustic Identification, Meadow, Leaf Height, Biomass, Temporal and Spatial Distribution

Antalya Korfezi’ndeki Posidonia oceanica Deniz Cayirimin Yaprak Boyu ve
Biyokiitle Miktarinin Akustiksel Tahminleri

Ozet: Deniz tabanindaki bitkiler deniz saghigmin gostergesi olarak énemli bir rol oynarlar ve sonar sistemleri gevre
kosularin ani degisimleri durumundadeniz tabani bitki Ortlisiiniin ayrintili gézlem ve degerlendirmesini
saglayabilir. Bu tiir ¢alismalar i¢in degisik akustik teknikler mevcuttur. Bu ¢alismada, 206 kHz frekansli split beam
ekosounder kullanilmigtir. Akustik ¢aligma esnasinda, eszamanli dalis seferleri de yapilmistir. Bu ¢alismanin
amact BioSonics EcoSAV ticari yazilimi kullanarak Antalya Korfezi’nin (Tiirkiye) Lara-Manavgat arasindaki
bolgede bulunan Posidonia oceanica yaprak boyu tahmini yapmak ve mevsimsel dagilim haritasini ¢ikartmaktir.
Program parametrelerinin hesaplanmasi ve deniz tabanindaki hedef olmayan diger tiirlerden P. oceanica’nin
ayrilabilmesi ve P. oceanica ¢ayirmimn akustik olarak tanimlanmasinda PAST 3.05 (PAleontological STatistics)
istatistik programi, kullanilmistir. Sonugta, ¢alisma alaninda 3 biiyiik deniz ¢ayir1 yataginin var oldugu tespit
edilmistir. En yiiksek yaprak boyu Temmuz ayida ve 80-90 cm olarak, daha kisa yaprak boyu ise Nisan/May1s
aylarinda (70-80 cm) en kisa yaprak boyu ise Ocak ayinda (40—50 cm) 6l¢iilmiistiir. Yaprak biyokiitlesi mevsimsel
olarak 100 ve 1000 g/m? arasinda degismistir ve deniz tabam derinligi ile azalmistir. Bu metodun, sucul bitkilerin
dagilimi gibi mevsimsel habitat parametrelerinin haritalanmasi ve izlenmesinde etkili oldugu ortaya konulmustur.

Anahtar Kelimeler: Akustik Tanimlama, Deniz Cayiri, Yaprak Boyu, Biyokiitle, Alansal ve Zamansal Dagilim.
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Introduction

Seagrass ecosystems have a very wide
geographical distribution, from tropical to cold-
temperate areas and play important ecological,
geological, biological, and economic functions within
the coastal ecosystem (Spalding et al., 2003). In this
regard, they are among the most valuable ecosystems
in the world (Spalding et al., 2003; Foden and Brazier,
2007). Posidonia oceanica is an endemic
Mediterranean seagrass that forms rich and broad
meadows up to 40-50 m along the Mediterranean
coast. It has been defined as a "good bioindicator
organism" of marine health because of its propensity
to thrive in clean water habitats only (Augier, 1985;
Pergent-Martini and Pergent, 2000; Bhattacharya et
al., 2003; Foden and Brazier, 2007). However, as a
result of multiple stresses, there has been a significant
decline in P. oceanica meadows throughout the entire
Mediterranean basin (Boudouresque et al., 2009;
Montefalcone, 2009; Marin-Guirao et al., 2013;
Telesca et al., 2014). Consequently, P. oceanica is a
protected species in various marine protected areas in
countries along the Mediterranean Sea (UNEP-MAP-
RAC/SPA 2009). P. oceanica is included in the
Barcelona Convention Annex Il (list of endangered or
threatened species), as indicated by The International
Union for Conservation of Nature (IUCN, 2017).
Furthermore, the species is included in Annex |
(Strictly Protected Flora Species) of the Convention on
the Conservation of European Wildlife and Natural
Habitats (Bern Convention). In Turkey, P. oceanica
meadows are also protected as per the “Circular on Sea
and Inland Waters n°37/1" (UNEP-MAP-RAC/SPA
2007), which applies to regulations relevant to fishing,
as imposed by the Ministry of Agriculture.

Some researchers (Marba et al., 2014; Holon et al.,
2015) have estimated the rate of temporal change on
bed size of P. oceanica meadows over more than 50
years on some coasts of the Mediterranean basin.
However, the data remain insufficient. For this reason,
environmental mapping and monitoring are important
to understand both the current state of coastal habitats
and temporal changes in these areas. In addition,
detailed spatial and morphometric information relating
to habitat is a prerequisite for the sustainable
management of marine coastal areas. It is particularly
necessary to develop a regional strategy for
monitoring coastal and marine habitats, such as
regional monitoring plans for specific habitat types.
Seagrass meadows are a key habitat in sustainable
conservation and coastal management studies.

The detection of vegetation cover and distribution
is particularly important, but previous studies have
only employed standard methods (observations,
sampling or marking with SCUBA, photography with
the quadrat technique, satellite) (Pergent-Martini et al.,
2005b; Yicel-Gier et al., 2020). Recently, acoustic
devices (i.e., side-scan sonar, multi-beam echo
sounder) and remote-controlled vehicles have been

used for highly effective seabed mapping and
characterization (Bonacorsi et al., 2013; Montefalcone
et al., 2013; Buchet, 2015; Duman et al., 2019).
Acoustic methods are more advantageous than
standard methods because they are easier to apply and
can be employed quickly over large areas without
involving a large team. In addition, on-site
observation, visual census, and visual monitoring are
laborious and time consuming. In contrast, demands
on human effort and time are reduced when using
remote sensing systems (Komatsu et al., 2003; Buchet,
2015; Yiicel-Gier et al., 2020). There is a need for new,
fast, cost-effective, and approved strategies and
methods to monitor and protect existing changes in
susceptible species, especially those with a tendency
to decline rapidly, such as P. oceanica. In addition to
these systems, the development of Geographic
Information System (GIS) software makes it possible
to obtain real-time, detailed, and geographically
referenced distribution maps and data. Over the past
few years, the development of various specialized
commercial software for seafloor classification and
bottom identification has enabled more efficient use of
acoustic techniques for mapping large macrophytes.
Despite this, vegetation and acoustic reflection
characteristics remain poorly understood. For this
reason, commonly used methods are often combined
to obtain more detailed information. For instance,
SCUBA diving can be performed to verify acoustic
recordings in situ (sea-truth experiments) (Sanchez-
Carnero et al. 2012; Mutlu et al. 2014; Mutlu and
Balaban, 2018), or data can be controlled by
combining other instruments (side scan, Multi-beam
Side Scan, MBS) with the acoustic system (Pasqualini
etal., 1998, Di Maida et al. 2011).

The EcoSAV (Eco Submerged Aquatic
Vegetation) program has been used to successfully
identify plant communities in many different regions
(McCarthy and Sabol, 2000; Schneider et al., 2001;
Sabol et al., 2002; Sabol et al., 2009). Although the use
of ECcoSAV commercial software with high
frequencies is more effective for identifying
seagrasses (Valley et al., 2005; Farrel et al., 2013),
lower frequencies between 200 and 400 kHz are
potentially optimal for the identification of
macrophytes (Elliott et al., 1996; George and
Winfield, 2000; Wanzenbdck et al., 2003; Schmidt et
al., 2005; Winfield et al., 2007; Mutlu et al., 2014).

Monitoring of marine meadows is required to
evaluate the effectiveness of conservation and coastal
management measures. Therefore, it is important to
accurately determine coverage (Prado et al., 2010) and
distribution areas. It is also vital to implement
standardized monitoring methods in order to compare
results across the Mediterranean basin and protect
vulnerable marine meadows (Pergent-Martini et al.,
2005a). Although P. oceanica is one of the most
important and well-studied Mediterranean species,
only a limited number of studies have attempted to
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synthesize the available spatial information, and
determine the current distribution and total area of P.
oceanica seagrass beds (Giakoumi et al., 2013).
Furthermore, these studies involved either scattered
numerical data, a limited spatial range, or very low
spatial resolution of data. In addition, such data sets
are not available online, with some rare exceptions.

In this study, we aim to produce a seasonal map of
leaf height distribution for P. oceanica meadows
around Antalya Gulf, Turkey. We used BioSonics
EcoSAV® and VBT Seabed Classifier commercial
software programs in order to: 1) perform acoustic
identification of P. oceanica species, and 2) calibrate
relevant parameters within the algorithm to provide
this definition and leaf length and biomass. In this
way, both EcoSAV and VBT were calibrated. This
study takes advantage of acoustic systems to identify
P. oceanica meadows according to their acoustic
properties, and uses the ECOSAV program, which is
calibrated to define the acoustic backscatter
characteristics of P. oceanica meadows on the sea
floor.

Material and Methods

The study area is in the Gulf of Antalya (Turkey,
Eastern Mediterranean), between Lara and Manavgat
(N36°50'13.20"-E30°44'50.37", N36°45'49.71"—
E31°23'2.33") (Figure 1). The study area was chosen
because P. oceanica meadows are dense and the sea
floor shows no sudden changes in depth. We also
considered the most effective working environment in
terms of ship traffic and fishing activity (i.e., close to
the harbor). The site constitutes a pilot region for
monitoring seagrass meadows in the future. The study
was conducted in six different months between 2 July
2011 and 31 August 2012 (July 2011,
November/December 2011, January 2012, March
2012, April/May 2012, and August 2012). In order to
determine the distribution of P. oceanica, a field
selection was made considering the gentle slope in the
Gulf of Antalya. The research was carried out between
Antalya (Lara) and Manavgat, reaching a maximum
depth of 70 m. The total coastal length was 35 NM.

Data were collected using a BioSonics DX 206
kHz (source level 220.4 dB re 1 pPa at 1 m), 6.8° split-
beam echo sounder set to 0.1 ms pulse-width, 5 pings
s, and a threshold of —140 dB.

Bogazkent

. -‘,Deni'zkent:‘

% & 8

Figure 1. Location of the Antalya Bay study area in the Mediterranean Sea.

The transducer was mounted on the sides of R/V
Akdeniz Su, and the array faces were orientated
vertically downwards. It was mounted in a specially
designed housing around the transducer to remove the
effect of foam from the cruiser. Data were collected at
a boat speed of 5.0-6.0 km hrl. The points and lines
of the study were optimized by considering the
density, depth of the patchy distribution, size of bed
areas according to the species, and depth of the
seagrass (Figure 2).

A total of 228 acoustic lines were scanned over a
month. According to the size and variation of

meadows, lines were arranged at intervals of 0.25 NM
between depths of 5 and 70 m, shown by the red lines
in Figure 2. In addition, for seasonal samples, each
working line was shifted 80 m to the east. The frequent
sampling interval throughout the study area allowed
each spot to be scanned in fine detail. Scuba dive
transcriptions were made in the field to verify the
validity of the acoustic records.

Dives were performed at 14 locations for in-situ
verification. The standard dive depths were 5 m, 10 m,
15 m, 20 m, and 30 m. Random sampling was
performed with quadrats of 40 x 40 cm with three
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repetitions at each depth. At the calibration locations,
1 x 1 m quadrats were used, and samples were

collected by dilution in six sections (green-framed area
in Figure 2). The total line length was 400 NM.

MANAVGAT

Figure 2. Survey description in the study area. Acoustic lines are displayed as red lines, and the green frame

indicates the calibration locations.

In this study, the BioSonics ECoOSAV™ and VBT
Seabed Classifier (Visual Bottom Typer 1.10)
software programs were used for post-processing of
acoustic data to measure aquatic plant density. P.
oceanica, the target species, has a plant threshold
value of —80-90 dB; however, the program software
requires a minimum plant threshold limit of —65 dB.
This has caused some non-target species to be
registered as target species. For this reason, a statistical
analysis was performed using the PAST program to
eliminate the non-target species. A two-step method
was applied to analyze only those locations where P.
oceanica existed. The first step involved configuration
of ECOSAV parameters, and the second step concerned
statistical extraction of P. oceanica from non-target
species. In addition, new algorithms (AIPH: Acoustic
Identification of Posidonia Height) were written using
Matlab, in line with the specific requirements of each
program related to output mapping.

To obtain spatial and temporal distributions of P.
oceanica leaf height, species-specific calibrations of
program parameters (Table 1) were performed to
distinguish the species from other non-target species
and to provide filtering.

P. oceanica was identified and screened using
species-specific ~ calibration  of identification
parameters contained in the program, which only
analyzes regions with P. oceanica. However, owing to
the effect of the plant threshold value mentioned
above, non-target species were also included. In the
raw EcoSAV data, leaf height data was typically
concentrated around 0.5-0.6 m; yet in some locations
they reached 2 m (Figure 3).

Previous studies into the morphometric
characteristics of P. oceanica have revealed maximum
leaf heights distributed between 80 and 120 cm (Gacia
and Duarte 2001; Sanchez-Carnero et al., 2012; Mutlu

et al., 2014). For this reason, a plant height of 2 m is
not possible. Measurement results from dives in the
study area (Mutlu et al., 2014), and from the
distribution map obtained during this study,
correspond to a mean leaf height of 40-60 cm. This
value varies with season, but the maximum value,
observed during the summer, was 0.90 m. Therefore,
a leaf height over 1 m is not possible, indicating the
existence of non-target species/species with a different
acoustic energy in our data (Figure 3a).

These non-target and/or unwanted factors were
eliminated by performing cluster analysis. For this, we
used a statistical program named PAST. The cluster
analysis in the PAST program was applied on a single
variable dependent on leaf height data obtained from
EcoSAV. The purpose of this process was to provide
clustering based on common features within the data
itself. K-means clustering analysis is based on this
principle. In addition, because the distance is
calculated using the Euclidean distance formula,
applying this formula with one, two, or three variables
is not a problem. This process can be described by the
simple mathematical expression:

Euclidean distance formula in one dimension: Xi =
(yi-xi) where i is the number of variables or the
number of columns. For N variables, i = N.

According to this formula, using K-means
clustering analysis is preferable to a single variable
because it is possible to measure the distance between
two consecutive points even in one variable.

However, there were some difficulties
implementing the data recorded at each station,
whereby the initial cluster number after cluster
analysis of the data in the ECoSAV output file differed
in each file. Thus, because no files start with the same
cluster number, it was necessary to automate this

82



Olguner and Mutlu, COMU J Mar Sci Fish, 3(2): 79-94(2020)

control and write special software to enable selection
from the numbered data. But this approach was
successfully applied during this study.

Table 1. Configuration settings of ECOSAV program parameters (* is alterable with salinity, temperature and pH).

Site specific Celllzraie
parameter values
Maximum number of OUT OF WATER pings per cycle 2
Maximum number of NOISY pings allowed in output per cycle 3
Maximum plant depth 30
System specific
Calibration correction (dB) 0
Alpha (dB/m)* 0.088
Layer height (m) 0.018
Near field (m) 1.13
Advanced
Threshold noise checking and plant detection -65
Noise checking distance depth increments 6
Plant height detection threshold 23
Bottom thickness threshold increments 22
Additional parameters
Trailing edge of peak below sharpest rise at bl -30
Ping bottom decision 6
Ping bottom adjustment 2
Cycle bottom depth decision 6
Plant feature echo intensity 6
Plant feature distance -50
Plant feature distance 6
Plant feature used in bottom thickness -50
Quiet threshold for bare bottom detection -140
Quiet threshold distance for bare bottom detection 2
Minimum number of good pings required to trigger a summary report 8

When the size distribution according to the data
set obtained by sea-truth dives is considered, and the
general morphometric properties of the P. oceanica
species are examined, values other than the maximum
leaf height (i.e. 2 m) are filtered by automation. Once
the distribution graph for the whole data set is
obtained, it can be extracted manually by hand;
however, this approach would be biased. As a result,
unwanted data was eliminated owing to high and/or

false acoustic reflection in the overall distribution. It
should be noted that, without a plant threshold value
to directly identify P. oceanica via ECOSAV, the data
analyzed in Matlab could be assessed directly without
the need for this secondary treatment. After the
calibration process, a second filtering was performed
on non-target species not already filtered out, thereby
eliminating all unwanted target species (Figure 3b).
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Figure 3. a) End result of analyses using the ECOSAV commercial program to determine leaf height. b) End
result of analyses using the PAST program to isolate P. oceanica from non-target species.

Table 2. Configuration and setting of the VBT for detection and estimates of the echo strength of P. oceanica.

VBT parameters Values
Advanced Parameters

Data Processing Filter Threshold [dB] -140
TVG 20LogR
Oscilloscope Options

Depth (X) Scale Meters
Amplitude () Scale Log
Bottom Sampling Windows

E1' (First Bottom First Part) (sample) 6

E1 (First Bottom Second Part) (sample) 97

E2 (Second Bottom Window) (sample) 26

S (Sediment Window) (sample) 50
Bottom Tracking Window

Peak Threshold (dB) -64
Peak Width (sample) 5
Bottom Detection Threshold (dB) -91
Above Bottom Blanking Zone (sample) 1
Alarm Limit (sample) 8
Tracking Window (sample) 66
Output Report Filters

Pings per Report 20
Energy filter (%) 60

The VBT was purposed to classify the bottom
structures (BioSonics inc.). Therefore, detection of
Posidonia oceanica was inspired from the detection of
the bottom echo setting the parameter of VBT
configuration to follow the meadow for the present
study (Table 2). The advantageous of the VBT is to
provide the data with echo level relative to the biomass
of Posidonia leaves as compared with the EcoSav
(Figure 4). The echo level of the P. oceanica was
converted to relative acoustical energy or biomass per
square meter area (sa) of the bottom with the
trigonometric solution using the bottom depth and
beam angle of the acoustical instrument. The absolute
biomass was estimated with a relationship between the
relative acoustical energy (sa) and leaf biomass

estimated based on leaf area and leaf length during the
SCUBA sampling (Figure 5).

In order to test whether the results of the
acoustically determined distribution are correct, both
the bottom type and bathymetry were determined to
identify the boundaries of the distribution depth. For
this purpose, VBT (Visual Bottom Type), a bottom
type definition program, was used, and the process was
performed using bottom echo signals. The B4 Fractal
Dimension Method, which is included in the program,
was chosen because of the fractal nature of the
structure of the bottom. In addition, the bathymetry
map of the study area was obtained from the acoustic
data.
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Figure 4. An echogram of the acoustical data and detection of the P. oceanica with the VBT commercial

software.
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W) of P. oceanica with the echo backscattering coefficients, sa, in square meter, estimated using the

VBT.
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Results It is clear that the areas within which P. oceanica

The seasonal distribution of P. oceanica leaf
heights after calibration is presented in Figure 6.
According to this map, three different P. oceanica
beds occur in the Antalya Gulf study area: off the coast
of Bogazkent, Denizkent, and Side. Yellow lines show
the acoustic lines in all seasons of the scanned area,
revealing precise detection of the meadows (Figure 6).
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Figure 6. Leaf height (m) distributions of P. oceanica obtained by the ECoSAV program combined with all
seasonal data.
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The highest leaf height was recorded in July (70—
80 cm, Figure 8a), when P. oceanica meadows were
observed in relatively small groups. A comparison of
the bathymetry map obtained from acoustic
measurements (Figure 8a) and the P. oceanica
distribution map (Figure 8a) reveal clearly visible
boundaries of depth distribution and seagrass beds that
continue uninterrupted at depths of almost 25-30 m
(Figure 8b). The depth of the bathymetry map was
drawn to the maximum studied depth (70 m).

Compared to July, vegetation cover was decreased
in  November/December. Leaf height decreased
significantly to 50-60 cm (Figure 8b).

In January, which is the coldest winter month in the
region, leaf height was significantly lower than in the
previous month, and the shortest plants were observed.
It is noteworthy that P. oceanica showed a rather wide
distribution in the Bogazkent region in July but,
according to acoustic results for this month, P.
oceanica was rarely found in this region (Figure 8c).

In March, which marks the start of spring for
vegetative growth and germination, new P. oceanica
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leaves began to emerge, and there was a recurrence in
locations where it was not observed in January. Tall
leaves were found towards Side, reaching a height of
70-80 cm (Figure 8d).

In April, noticeable growth in P. oceanica
meadows was observed, with environmental
conditions becoming more suitable (especially
changes in temperature and salinity parameters). The
longest leaves were distributed off the coast of Side,
measuring 80-90 cm (Figure 8e).

Growth slowed down again at the end of the
summer  (August). According to SCUBA
measurements, fresh leaves were less frequent, and
long leaves, which had calcified and lost their
freshness, were dominant in the overall distribution.
The maximum leaf height was 70-80 cm in August.
The ANOVA (one-way) test results of leaf height
between seasons show that the average leaf length
(p<0.05) is statistically different at the importance

level according to the sampling period (Table 3).
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Figure 8. Continued
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Figure 8. Seasonal distribution of P. oceanica leaf height (m on scale or color bar) calculated by ECOSAV in

July 2011 (a), November-December 2011 (b), January 2012 (c), March 2012 (d), and April 2012 (e).
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Table 3. ANOVA test results showing the statistical difference of the inter-seasonal leaf length of P. oceanica.

Factor Sum of squares d.f. Mean square F P
Season 3.35107e+006 6 558511.3 3288.68 0
Error 1.28829e+007 75858 169.8

Total 1.62339e+007 75864

According to Tukey's LSD post-hoc test results,
the increase and decrease in average leaf length
adequately expresses the temporal growth curve of the
newly germinated individuals, and the process of leaf
death is also well represented. The average leaf length
was ~15 cm in winter (Figure 9). The leaf biomass of
P. oceanica varied between 100 and 1000 g/m? during
the study period (Figure 10a). The minima were

estimated in January-March and the maxima were in
July-August-November. Seasonal biomass had high
variations in all months with an exception of the
biomass in August (Figure 10b). The biomass
decreased by the bottom depth; the highest biomass at
the shallower bottoms and the lowest biomass at the
greater depths (Figure 10c).

Months

e

i &

30 35 40

Leaf height (cm)

Figure 9. Average distribution of leaf length with season within 95% confidence limits (Tukey's LSD post-hoc

test).

Discussion

This study used data from Mutlu et al. (2014) to
create an acoustic-based map of the distribution of P.
oceanica’s leaf height by species-specific calibration
using the EcoSAV program. Some studies have
previously been successful in using the ECOSAV
program (McCarthy and Sabol, 2000), and problems
arising from the program were overcome by special
algorithms written by the researchers themselves
(Stables, 2005; Depew et al., 2009; Mutlu et al., 2014).
The problem we experienced owing to the program
were overcome using PAST software; the minimum
value of the plant threshold limit in the EcoSAV
program algorithm was set much higher than the TS

value of P. oceanica. Although we attempted a
species-specific calibration, it was not possible to
exclude different types of targets from the ECOSAV
process. Thus, there is a need to either identify a
special algorithm to eliminate the non-target species,
or use a simple-to-use statistical method. We chose the
latter in this study.

Elimination of other non-target species both within
the distribution range of P. oceanica and at depths of
50 m and above was successfully performed after the
PAST process. Compared with the echogram, the TS
values of the sections filtered by the PAST software
were not found to belong to P. oceanica.
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Figure 10. The absolute leaf biomass (g/m? on color bar) of P. oceanica during the all surveys in the Gulf of
Antalya (a) and seasonal SCUBA diving stations (dots). Monthly (b) and depthwise in m (c)
distribution of the leaf biomass (Average and 95% confidence limits, Tukey's LSD post-hoc test).

The PAST program used for this purpose allows us
to perform the desired classification in a single data
set, and successfully applies it to all other data sets. All
these calibrations are shown when the distribution map
is plotted with an algorithm written in Matlab.
Interestingly, another study also encountered issues
with the EcoSAV algorithm (Depew et al. 2009),
where the pre-release version of ECOSAV (e.g. v2.0)
was required because the first version of the ECOSAV
v1.0 program did not allow threshold values to be set
lower than -80 dB for plant cover detection
(BioSonics2001). This situation during our study
allowed P. oceanica (TS value at -80-90 dB) to be
partially calibrated. In addition, Depew et al. (2009)
reported that the ECOSAV program may give
misleading results in rocky areas, so that differences
may arise between sea-truth data and acoustic data
obtained via ECOSAV. It is thus particularly difficult
to acoustically determine and identify P. oceanica,
which prefers rocky habitats owing abrupt changes in
bottom depth (Depew et al., 2009). We attempted to
eliminate this problem to the extent possible using
both the PAST software and the fine setting of
ECoSAV parameters.

When dealing with very large amounts of data, it is
important to choose an easily applicable method.
Thus, we chose the K-means clustering analysis in the
PAST program. However, the correct choice of the
number of clusters to perform the right process
depends on trial and error.

After this process was completed, the results
showed that a decline in the distribution of P. oceanica
leaf height occurred from summer to winter, and plant
leaf height distribution began to increase once more in
March. The tallest leaf was found in July (90 cm), and
the shortest leaf was found in November/December
(below 15 cm). The reason for this is that leaf length
in winter decreases to almost below 10 cm, and the
acoustic dead zone is calculated as 7.5 cm for winter.
If a region of P. oceanica enters the dead zone, it will
be identified as empty because P. oceanica is not
correctly identified. This explains the seasonal
difference in P. oceanica distribution, especially in
winter. Mutlu et al. (2014) and Mutlu & Balaban
(2018) obtained a similar result using their own
algorithm. However, when they disregarded their
algorithm and processed the acoustic data using the
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EcoSAV program according to the default parameters,
they obtained results different from those of this study.

The resulting distribution maps (Mutlu et al., 2014)
do not agree with the results obtained in this study. The
distribution of P. oceanica meadows was parallel to
the coast in open waters (defined as depths greater than
50 m) and leaf heights were greater than 1 m.
However, these are false values because the
bathymetric maps extend to 30 m depth within the
specified boundaries. Mutlu and Balaban (2018)
reported that both ground-truths and grab sampling
results were limited to 30 m of the species distribution,
and that recordings were not obtained at greater
depths. Therefore, within the study area, distributions
of P. oceanica on only rocky or hard gravel sediments
do not indicate the presence of species at depths
greater than 30 m, because the sediment properties
have changed and they are not conducive to their
growth (Figure 5a). The maps also suggest that P.
oceanica meadows were found in the Lara region, with
leaf heights of over 1 m. However, according to our
acoustic measurements and data obtained from dive
expeditions, P. oceanica species were not found in the
Lara region.

Previous studies determined a maximum plant
height of P. oceanica of 1 m, depending on the season
(Balestri et al. 2004; Ciraolo et al., 2006). Gacia and
Duarte (2001) observed steady plant growth over a
year, and recorded a maximum height of 80 cm in July.
These findings are consistent with the results of the
acoustical seasonal distribution of P. oceanica
obtained in this study. Previous studies on the
distribution of P. oceanica along the Turkish coast
(apart from Mutlu & Balaban, 2018) revealed that leaf
height is higher in summer and lower in winter (Cirik
et al., 2006; Alagam et al., 2007; Akgali et al., 2008),
but the height values obtained from these studies were
well below those determined in this study. The reason
for this is that in summer mean-water temperature in
the Marmara Sea (26 °C) is cooler than that in the
Mediterranean, and temperature changes the
photosynthesis and growth characteristics of
seagrasses. In another survey conducted on the
Turkish Mediterranean Coast (Northeast Levantine
Sea), leaf heights were highest in summer and lower
during the winter season (Celebi et al., 2007), and were
consistent with our results. We conclude that the
spatial and temporal variations of P. oceanica
distribution determined in this study are consistent
with those of previous studies. In addition, these
comparable results clearly demonstrate the
effectiveness of both our new methodology and
EcoSAV program calibration to identify P. oceanica.

The leaf biomass was homogenously distributed in
August whereas the spatial distributions of the
biomasses were heterogeneous in other sampling
months in the study area. This homogeneity could be
due to leaf breakage season in late summer. The old
leaves were demised during August-September

(Balestri & Cinelli 2003). However, the leaf biomass
estimations were found within the ranges of another
study (Mutlu & Balaban, 2018). There were some
seasonal and depth wise differences in the biomass
estimations between the present study and a study
published by Mutlu & Balaban (2018).

Conclusion

This study used a 206-kHz split-beam echo
sounder combined with the EcoSAV and VBT
software program to determine how the leaf height and
biomass distribution of P. oceanica varied spatially
and temporally. Vital information regarding the
dynamics and population size of these meadows, some
of which has not previously been studied, was
obtained. Our results contribute previously unknown
knowledge of this species, and provide valuable
information related to the health and distribution of P.
oceanica meadows along the coast of Turkey in the
eastern Mediterranean, which has previously received
limited research attention.

We also showed that software commonly used for
vegetation acoustic studies, which uses species-
specific acoustic characteristics, can be more effective
if the program is calibrated first. In addition to this, we
highlight the usefulness of vegetation acoustic studies
as an effective way to map and monitor important
seasonal habitat parameters, such as the distribution of
aquatic vegetation. This method can also be applied to
other similar areas. Monitoring of protected P.
oceanica seagrass is important for studying the
responses of the P. oceanica ecosystem to changing
environmental conditions. The biomass estimations
would be improved by the combination of these two
methods applied in the present study for the future
works.
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Abstract: Mediterranean sand eel, Gymnammodytes cicerelus (Rafinesque, 1810) is a demersal subtropical fish
species belonging to the family Ammodytidae. In this study, the morphological development and temporal
variations of Mediterranean sand eel larvae were studied. Ichthyoplankton samples were collected between
September 2015 and April 2016 in the shallow waters of the Gok¢eada Island, northern Aegean Sea. Samples were
collected with horizontal tows, using a WP-2 plankton net (57 cm frame diameter equipped with a 500 um mesh,
3 m total length). Early life stages were photographed and morphological features of individuals between 2.73—
7.91 mm in standard length were described comprehensively. It was determined that spawning occurred between
November and February and peaked in December. Larval abundance ranged between 6.36 and 69.96
individuals/1000 m2, In this study, the abundance and distribution of the species in the Mediterranean was revealed
for the first time.

Keywords: Identification, Spawning Season, Melanophore, Abundance

Gokeeada Kiyr Sularinda Bulunan Kum Yilan Bahgi, Gymnammodytes
cicerelus (Rafinesque, 1810)’min Larval Morfolojik Gelisimi ve Mevsimsel
Degisimi

Ozet: Kum yilan baligi, Gymnammodytes cicerelus (Rafinesque, 1810), Ammodytidae familyasina ait olan
demersal ve subtropical bir tiirdiir. Bu ¢alismada kum yilan balig1 larvalarinin morfolojik gelisimi ve zamansal
degisimi calisilmistir. Thtiyoplankton drnekleri Gékgeada kiy1 sularindan Eyliil 2015 ile Nisan 2016 tarihleri
arasinda toplanmustir. Orneklemeler horizontal cekimler ile WP-2 tip plankton kepgesi (500 pm netle donatilmis
57 cm ¢ember gapina ve 3 m toplam net uzunluguna sahip) ile gergeklestirilmistir. Erken yasam evreleri
fotograflanmig ve 2.73-7.91 mm standart boy araligindaki bireylerin morfolojik degisimler kapsamli olarak
tanimlanmustir. Ureme sezonunun Kasim ile Subat arasinda oldugu, iiremenin Aralik ayinda pik yaptig1 tespit
edilmistir. Larval bolluk degeri birim alanda 6.36 ile 69.96 n/1000 m® arasinda degismistir. Bu ¢alismada ilk kez
tiiriin Akdeniz’de-ki larval bolluk ve dagilim1 ortaya konmustur.

Anahtar Kelimeler: Tayin, Ureme Sezonu, Melanafor, Bolluk



Larval Morphological Development and Seasonal Variation of the Mediterranean Sand Eel, Gymnammodytes cicerelus (Rafinesque, 1810)
in the Shallow Waters of Gokgeada Island, North Aegean Sea

Introduction

Mediterranean  sand  eel, Gymnammodytes
cicerelus (Rafinesque, 1810) is a demersal subtropical
fish species belonging to the family Ammodytidae
which has 23 species all around the world (Nelson,
2006). It’s known as a short-lived forage species and
distributed in the eastern Atlantic and the
Mediterranean Sea (Quéro, 1990). and It is commonly
found over shell-gravel and coarse sand bottoms
(Wheeler, 1979). Mediterranean sand eel is generally
caught as live bait for longline fishery but is also
consumed as meal and used for fish oil production
(Reay, 1970). Sand eel is commonly targeted in
Catolonia by traditional fishery boats called “sonsera”
(Lleonart et. al., 2014). Despite its abundance,
biological parameters of sand eel are_quite rare all
around the world. It has demersal eggs which are layed
on sand and gravel (Reay, 1986). Spawning of the sand
eel occurs between November and January in the
Mediterranean Sea (Bauchot, 1987) and November to
February around Catolonia costs (Lleonart et. al.,
2014) . Age at first maturity was detected as 0-years
by Lleonart et al. (2014). In Turkish waters, Erazi
(1942), Devedjian (1915) and Slastenenko (1955-
1956) reported its distribution, but provided no precise
locality information. Adultswere found on sandy
bottoms around shallow waters of the Erdek Bay,
Marmara Sea (Keskin, 2007) and central Black Sea
coast of Turkey (Bat et al., 2005).
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Information on the early life stages of the
Mediterranean and eel is also rare. Some studies were
conducted in Medes Islands (Sabates et al., 2003), the
Aegean Sea (Caragitsou et al., 1998; Koutrakis et al.,
2004; Coker and Mater, 2006), Marmara Sea (Yiiksek
et al., 2006) and the Black Sea (Mavruk et al., 2017).

Padoa (1956) reported the morphological
characteristics of 7, 11 and 25 mm SL larvae for the
first time. In Turkish waters, Coker (2013) described
the morphology of the larvae of this species which
ranged between 3.2 and 3.8 mm SL in length around
Izmir Bay. The aim of this study was to provide more
detailed information on early life history of
Mediterranean sand eel larvae.

Material and Methods

Ichthyoplankton samples were collected from
northern part of the Gokgeada Island, North Aegean
Sea (Figure 1.). The study was carried out with weekly
samplings between September 2015 and September
2016. Samples were collected from 3 stations located
nearshore (<20 m depth) (40°22°-40°23° N; 25°85’-
25°87° E). All stations were located in areas
characterized by sudden steeping of the seafloor. This
area is also exposed to strong northerly winds, with
main current direction from from northwest to
southeast.
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Figure 1. Ichthyoplankton sampling area, North Aegean Sea, Gokgeada, Turkey

Samples were collected using a WP-2 plankton net
(57 cm frame diameter, 500 pm mesh size) with
horizontal tows which were performed 0.5 m below

the sea surface for a duration of 10 minutes and a
vessel speed of 2 knots towards down-current.
Samples were fixed with 4% formaldehyde-sea water
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solution on the vessel. The keys of Padoa (1956),
Dekhnik (1973) and Russell (1976) were used for
identification of larval sand eels. Larvae were counted

Snout Length Head Depth

- e
\‘

. Eyé Diameter

Head Length
Preanal Length

and morphological characteristics were recorded
under dissecting microscope (Figure 2).
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Figure 2. Larval morphological characteristics used in the study

Once larval photographs taken, larvae were
measured using Olympus SZX-7 stereo microscope
attached to a camera with Q-Capture Pro 5.1. Imaging
System. Densities of fish eggs and larvae (the count
per 1000 m3) for horizontal tows were calculated as
follows:

D = Y*1000
v

where N is the total number of eggs or larvae in
each sample and V is the volume of sampled water
(m3). Since no flow meter was used in the study, the
volume of water that passed through the net, V, was
estimated using the following equation:

V=vxAtx A
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where v = average speed through the water during
a tow (m s?), At = time of the tow (s), and A =
crosssectional area of the net (m?). Densities
calculated were considered to represent the minimum
ichthyoplankton density per 1000 m2,

Results and Discussion

A total of 39 Mediterranean sand eel larvae were
identified Corresponding to 1.9% of total larval
abundance. Sand eel larvae were found between
November and February. Larval abundance peaked in
December (69,96 n/1000 m®) when sea surface
temperature decreased below 16 °C (Figure 3).
Relatively high abundances were found on January 7%
and 15" densities 50,88 and 38,16 larvae/1000 m?,
respectively.
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Figure 3. Temporal variations of the Gymnammodytes cicerelus larvae
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Overall, 1 yolk sac, 36 pre-flexion and 2 flexion 1). The body and the gut are elongated. The anus is
larvae were identified. The sizes of larvae ranged placed at about 75% of the SL. Myomer numbers
between 2.73 — 7.91 mm in standard lengths (SL) with were between 64 -66.

an average of 4.27 £ 0.18 mm SL (mean + SE) (Table

Table 1. Some morphometric measurements of Mediterranean Sand Eel, Gymnammodytes cicerelus (All
measurements are in millimeter)

Standard Head Snout Preanal Postanal Eye Head
Length Length Length Length Length Diameter Depth
2.73 0.29 0.04 2.21 0.52 0.14 0.21
3.18 0.38 0.05 2.08 1.1 0.15 0.27
3.49 0.5 0.09 2.35 1.14 0.15 0.27
3.74 0.53 0.12 2.63 1.11 0.2 0.27
4.08 0.61 0.15 2.67 1.41 0.24 0.37
4.35 0.63 0.16 3.85 1.5 0.24 0.46
4.47 0.67 0.16 3.01 1.46 0.24 0.46
5.64 0.79 0.2 3.78 1.86 0.25 P 0.59
6.12 0.9 0.21 4.08 2.04 034 059
7.91 1.29 0.4 5.38 2.53 0.39 0.59

A

Figure 4. Morphological development of Mediterranean Sand Eel, Gymnammodytes cicerelus from yolc-sac
larvae to the flexion larvae. Stage A: newly hatched yolk sac larvae, Stage A-F: preflexion larvae, and
Stage G-H: early flexion larvae
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With regard to the morphological characteristics
and pigmentation on the body, some differences were
observed. On yolk sac larvae with 2.73 mm SL, 5
melanophores on dorsal side and 2 melanophores on
post anal ventral were observed. In addition,
pigmentation was observed on the gut, yolk sac and on
ventral side of the primordial fin. There were no
melanophores on the head, mandibular, lower jaw
angle and upper jaw. Snout length was relatively short.
In larvae smaller than 3.74 mm SL, there were only
two melanophores on the post anal ventral and 6-7
melanophores on the dorsal side. In larvae with 3.81
mm SL, all individuals had 7 melanophores on the
dorsal and 3 melanophores on the post anal ventral. In
larvae larger than 4.24 mm SL, it was observed that
the upper jaw— was protruted frontward. In larvae
smaller than 6.24 mm SL, pigmentation on the
primordial fin was observed but the anus did not reach
to the outer edge of the primordial fin. Primordial fin
disappeared in larvae larger than 6.24 mm SL. In
flexion larvae with7.91 mm SL, there were 9
melanophores on the dorsal side of the body with a
single melanophore located on the head. Pigmentation
was observed -for the first time on the mandibular and
upper jaw at this stage (Figure 4).

Similar to the findings in the present study,
reported frequencies of sand eel larval occurrence
were lower in earlier studies (Granata et al., 2010;
Lynam et al., 2013; Sabates et al., 2003; Koutrakis et
al., 2004). This may be due to short life span of sand
eels (Lynam et al., 2013), their restricted spawning
season and predation by the other fish such as Gadoids
(Greenstreet et al., 1998), as well as by seabirds (Daunt
et al., 2008), and marine mammals (Thompson et al.,
2007).

In our study, relatively higher abundances were
observed on December 28" and January 7" in the
water column. It is known that the abundance of sand
eel larvae increase with decreasing sea water
temperature and can dominate the ichthyoplankton in
some areas. For example, Ellacuria (2015) detected the
peak season in March when sea water temperature
reached the seasonal minimum (<14°C) value in the
Balearic Sea. In addition, Sabates et al. (2003),
observed this larvae in the winter period between
January and March. In our study, spawning occurred
earlier than that reported in Medes Island. Sand eel
larvae were first observed on November 19" when
water temperature was 16 °C and peaked on December
28™ at 12.8 °C. Overall, in terms of temperature and
abundance, our results were in accordance with the
findings of others.

Koutrakis et al. (2004) reported that sand eels were
relatively rare in the ichthyoplankton of Strymonikos
and lerissos Gulfs (NW Aegean Sea). They observed
that sand eel larvae occur only in March. In our study
spawning period of sand eels ended in mid February
when the sea surface temperature dropped to 11 °C.
Short and closely spaced spawning periods within a

broad geographical area reflect necessity of specific
environmental conditions required for reproduction of
this species. In terms of sea surface temperature, the
results of our study in the north Aegean Sea showed
that temperature range for spawning of sand eels is 11
-16 °C,

In the present study, sampling was carried out in a
limited geographical area (northern part of the
Gokgeada Island) and therefore, precise information
on spatial distribution for this species is not known.
Suitable habitats such as sandy beaches are available
around  Gokgeada island.  Further  surveys
encompassing broader areas are required to determine
larval distribution and evaluate drifting patterns of this
species.

Information about the morphological development
and growth patterns of young fish is important for
fisheries management and aquaculture (Chatain, 1994;
Koumoundouros et al., 1994, 1999; Bengtson, 1999).
Sand eel was listed as Least Concern in International
Union for Conservation of Nature's (IUCN, 2020) Red
List. Understanding early life history of this species
may contribute to conservation of stocks. Lesser
known species, such as sand eel, may become more
valuable in conjunction with decreasing stocks of
available economical species due to high fishing
pressure. Besides, early life history of all species is
critical to understand due to their ecological impacts
in the food chain. The detailed morphological
development given in this study may be useful for
ichthyoplankton researchers as it will help
identification of larval stages and contribute to
spawning period of adult sand eels.
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Abstract: This study was carried out to determine the effect of different fishing methods on gillnets selectivity. A
total of 20 operations were performed on the shores of Canakkale province by applying stationary set and drive in
fishing methods with gillnets which have 20, 22, 23, 25 mm mesh sizes. As a result of these operations, 976 Bogue
(Boops boops) were caught. Just after the length and weight values were measured, selectivity analyses were
performed. According to results, optimum catch lengths were calculated for gillnets which mesh sizes are 20, 22,
23 and 25 mm as 16.25 cm, 17.87 cm, 18.68 cm, 20.31 cm for the setting method and 19.13 cm, 21.04 cm, 22 cm,
23.91 cm for the drive-in fishery method, respectively. Therefore, optimum catch lengths for the drive-in fishery
method were found 3 - 3.5 cm higher than the stationary setting method. The results of the research showed that
the fishing method considerably effects gillnets selectivity.

Keywords: Fishing Method, Selectivity, Canakkale Strait, Gillnet, Bogue (Boops boops)

Galsama Aglar ile Yapilan Farkh Avcilik Yontemlerinin Kupes (Boops
Boops Linneus, 1758) Segiciligine Etkisinin Belirlenmesi

Ozet: Bu caligma; farkli avcilik yontemlerinin, galsama aglar1 segiciligi iizerindeki etkisini belirlemek amactyla
yapilmistir. Canakkale ili kiyilarinda 20, 22, 23, 25 mm goz genisligine sahip galsama aglar1 ile donek ve voli
yontemleri uygulanarak, toplamda 20 deneme yapilmistir. Bu denemeler sonucunda 976 adet Kupes (Boops boops)
balig1 yakalanmistir. Operasyonlar sonucunda yakalanan Kupes baliklarinin toplam boylar1 ve agirliklar: tespit
edildikten sonra secicilik analizleri gerceklestirilmistir. Analiz sonuglarina gore 20, 22, 23 ve 25 mm goz
genisligine sahip galsama aglarinda optimum yakalama boylar1 donek yonteminde sirastyla 16,25 cm, 17,87 cm,
18,68 cm, 20,31 cm, voli yonteminde ise 19,13 cm, 21,04 cm, 22 cm, 23,91 cm olarak hesaplanmistir. Bu sonuglara
gore voli yontemi ile yakalanan baliklarin optimum yakalama boylarinin dének yontemi ile avlananlardan 3- 3,5
cm daha biiyiik oldugu belirlenmistir. Arastirma sonuglar1 aveilik yonteminin galsama aglari seciciligini
etkiledigini gostermistir.

Anahtar Kelimeler: Avcilik Yontemi, Segicilik, Canakkale Bogazi, Galsama Aglari, Kupes (Boops boops)

Giris unsurlardan biridir. Bu konuda galsama aglari belli bir

Giiniimiizde balik popiilasyonlar: iizerinde av boy araliginda baliklar1 yakaladigi igin bilinen en
baskisinin  giderek arttigi  bilinmektedir. Balik secici av araglarindan biridir (Gulland, 1969).
popiilasyonlarinin stirdiiriilebilir kullanimini Maliyetinin diger balik¢ilik av araglarina gore diisiik,
saglamak i¢in segcici av araglar kullanmak en 6nemli yapimmin ve kullanimmin kolay olmasi diinya
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iizerinde yaygin olarak kullanilmasina sebep olmustur
(Altmagag, Ayaz, Ozekinci ve Oztekin, 2008).
Uzatma aglarinin  yaygin  olarak  kullanildig:
Tiirkiye’de de kiyt ve i¢ su balik¢iligi yapilan
bolgelerimizde oldukea aktif olarak kullanilmaktadir.
Bu bolgelerden biri de balik gdclerinin de yogun
olarak yasandigi Kuzey Ege’de bulunan Canakkale ili
kiyilaridir.

Kuzey Ege ve Canakkale Bogazi kayalikli ve
camur dip yapisina sahip, akintinin fazla, gemi
trafiginin yogun olmasi gibi nedenlerden dolay1 kiy1
balik¢iliginin endiistriyel balik¢iliga nazaran daha
fazla yapildig1 ve uzatma aglarinin aktif kullanildig1
bolgelerimizdendir. Ozellikle sade uzatma aglar1 bu
bolgede fanyali aglara nazaran olduk¢a yogun
kullanilmaktadir. Bu aglarm seciciliginin yiiksek
olmast ve hangi baligi, hangi boy araliginda
yakaladiginin bilinmesi balik¢ilik yonetimi agisindan
son derece onemlidir (Millar, 1992; Millar ve Holts,
1997).

Uzatma ag1 seciciligini etkileyen faktorler
arasinda; ag goz genisligi, baligin viicut yapist ve
boyu, ag ipinin kalinligi, gortinirligii ve esnekligi,
donam faktorii, balik davraniglar1 ve avcilik yontemi
oldugu belirtilmistir (Clarke, 1960; Hamley, 1975).
Segiciligi etkileyen ana faktoriin ag goz genisligi
oldugu bilindiginden dolayr diinya iizerinde yapilan
secicilik ¢alismalarin birgogunun bu faktor {izerine
yapildig1 goézlenmistir (Von Brandt, 1975). Diinyada

ve Tiirkiye’de yapilan uzatma ag1 seciciligi ¢alismalart
incelendiginde, avcilik yontemini ele alan herhangi bir
calismaya rastlanilamamustir.

Canakkale Bogazi’'nda ozellikle kig aylarinda
popiilasyonu artan Kupes (Boops boops) baliginin
avlanmasinda, galsama aglart donek ve wvoli
yontemlerinin  her ikisinde de kullanilmaktadir.
Yunistan ve italya’ya kis aylarinda ihracat1 yapilmasi
ve i¢ piyasada fiyatinin makul olmasi nedeniyle Kupes
baligmin Canakkale Bogazi ve iilkemiz icin sosyo-
ekonomik bir degeri vardir. Bu tiiriin aveiliginda 22,
23, 25 mm goz genisliginde aglar kullanilmaktadir
(Ayaz, Altiagac, Oztekin ve Ozekinci, 2009). Aveilik
yontemi farkiin segiciligi onemli derecede etkileyip
etkilemediginin  bilinmesi  balikgilik  yOnetimi
agisindan 6nem arz etmektedir.

Bu caligmada bolgede kupes avciliginda her iki
yontem (Voli ve Donek) ile de kullanilan galsama
aglarinin segiciliklerini incelemek ve her iki yontemin
secicilik iizerine etkisini belirlemek amag¢lanmustir.

Materyal ve Yontem

Bu galisma Mart 2020 — Nisan 2020 tarihleri
arasinda, Canakkale ili sinirlar1 igerisindeki Morto
Koyu ve Seddiilbahir Kd&yii kiyilarinda, 4 farkli
istasyonda, 2 — 15 metre derinlikler arasinda toplamda
20 deneme yapilarak gergeklestirilmistir. Denemelerin
gergeklestirildigi saha Sekil 1.’de gosterilmistir.
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Sekil 1. Calisma Sahasi, Canakkale Bogaz1

Calismada multifilament PA, 210 d / 3 numara ip
kalinligma, E=0,5 donam faktoriine ve 20, 22, 23 ve
25 mm g0z genisligine sahip galsama aglar
kullanilmistir. Her bir agin goz yiiksekligi 105 ve yaka
uzunlugu 100 m olarak belirlenip yapilmistir.
Calismada kullanilan galsama aglarinin sadece goz

genislikleri farkli olup diger donam 6zellikleri birbiri
ile ayn1 olacak sekilde yapilmistir.

Deniz ¢aligmalarinda, 7 m boyunda ve 55 HP giice
sahip Remzi Kaptan 17 isimli balik¢1 teknesi
kullanilmistir.
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Calismada deneme aglari avcilik ydnteminin
secicilige etkisini belirlemek amaciyla iki farkl
yontemde kullanilmigtir. Denemelerde 10 operasyon
donek ve 10 operasyon voli yontemi uygulanmistir.
Operasyonlar yapilirken avcilik yontemlerinin ardigik
olarak yapilmasina 6zen gosterilmistir.

Donek yonteminde aglar kiyidan denize dogru dik
olarak uzatilir. Iki ucuna bahigm hareket yoniine agik
olacak sekilde kuzuluk yapilarak birakilir. Yapilan
kuzuluklar akintinin etkisi ile bozulmasin diye agin

Sahil hatt!

r—

kursun yakasmma 2 — 5 kg’lik belli araliklar ile tas
baglanir. Gece hareket halinde olan baliklar kendi
giinlik gb¢li esnasinda herhangi bir miidahale
olmadan aglara yakalanir (Sekil 2). Voli yonteminde
ise baligin bulundugu ya da olabilecegi tahmin edilen
bir bolgenin etrafi ag ile gevrilerek, 151k, ses ya da labut
kullanilarak baligin aga dogru korkutularak siiriilmesi
seklinde operasyon yapilmaktadir (Gabriel, Lange,
Dahm ve Wendt, 2005) (Sekil 3). Bu nedenle donek
yonteminde baligin aga carpma hizi voli yontemine
nazaran daha yavastir.

Sekil 2. Donek yontemi ile aveilik operasyonu

i
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+
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Sekil 3. Voli yontemi ile avcilik operasyonu
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Her av operasyonundan sonra farkli goz
genisligine sahip aglarin yakaladigi baliklar ayri
yerlere alinmigtir. Yakalanan baliklarin toplam boy
Olglimleri 1 mm hassasiyetinde Ol¢iim tahtas: ile
yapilmis, toplam agirliklar1 ise 1 gr hassasiyetinde
terazi ile tartilarak kayitlari alinmustir.

Deneme aglarmin segiciliginin belirlenmesinde
SELECT (Share Each Lengthclass Catch Total) metot
kullanilmigtir (Millar, 1992; Millar ve Fryer, 1999;
Millar ve Holst, 1997). Bu metotta j boyutundaki ag
gozline yakalanan 1 uzunlugundaki baliklarin sayisi nj;
bir Poisson dagilimina sahip oldugu farz edilir ve
asagida belirtildigi gibi ifade edilir;

nij = nyj = Pois (pj M rj(l))

Burada; Al ag ile karsilagan 1 boyundaki baliklarin
bollugu; pj (1): goreceli balikgilik yogunlugunu (j ag
gozlinliin avlayabilecegi 1 boyundaki baliklarin
goreceli bollugu) ifade etmektedir. J ag goziine sahip
av aracina temas eden 1 boyundaki balik sayisinin
Poisson dagilimi pj(1)Al seklindedir. Rj(1) j ag gozii
icin segicilik egrisini meydana getirmektedir.

Nlj’nin  log-likelihood

goriilmektedir;

2. 240 loglp; 4 vy (01-p; 4 1y (D3

dagilimi asagida

Denemeler sonucunda elde edilen veriler
PASGEAR II version 2.6 (Kolding ve Skalevik, 2011)
bilgisayar programi kullanilarak degerlendirmeler
yapilmigtir. Program SELECT metot ile bes farkli
modele (Normal location, normal scale, log-normal,
gamma Ve bi-modal) ait parametreleri
hesaplamaktadir. Bu parametreler iginde en disiik
model sapma degerini veren model en iyi model olarak
secilmektedir.  Segicilik  egrileri  bu  modelin
parametrelerine gore excel programi kullanilarak
¢izdirilmigtir. SELECT metoda ait model denklemleri
asagida verilmistir.

Normal Location :

(L—k.mj)z

exp| —
P 20°
Normal Scale ;
(L —k,.m j)z
exp| — — 5
2k;.m;

Log-Normal ;

i (log(L)—u—log("

1

)

1exp +Iogﬂ—0——
Lo P m ) 2

A 20°
Gamma ;
a-1 L

—| expa-1-——
(e —1)km, k.m,
Bi-modal ;

L—k.m. L —k,.m,
exp ——( = 2’)2 +c.exp ——( =

2k, .m; 2k, .m;

PASGEAR 1II programinda yapilan analizler
sonucunda SELECT metotta belirlenen en iyi modelin
parametreleri kullanilarak Microsoft excel
programinda her bir yontemde farkli g6z
genisliklerindeki aglarin optimum yakalama boylar1
ve segicilik araliklart belirlenmistir. Bu araliklar ayni
gozlerde farkli aveilik yontemleri igin
kargilagtirilmistir.  Bu  karsilastirmalar  sonucunda
aveilik yonteminin segicilik farkinin olup olmadigi
ortaya konulmustur. Farkli yontemler ile aym1 goz
genigligine yakalanan baliklarin boy dagilimlart
arasinda istatistiksel fark olup olmadigi Kolmogorov —
Smirnov testi yapilarak analiz edilmistir.

Bulgular

Calisma periyodunda donek yonteminde 446, voli
yonteminde 530 olmak {izere toplamda 976 adet
Kupes balig1 yakalanmigtir. Minimum boy 12,7 cm,
maksimum boy 27,8 cm’dir. Minimum agirlik 35 gr,
maksimum agirlik 212 gr’dir (Tablo 1).

Yakalanan baliklarin aglara gére boy — frekans
dagilimlart Sekil 4’te verilmistir. Voli yontemi ile
yakalanan baliklarin boy ortalamalarmin donek
yonteminde yakalananlara gore daha biiyiik olduklar
goriilmektedir.

Segicilik parametreleri, donek ydntemi igin en
diisiik model sapma degerini veren Normal Location
ve voli yontemi icin Normal Scale modeliyle
hesaplanmistir (Tablo 2). Bu modellere gore, 20, 22,
23 ve 25 mm goz genisligine sahip galsama aglarinda
optimum yakalama boylar1 ddének yonteminde
sirastyla 16,25 cm, 17,87 cm, 18,68 cm, 20,31 cm, voli
yonteminde ise 19,13 cm, 21,04 cm, 22 cm, 23,91 cm
olarak hesaplanmistir (Tablo 3). Segicilik analizleri
sonucunda, voli yontemi ile yapilan avcilikta, donek
yontemine gore ortalama 3 — 3,5 cm daha biiyik
baliklarin yakalanabilecegi hesaplanmustir.
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Tablo 1. Denemelerde aglara yakalanan baliklarin maksimum, minimum ve ortalama boy ve agirliklar

Ortalama Ortalama

Ag Goz Minimum Maksimum Boy (cm) Minimum Maksimum Agrlik () Aveiik
Genisligi Boy (cm) Boy (cm) + Std. Hata Agirlik (g) Agirlik (g) + Std. Hata Yontemi
20 mm 104 15,8 20,4 17,58 +0,1 36 94 59,43 £1,0
22 mm 94 16,4 20,6 18,15 +0,1 48 94 64,23 £0,8 Dének
23 mm 105 12,7 20,8 17,92 +0,1 35 97 63,04 +0,9
25mm 143 16,8 21,2 18,52 +0,1 48 99 68,09 £0,8
20 mm 118 16,3 21,9 19,05 +0,1 49 116 74,74 £1,5
22 mm 127 17 24,6 20,47 +0,1 53 174 93,40 +1,8 voli
23 mm 135 18,1 26,3 21,33 £0,2 59 186 106,94 £2.7
25mm 150 18,1 27,8 21,56 +£0,2 61 212 108,00 £2,5
20 mm Bdonek yontemi Mvoli yéntemi
80
gso
?40
g
E 20
0 — ——— T _' ———————
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Toplam Boy (cm)
22 mm Hdonek yontemi M voli yontemi
80
gﬁo
;40
§ J
2 20
g ——— = =
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Toplam Boy (cm)
23 mm Hdfnek ybntemi ™ voli yontemi
80
gﬁo
;40
E
,—?_ 20
= 0 —_—— J.l.l.'.'...-__
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
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25 mm mdonek yontemi mvoli yéntemi
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gﬁo
;40
|
,—?_ 20
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(=]

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
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Sekil 4. Donek ve voli yontemi ile aglara yakalanan baliklarin boy dagilimlar
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Tablo 2. SELECT metot kullanilarak yapilan analizler sonucunda her iki yontem i¢in hesaplanan model

parametreleri

Model Parametre Sapma _value Serbestlik Aveiik
Degeri P Derecesi (d.f.) Yontemi
Normal location (& ©)=(8,126; 2,687) 73,866 0,0000001 23
Normal scale (k1; k2)=(8,258; 1,265) 76,181 0,0000001 23
Lognormal (nl; 0)=(2,818; 0,149) 76,383 0,0000001 23 Dének
Gamma (k; @)=(0,185; 45,455) 76,158 0,0000001 23
(k1; k2; k3; k4;
Bi-modal w)=Hesaplanamadi Hesaplanamadi Hesaplanamadi Hesaplanamadi
Normal location (k; 0)=(9.,411; 2,526) 81,695 0,000003 32
Normal scale (k1; k2)=(9,566; 1,108) 75,30 0,000024 32
Lognormal (n1; 0)=(2,952; 0,116) 79,831 0,000006 32 Voli
Gamma (k; 0)=(0,128; 75,278) 78,167 0,00001 32
(k1; k2; k3; k4;
Bi-modal w)=Hesaplanamadi Hesaplanamadi Hesaplanamadi Hesaplanamadi

Tablo 3. Avcilik yontemlerine gore deneme aglarinin hesaplanan optimum boy ve yayilim degerleri

Ag Goz Optimum

Yayilim Aveilik Secicilik

Genisligi Boy (cm) (cm) Yontemi Modeli
20 mm 16,25 2,687
22 mm 17,87 2,687 . Normal
Donek .
Location
23 mm 18,68 2,687
25 mm 20,31 2,687
20 mm 19,13 2,216
22 mm 21,04 2,438 . Normal
Voli
Scale
23 mm 22,00 2,548
25 mm 23,91 2,770

Secicilik analizleri sonucunda, farkli yontemler
icin  g¢izdirilen secicilik egrileri  Sekil 5’te
gosterilmektedir. Voli yontemi ile yakalanan
baliklarin  optimum yakalama boylar1  donek
yontemine gore daha biiylik oldugu goriilmektedir.

Kolmogorov — Smirnov testi sonuglari, voli ve
donek yontemi ile yakalanan ayni goz genisligine
sahip aglarin yakaladigi baliklarin boy dagilimlari
arasinda istatistiksel farkin Onemli oldugunu
gostermistir (P<0,05).
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Sekil 5. Deneme aglar1 i¢in her iki yontemde ¢izdirilen segicilik egrilerinin karsilastirilmast

Tartisma ve Sonug¢

Bu calismada iki farkli aveilik yonteminin galsama
aglart segiciligi lizerindeki etkisi incelenmistir.
Calisma sonucunda voli yontemi ile yakalanan
baliklarin optimum yakalama boyu donek yontemi ile
avlananlardan 3-3,5 cm daha Dbiyik oldugu
belirlenmistir. Yapilan Kolmogorov — Smirnov test
sonuglart da bunu dogrulamigtir (P<0,05). Voli
yonteminin uygulanmasinda baliklar aga dogru
korkutularak siiriiliir. Bundan dolay1 aga c¢arpma
hizlari, donek yontemine goére c¢ok daha fazladir.
Donek yonteminde baliklar giinliik gé¢ hareketleri ile
aglara yakalanmaktadir. Nitekim Kumova ve dig.
(2015) donam faktoriinii test ettikleri ¢alismada, bu
faktoriin ancak segicilikte aveilik yontemi gibi diger
faktorlerle birlikte etkili olabilecegini belirtmistir. Her

ne kadar Hamley (1975) avcilik yonteminin segicilige
etkisi oldugunu belirtmis olsa da, literatiirde bu
konuyu ele alan bir secicilik caligmasina
rastlanilamamustir.

Hickford ve Schiel (1996), biiyiikk baliklarin
genellikle operkulum hizasindaki viicut c¢evresi
oniinden, kiiglik baliklarm ise galsamasindan ya da aga
saplanarak gergeklestigini ifade etmislerdir. Yapilan
denemeler sonucu yakalan baliklarin kiiciik olmasi
nedeniyle neredeyse tamami1 galsamasindan ya da aga
saplanarak yakalanmiglardir. Dolayis1 ile bu viicut
yapisina sahip ve kullanilan ag goéz genisligine gore
normal sartlarda galsamasindan ya da aga saplanarak
yakalanabilecek  biiyiikliikteki baliklar  voli
yonteminde korkutulmasi nedeniyle yliksek ylizme
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hiz1 ile aga geldikleri i¢in ag goziiniin iginden
gegebilmektedir.

Kupes baligi i¢in yapilan segicilik ¢aligmalar
incelendiginde; Ayaz ve dig. (2010) ip kalmliklarmi
konu aldiklart ¢aligmalarinda benzer aglari voli
yontemi kullanarak kargilagtirmigtir.  Denemeler
sonucunda optimum yakalama boylarin1 22 mm, 23
mm ve 25 mm goz genisligine sahip aglar i¢in sirast
ile 23,3 cm, 24,4 cm ve 26,5 cm olarak belirlemistir.
Kumova ve dig. (2015) donam faktoriini inceledikleri
calismalarinda 2 agm bizim calismamizla benzerlik
gosterdigi goriilmektedir. Denemelerinde 22 mm ve
25 mm goz genisligine sahip aglar i¢cin optimum
yakalama boylarm: 21,9 cm ve 24,9 olarak
hesaplamislardir. Calismamizda voli yontemi ile
kullanilan aglarda optimum yakalama boylari sirasi ile
22 mm, 23 mm ve 25 mm g6z genisligine sahip aglar
igin sirast ile 21 cm, 22 cm ve 23,9 cm olarak
belirlenmistir. Bu durumun c¢alismalarin yapildig:
mevsimsel farklardan kaynaklandigini
diistinmekteyiz.

Kupes baliginin ilk iireme boyu fiizerine yapilan
calismalarda erkek ve disi bireylerin ilk iireme
boylarinin sirasiyla 9,35 cm ve 12,96 cm oldugu tespit
edilmistir (Kmacigil, Ilkyaz, Metin, Ulas, Soykan,
Akyol ve Gurbet, 2008). Giiney Portekiz’de
gergeklestirilen bir bagka caligmada ise 15,22 cm
olarak belirlenmistir (Monteiro, Bentes, Coelho,
Correia, Goncalves, Lino, Ribeiro, ve Erzini, 2006).
Gida, Tarim ve Hayvancilik Bakanligi tarafindan 2020
Agustos ayinda yaymlanan 5/1 sayili ticari avciligi
diizenleyen tebligde Kupes baligi aveiligi igin
herhangi bir donem ve boy kisitlamast
bulunmamaktadir. Gergeklestirilen caligmada
kullanilan 20, 22, 23, 25 mm g6z genisligine sahip
galsama aglarmin optimum yakalama boylarmin
literatiirdeki degerlerden yiliksek olmasi nedeniyle
Kupes stogunun devamliligi agisindan deneme
aglarinin tehdit olusturmadig tespit edilmistir. Ancak
ticari olarak disiiniildiigiinde balik¢ilar ile yapilan
goriismeler sonucunda 17 cm ve daha az uzunluktaki
Kupes baliklarmin ticari degerinin ¢ok az olmasi
nedeniyle ile Kupes balig1 avciligi igin 22 mm ve daha
biiyiik goz genisligine sahip aglarm kullanilmasinin
onemli oldugu ortaya ¢ikmaktadir.

Calisma sonuglart segiciligin avcilik yonteminden
onemli derecede etkilendigini gostermistir. Ozellikle
kupes gibi fusiform viicut yapisina sahip olan
baliklarda bu  durumun  6nemli  oldugunu
diisinmekteyiz. Ag gozlerinin seciciligini etkileyen
pek cok faktor oldugu icin yapilan tiim ¢alismalarin bir
biitiin olarak degerlendirilmesi ve Oyle karar
alinmasinin siirdiiriilebilir balik¢ilik acgisindan son
derece onemli oldugu ¢alismamiz sonucunda bir kez
daha ortaya ¢ikmustir.

Kaynaklar

Altinagac, U., Ayaz, A., Ozekinci, U., & Oztekin A.
(2008). Edremit Korfezi Dip Uzatma Aglarinm
Teknik Ozellikleri ve Yapisal Farklihiklari. Journal
of Fishery Sciences, 2(3): 432-439.

Ayaz, A., Altimagag, U., Oztekin A., & Ozekinci, U.
(2009). The Effect of Seasons on Gill Net
Selectivity. Aquatic Sciences And Engineering,
34(4):116-121.
Doi:https://doi.org/10.26650/ASE2019575395.

Ayaz, A., Altinagag, U., Ozekinci, U., Cengiz, O., &
Oztekin A. (2010). Effects of hanging ratio on
gillnet selectivity for annular sea bream (Diplodus
annularis) in the northern Aegean Sea, Turkey.
Journal of Animal and Veterinary Advances,
9(7):1137-1142.

Clarke, J.R. (1960). Report on selectivity of fishing
gear. ICNAF Spec. Publ., 2: 27-36.

Gabriel, O., Lange, K., Dahm, E. & Wendt, T. (Eds.)
(2005). Von Brandt’s Fish catching methods of the
World, Blackwell, Oxford, UK, 536 pp.

Gulland J.A., (1969). Manual of Methods For Fish
Stock Assessment, Part |1, Fish Population
Analysis, Man FAO. Fish Sci., 4: 154.

Hamley, J.M. (1975). Review of gillnet selectivity.
Journal of the Fisheries Research Board of
Canada,32:1943-1969.
Doi:https://doi.org/10.1139/f75-233.

Hickford, M.J.H. & Schiel, D.R. (1996). Gillnetting in
southern New Zealand, Duration effects of sets and
entanglement modes of fish. Fishery Bulletin, 94
(4): 669-677.

Kiacigil, H.T., ilkyaz, A.T., Metin, G., Ulas, A.,
Soykan, O., Akyol, O., & Gurbet, R. (2008).
Balik¢ilik  Yonetimi  Agisindan Ege Denizi
Demersal Stoklarmin Ik Uriime Boylar1, Yaslari
Parametrelerinin ~ Tespiti. TUBITAK-CAYDAG
Proje No: 103Y132, 327p.

Kolding, J. & Skalevik, A. (2011). PasGear 2. A
database package for experimental or artisanal
fisherydata.Version 2.5. available at
http://www.imr.no/forskning/bistandsarbeid/nansi
s/pasgear2/en.

Kumova, C. A., Altinagac, U., Oztekin, A., Ayaz, A.,
& Aslan, A. (2015). Effect of Hanging Ratio on
Selectivity of Gillnets for Bogue Boops boops L
1758. Turkish Journal of Fisheries and Aquatic
Sciences, 15(2): 567-573. Doi: 10.4194/1303-
2712-v15_2 43.

Millar, R.B. (1992). Estimating the Size-Selectivity of
Fishing Gear by Conditioning on the Total Catch.
Journal of the American Statistical Association,
87, 962-968.

109



Ayaz ve Altnagag, COMU J Mar Sci Fish, 3(2):102-110(2020)

Millar, R.B., & Fryer, R.J. (1999). Estimating the size-
selection curves of towed gears, traps, nets and
hooks. Reviews in Fish Biology and
Fisheries,9,89-116.
Doi:https://doi.org/10.1023/A:1008838220001.

Millar, R.B., & Holst, R. (1997). Estimation of gillnet
and hook selectivity using log-linear models, Ices
Journal of Marine Science, 54, 471-477. Doi:
https://doi.org/10.1006/jmsc.1996.0196.

Monteiro, P., Bentes, L., Coelho, R., Correia, C.,
Goncalves, J.M.S., Lino, P.G., Ribeiro, J., &
Erzini, K. (2006). Age and growth, mortality,
reproduction and relative yield per recruit of the
bogue, Boops boops Linne, 1758 (Sparidae), from
the Algarve (south of Portugal) longline fishery.
Journal of Applied Ichthyology, 22, 345-352. Doi:
https://doi.org/10.1111/j.14390426.2006.00756.X.

Von Brandt, A. (1975). Enmeshing nets: gillnets and
entangling nets - the theory of their efficiency,
Proc. EIFAC Symp.

110



———— ”
A -

SOMTIMET ) AT http://jmsf.dergi.comu.edu.tr f

2020 3(2): 111-119 St SR 8 S

DOI: 10.46384/jmsf.819485

http://dergipark.gov.tr/jmsf
COMU JOURNAL OF MARINE SCIENCE AND FISHERIES

RESEARCH ARTICLE e-1SSN 2651-5326 ARASTIRMA MAKALESI

Effect of Liquid Seaweed Extract on Growth and Biochemical Composition
of Treptacantha barbata (Phaeophyceae)

Merve Kiinili 1, ilknur Ak*?

> Canakkale Onsekiz Mart Universitesi, Lisansiistii Egitim Enstitiisii, Su Uriinleri Yetistiriciligi A.B.D., Terzioglu Kampiisii, 17100,
Canakkale/Tiirkiye
2 Canakkale Onsekiz Mart Universitesi, Deniz Bilimleri ve Teknolojisi Fakiiltesi, Yetistiricilik Boliimii, Terzioglu Kampiisii, 17100,
Canakkale/Turkiye
Correspondent: ilknurak@comu.edu.tr
Received: 01.11.2020 Accepted: 18.11.2020
Llknur Ak: Orcid 0000-0002-0233-0025

How to cite this article: Kiinili, M. & Ak, I.., (2020). Effect of liquid seaweed extract on growth and biochemical composition of
Treptacantha barbata (Phaeophyceae). COMU J. Mar. Sci. Fish, 3(2): 111-119. DOI: 10.46384/jmsf.819485

Abstract: In this study, the effects of liquid extract from brown seaweed Colpomenia sinuosa on growth rate and
biochemical composition of Treptacantha barbata were investigated. Liquid extract of C. sinuosa was used in two
different concentrations (1ml I'1(Cy), 2 ml I'1(Cy)). Also, the Conway medium was used in the control group. The
experiments were carried out for 35 days, and the highest growth rate and biomass yield was determined in C1
(p<0.05). The crude lipid of the groups varied from 1.18+0.03% ile 2.194+0.06%. The highest crude protein content
was found in the control and C; groups. It was determined that there are statistically significant differences between
the ash contents of all groups (p<0.05). Our results showed that saturated fatty acids (SFA) constituted more than
half of all groups' fatty acid contents. Monounsaturated fatty acids (MUFA) content of groups varied between
23.51 £0.23% and 25.36 + 0.22%. In the study, it was determined that the C1 group had higher polyunsaturated
fatty acid content compared to other experimental groups. As a result of the study, it was determined that C. sinuosa
liquid extracts could be used as a nutrient medium in T. barbata cultivation.

Keywords: Treptacantha barbata, Colpomenia sinuosa, Cystoseira, Culture, Proximate Composition

Siv1 Alg Oziitiiniin Treptacantha barbata’nin (Phaeophyceae) Biiyiime ve
Biyokimyasal Kompozisyonuna Etkisi

Ozet: Bu calismada esmer alglerden Colpomenia sinuosa s1v1 dziitiiniin Treptacantha barbata’ nin biiyiime hiz1 ve
biyokimyasal kompozisyonu tizerine etkileri arastirilmistir. C. sinuosa siv1 6ziitii iki farkli konsantrasyonda (1ml
I'(Cy), 2 ml I'Y(Cy)) kullamlmigtir. Ayrica denemelerde Conway ortammin kullanildig1 bir kontrol grubu da
olusturulmustur. 35 giin siiren denemelerde en yiiksek biiyiime hizi ve biyomas verimi C; grubunda saptanmistir
(p<0,05). Gruplarin ham yag igerikleri %1,18+0,03 ile %2,19+0,06 arasinda degisim gostermistir. En yiiksek ham
protein icerigi ise kontrol ve C; gruplarinda saptanmigtir. Tiim gruplarin kiil i¢erikleri arasinda istatistiksel agidan
onemli farkliliklarin oldugu belirlenmistir (p<0,05). Tiim gruplarin yag asidi igeriklerinin yarisindan fazlasini
doymus yag asitlerinin (SFA) olusturdugu goézlemlenmistir. Deneme gruplarimizin tekli doymamis yag asitleri
(MUFA) igerigi %23,5140,23 ile 25,36+0,22 arasinda degisim gostermistir. Caligmada C; konsantrasyonundaki
C. sinuosa s1v1 oziitii kullanilarak yetistirilen T. barbata talluslarinin diger deneme gruplara gore daha fazla
¢oklu doymamus yag asidi i¢erigine sahip oldugu belirlenmistir. Calisma sonucunda T. barbata yetistiriciliginde
C. sinuosa sivi1 6ziitlerinin besin tuzu olarak kullanilabilecegi saptanmustir.

Anahtar Kelimeler: Treptacantha barbata, Colpomenia sinuosa, Cystoseira, Yetistiricilik, Besin Kompozisyonu
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Giris

Makro algler birgok canli i¢in iireme, barinma ve
beslenme alanlarini olusturmalarinin yani sira 12 bin
yildan fazla bir siiredir insanoglu tarafindan basta gida
olmak iizere tarim, sanayi ve ilag gibi bircok alanda
kullanilmaktadir (Ak, 2015). Ayrica, makro algler
mineral, protein, yag asitleri, vitaminler, ikincil
metabolitler ve biyoaktif maddeler bakimindan zengin
olmalar1 nedeniyle de fonksiyonel gida olarak
degerlendirilmektedir (Ak ve Tiirker, 2018; Ak, 2015).
Ozellikle yaklasik son 40 yildir gelisen teknoloji ile
makro alglerin gida, tarim kozmetik ve ilag alanlarinda
kullanim talebinin artmasiyla birlikte iiretimi de hiz
kazanmigtir. 2018 yili FAO verilerine gore
yetistiriciligi yapilan makro alg miktar1 son 20 yilda
%346 kat artig gostererek 9,296 milyon tondan 32,199
milyon tona ulagmistir (FAO, 2020). Bu iiretimin
%353,54’ini kirmizi algler, %46,40°m1 esmer algler ve
%0,06’sm1 ise yesil algler olusturmaktadir (FAO,
2020). Makro alglerin kullanim alanlarinin
yayginlagmasi ile oniimiizdeki yillarda da yetistiricilik
miktarinin artacagi ongoriilmektedir (Borges, Araujo,
Azevedo ve Pinto, 2020). Hem artan talebi kargilamak
hem de iiretim maliyetini azaltmaya yonelik yapilan
arastirmalar da son yillarda hiz kazanmistir. Bu
calismalarda 151k, sicaklik, tuzluluk, pH, besin tuzlari
gibi  faktorlerin  algin  biiylime hizi ve/veya
biyokimyasal igerikleri {izerine etkileri incelenmistir
(Baghdadli, Tremblin, ve Ducher, 1994; Bastos, 2019;
Bollen, Pilditch, Battershill ve Bischof, 2016; Floreto,
Hirata, Ando ve Yamasaki, 1993; Gong, Liu ve Zou,
2020). Ancak alg iiretiminde ortam kosullarinin yani
sira kullanilan besin tuzlari alglerin biiylime ve
biyokimyasal iceriklerine etki eden en Onemli
faktorlerden biridir. Ortamda bulunan besin tuzu
tiirevlerine ve miktara gore alglerin biyokimyasal
igerikleri de farklilik gostermektedir (Ak, Oztaskent,
Oziidogru ve Goksan, 2015; Cirik, Sen ve Ak, 2010;
Toth, Harrysson, Wabhlstrom, Olsson, Oerbekke,
Steinhagen, Kinnby, White, Albers, Edlund, Undeland
ve Pavia, 2020). Alg yetistiriciliginde genellikle
maliyeti yiiksek olan inorganik besin tuzlar
kullanilmaktadir. Hem organik sivi bitki 6ziitlerinin
alglerin biiylimesi ve biyokimyasal
kompozisyonlarina etkisi tizerine (Ak, Cetin, Cirik ve
Goksan, 2011; Pacheco-Ruiz, Zertuche-Gonzalez,
Arroyo-Ortega ve Valenzuela-Espinoza, 2004; Raoof,
Kaushik ve Prasanna, 2006; Werlinger, Mansilla,
Villarroel ve Palacios, 2009) hem de sivi alg
Oziitlerinin mikro ya da makro alg yetistiriciliginde
kullanimu ile ilgili ¢ok az sayida arastirma mevcuttur
(Abdel-Kareem, Mohy ELDin ve Ibrahim, 2020;
Kaladharan, Gireesh ve Smitha, 2002; Kiinili ve Ak,
2020; Loureiro, Reis ve Critchley, 2010; Robertson-
Andersson, Leitao, Bolton, Anderson, Njobeni ve
Ruck, 2006). Bu ¢alismalarda Sargassum, Ecklonia,
Ascophyllum, Ulva ve Pterocladia cinslerinin sivi
oziitleri alg yetistiriciliginde kullanilmis olup, sivi
oziitlerin kullanildig1 gruplarin kontrol gruplarina

yakin veya daha yiikksek biiyiime hizlarma sahip
oldugu aragtirmacilar tarafindan bildirilmistir.

Ulva sp., Enteromorpha sp., Sargassum sp.,
Codium sp. gibi algler besin tuzlarimin bol bulundugu
bolgelerde zaman zaman asiri ¢ogalarak c¢evre
felaketlerine de yol agmaktadir. Giiney Cin, Sargas ve
Mans denizlerine kiyis1 olan iilkeler asir1 alg
cogalmalarindan olumsuz etkilenmektedir (Casas-
Beltran, Gallaher, Hernandez Yac, Febles Moreno,
Voglesonger, Leal-Bautista ve Lenczewski, 2020;
Jones, Quillien, Fabvre, Grall, Schaal ve Le Bris,
2020). Ulkemizde ise Izmir Korfezi’'nde “green tide”
olarak adlandirilan yesil alglerden Ulva tiirlerinin yol
acti1 asirt makro alg ¢ogalmasinin goriilme sikligi son
yillarda artig gostermektedir (A. Ajansi, 2018; D. H.
Ajansi, 2020). Bu asir1 ¢ogalmalar yarattiklari gevre
sorunlarinin yani sira ekonomik anlamda da ciddi
kayiplara neden olmaktadir. Ayrica, sahil seridinde
biriken alg biyomaslar1 da degerlendirilmeden bertaraf
edilmektedir. Oysa ki, bu biyomasin farkli sekillerde
degerlendirilmesi bir nebze de olsa ekonomik kaybi
azaltabilir. Azot, fosfat ve pigment iceriklerinin
yiiksek olmasinin yani sira oksin, giberellin, sitokin ve
absisik asit gibi bazi biyoaktif madde igerikleri
nedeniyle diinya genelinde bir¢ok iilke sahil
kiyilarinda biriken makro algleri giibre olarak
degerlendirmekte ve yaygin sekilde kullanilmaktadir
(Ak, 2015). Ulkemizde ise makro alglerden giibre
tiretimine yonelik bir sektdr olmamasina karsin makro
alg kokenli gilibre kullaniminin yayginlastigi gesitli
arastirmalarda rapor edilmektedir (Ak, 2015; Engin,
Yagmur, Cirik, Okur, Esiyok ve Gokpinar, 2019;
Esiyok ve Bozokalfa, 2007; Turan ve Kose, 2004).
Ancak, tilkemizde alg yetistiriciliginde makro alglerin
kullanimma  yonelik  yapilmig  bir  calisma
bulunmamaktadir.

Calisma kapsaminda Canakkale sahil seridinde
biriken esmer alglerden Colpomenia sinuosa’dan elde
edilen sivi Oziitler énemli bir aljinat kaynagi olan
Treptacantha barbata yetistiriciliginde kullanilmustir.
Deneme gruplarmin biiyiime hizlari, biyomas
verimleri ve biyokimyasal kompozisyonlarinda
meydana gelen degisimler belirlenmistir.

Materyal ve Yontem
Materyal

Calismada sivi oziitii elde edilen Colpomenia
sinuosa (Mertens ex Roth) Derbés & Solier 1851 ve
Treptacantha barbata (Stackhouse) Orellana &
Sansoén Canakkale Bogazi Kepez mevkiinden (40°
6'42.71"N,  26°24'6.60"E) toplanmustir.  Algler
iizerindeki epifitik organizmalar ayiklanmig ve
sonrasinda steril deniz suyu ile yikanmstir.
Yetistiricilik denemelerinde kullanilacak olan T.
barbata talluslar1 15 giin boyunca Conway ortami
(Tompkins, Deville, Day ve Turner, 1995)
kullanilarak ortama adapte olmalar1 saglanmistir.
Conway ortami; KNO3z, 100 g/m?; Na;HPO4, 20 g/m?®
ve 1 ml iz element soliisyonu (FeCls.6H,0, 1,3 g/m?,
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NaszEDTA.ZHzo, 45 g/m3; H3BO3, 33,4 g/m3;
CuS04.5H:0, 4,0 g/m? CoCl..6H.0, 4,0 g/m?
MnCl,.4H,0, 0,36 g/m3; (NH4)6MO7024.4H20, 18
g/m3; ZnCly, 4.2 g/m?3)

St oziitiin yapimu ve oziitiin mineral madde icerigi

C. sinuosa talluslarindan sivi  6ziit eldesi
(Sivasankari, Venkatesalu, Anantharaj ve
Chandrasekaran, 2006)’e gére yapilmigtir. Elde edilen
makro alg oziiti 0 — 4°C’de denemeler siiresince
saklanmistir. Deneme gruplari olusturulmadan 6nce
hazirlanan sivi 6ziitiin mineral madde igerigi ICP-AES
(Varian Liberty AX Sirali ICP-AES) kullanilarak
saptanmugtir. Sivi C. sinuosa 6ziitiiniin mineral madde
icerigi, Iskandinav Gida Analizi Komitesi'nin
yontemine (No: 186) (NMKL, 2007) gore
belirlenmistir. Tiim analizler {i¢ paralel ve {i¢ tekrarlt
olarak gergeklestirilmistir. Analiz edilen bilesikler ve
elementler sirastyla amonyum (NHy%), nitrit (NO2),
nitrat (NOjs), fosfat (PO4%), siilfat (SO4?),
magnezyum (Mg?*), kalsiyum (Ca?*), demir (Fe?*) ve
bakirdir (Cu®"). Elde edilen sonuglar standartlarla
(VH6 Lab Tek Elementli Atomik Absorpsiyon CRM)
karsilagtirilarak g/l olarak ifade edilmistir (Tablo 1).

Yetistiricilik denemeleri, biiyiime hizi ve biyomas
verimi hesaplamalari

Deneme gruplarinda kullanilan siv1 6ziit miktarlar
Tablo 1°de gosterilmistir. Cy igin 1ml/ 1, Cy igin 2ml/1
olacak sekilde ayarlanmistir. Conway (Tompkins ve
dig., 1995) ortami kontrol grubunda kullanilmistir. T.
barbata talluslarinin stok yogunlugu 15 g/l olacak
sekilde ayarlanmistir. Denemeler 3 I’lik cam kaplarda
gerceklestirilmis olup denemeler siiresince bes giinde
bir biyomas baglangi¢ yogunluguna gelecek sekilde
hasat edilmistir. Denemeler 35 giin boyunca
stirdiirtilmiistiir. Siv1 alg 6ziitleri denemeler siiresince
her giin Kkiiltiir kaplarina ilave edilmistir. Isik
yogunlugu 100 pmol foton /m? s olacak sekilde
isikolger  (LI-250)  yardimi  ile  ayarlanmustir.
Talluslarin kiiltiir kaplarindaki homojenizasyonu igin
tiim gruplarda havalandirma kullanilmistir. Denemeler
stiresince gruplarin pH ve sicaklik 6lgiimleri giinde iki
defa 1 °C duyarliliktaki termometre ve pH metre
(Hanna, HI8314) yardimiyla yapilmistir. Deneme
gruplarinin  bliyime hizlar1 ve biyomas verimleri
Troell, Halling, Nilsson, Buschmann, Kautsky ve
Kautsky (1997) ve Smith ve Walker (1980)’ a
hesaplanmustir.

Tablo 1. Siv1 giibrenin ve deneme gruplarinin besin tuzu igerikleri.

Swvi giibre (/1)

C1(x103g/ l/giin)  C2(x10%g/ l/giin)

NO3 25 25
NO, 15 15
NH.* 0,10 0,10
PO, 2,80 2,80
S0, 23,20 23,20
Ca* 401,60 401,60
Mg*? 53,5 53,50
Cu* 1.2 1,20
Fet2 03 0,30

50
30
0,20
5,60
46,40
803,20
107,00
2,40

0,60

Biyokimyasal icerikleri

Hasat edilen talluslar 30 °C’de 48 saat siiresince
kurutulmus ve daha sonra o6giitiicii yardimiyla toz
haline getirilmistir. Hazirlanan 6rnekler ham protein,
kiil, nem, ham yag ve yag asidi analizlerinde
kullanilmistir. Ham protein tayini Kjeldahl yontemine
gore yapilmig olup organik azot igeriginin
hesaplanmasinda  faktdr olarak 6,25  degeri
kullanilmistir (AOAC, 2000). Orneklerin nem ve kiil

icerikleri ~ AOAC  (2000)  yontemine  gore
belirlenmistir. Ham yag igerigi Folch, Lees ve Sloane
Stanley (1957) yontemi ile belirlenmistir. Deneme
gruplarinin yag asidi metil esterler (FAME) analizleri
UIPAC (1979) yontemine gore yapilmistir. Thermo
Finnigan Trace GC — MS DSQ, Xcalibur Ana Sayfa
sirim 1.4 SR1 yazilim olarak kullanilmistir. 30 mX
0.251.D. X 0.25 pm film kalinhiginda ZB-%MS kolon
ile FAME’ler ayristirilmistir. Sicaklik baglangigta 60
°C 5 dakika tutulmus, 5 °C/dk'lik bir hizda 200 °C'ye
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yiikseltilmis ve 5 dakika 200 °C'de tutulmustur.
Sicaklik, son olarak 5 °C/dk'lik bir hizda 260 °C'ye
yiikseltilmis ve 20 dakika 260 °C'de tutulmustur.
FAME'lerin pik tanimlamasi, bilinen standartlarin
(Supelco 37 Bilesen FAMEs Mix) tutma siireleri ve
kiitle spektrumlarmin karsilagtirilmasiyla
gergeklestirilmigtir. GC-MS  kromatogramlari, yag
asitlerinin tanimlanmasi NIST ve Wiley kitapliklarinin
karsilagtirilmasiyla yapilmistir. Tiim analizler {i¢
tekrarli yapilmistir. FAME'ler, makro alg 6rneklerinin
toplam FAME'lerinin yiizdesi olarak sunulmustur.

Istatistiksel Analizler

Denemeler sonucunda elde edilen veriler Tukey'in
coklu kargilagtirma testleri ile tek yonlii varyans
analizi (ANOVA) ile analiz edilmis olup farklar p
<0.05 oldugunda anlamli kabul edilmistir. Tek yonli
varyans analizinden oOnce, tiim veriler, Ozdamar
(1997)’a gore PASW STATISTICS 19 yazilimi1 (IBM
SPSS Inc., Chicago, IL) kullanilarak varyans
homojenligi (Levene'nin esit varyanslar i¢in testi) ve
normal dagilim (Anderson-Darling testi) agisindan
incelenmistir.

Bulgular ve Tartisma

Bu calismalarda 6nemli bir aljinat kaynagi olan T.
barbata’nin yetistiriciliginde C. sinuosa siv1 6ziitiiniin
etkileri arastirilmigtir. Deneme gruplarinin pH ve

sicaklik degerleri sirastyla 8,5+1,0 ve 20,0+£1,0 °C
olarak dl¢iilmistiir. Cirik, Sen ve Ak (2010) tarafindan
her iki degerin de algin biiyiimesi igin optimum
degerler araliginda oldugu bildirilmistir. Deneme
gruplarinin ortalama bilyiime hizlar1 ve biyomas
verimleri Sekil 1°de gosterilmistir. Calisma sonucunda
en yiiksek biiyiime hiz1 C; grubunda %20 /giin olarak
hesaplanmistir (p<0,05). C, grubunun en diisiik
bliylime hizina sahip oldugu saptanmistir. Gruplar
arasinda en yiiksek biyomas verimi Ci; grubunda
saptanirken kontrol ve C; gruplari arasinda istatistiksel
yonden anlamli bir farklilik bulunamamaistir (p>0,05).
Loureiro ve dig. (2010) esmer alg Ascophyllum
nodosum tirinden elde edilen sivi  Ozitiiniin
Kappaphycus alvarezii 'nin biiyiime hizi ve epifitik
organizmalar1 {izerine etkilerini aragtirmiglardir.
Calisma sonucunda bir saat boyunca 15-20 g/l
konsantrasyonlardaki A. nodosum sivi 6ziitii ile banyo
yaptirilan gruplarin daha hizli biiylidiigiinii ve daha az

epifit  problemi  yasadiklarim1  bildirmislerdir.
Kaladharan ve dig. (2002) mikro alglerden
Tetraselmis  gracilis, Isochrysis galbana ve

Chaetoceros calcitrans tiirlerinin biiylime hizlarinm
Ulva lactuca o6ziitt ve vitamin takviyeleri (B1 ve Bi)
kullanarak %250 — 325 arasinda artis saglamiglardir.
Robertson-Andersson  ve  dig. (2006) farkh
konsantrasyonlarda kullanilan Ecklonia maxima sivi
Ozitiintin Gracilaria gracilis’in biiylime hizin1 giinliik
%6’ya kadar arttirdigini bildirmislerdir.

0.20 3.80 - a
= _—E b
5 1 2360 4 b
O;” 0.19 1 Ns:
= 2 540
P g
i ] 5
& 018 4 z
= T g 320
=S
0.17 3.00
Kontrol ©c1 c2

Sekil 1. Deneme gruplarinin biiyiime hizi ve biyomas verimlerinde meydana gelen degisimler

Yetistiricilik denemeleri sonucunda elde edilen
biyomasin besin kompozisyonlarinda meydana gelen
degisimler Tablo 2’de gosterilmistir. En yiliksek ham
yag igerigi C; grubunda saptanmistir. Kontrol
grubunun ham yag icerigi ise %]1,18+0,03 olarak
Olglilmiistiir. Cesitli galigmalarda T. barbata tiiriiniin
ham yag iceriginin %1,44 ile 10,3 arasinda degisim
gosterdigi bildirilmistir (Cirik ve dig., 2010; Maneyv,
lliev ve Vachkova, 2013; Panayotova ve Stancheva,
2013). Calisma sonucunda elde edilen ham yag
degerleri incelendiginde kontrol grubu disinda diger
iki gruba ait verilerin onceki ¢alismalarla benzerlik
gosterdigi goriilmistiir. Gomez Pinchetti, del Campo
Fernandez, Moreno Diez ve Reina (1998) ve Toth ve

dig. (2020) Ulva tiirlerinin ham yag icerikleri ile
ortamdaki azot konsantrasyonu arasinda ters yonlii bir
iligki oldugunu bildirmiglerdir. Kontrol grubunun azot
iceriginin diger deneme gruplarindan daha yiiksek
olmast nedeniyle ham yag igeriklerinin de diistik
oldugu sonucuna varilmistir. C1 ve kontrol gruplarinin
protein  iceriklerinin  birbirine = yakin  oldugu
saptanmistir (Tablo 2). En diisitk ham protein igerigi
ise C; grubunda bulunmustur. Zavodnik ve Juranic
(1982) alglerin ham protein igerikleri ile alglerin
biiyiime hizlar1 arasinda pozitif bir iliski oldugunu
bildirmislerdir. Calismamizda biiyiime hiz1 ve
biyomas verimi yiiksek olan C; ve kontrol gruplarinin
ayn1 zamanda protein igeriklerinin de yiiksek oldugu
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belirlenmistir. En yiiksek kiil igerigi C> grubunda
belirlenmistir (Tablo 2). Elde edilen sonuglar ayni
tirtin farkli ortamlar kullanarak yetistirildigi Cirik ve
dig. (2010) tarafindan gergeklestirilen calisma ile
benzerlik gostermektedir. Deneme gruplarinin su
igeriklerinin birbirine yakin oldugu (p>0,05) ¢aligma

sonucunda belirlenmistir. Schiener, Black, Stanley ve
Green (2015) esmer alg talluslarinin su igeriginin %85
civarinda  oldugunu  bildirmistir. ~ Caligmamiz
sonucunda elde edilen verilen Onceki ¢aligmanin
degerleri arasindadir.

Tablo 2. Deneme gruplarinin besin kompozisyonlarinda meydana gelen degisimler.

Yag % Protein % Kiil % Su %
Ci 2,19+0,06 19,050,062 34,41+0,09% 86,07+1,522
Cz 2,00:£0,04° 16,85+0,17° 35,29+0,242 86,960,582
Kontrol 1,18+0,03° 18,240,292 33,48+0,37" 85,60+1,182

Deneme gruplarinin yag asidi kompozisyonlarinda
meydana gelen degisimler Tablo 3’de gosterilmistir.
Tim gruplarm yag asidi igeriklerinin yarisindan
fazlasint doymus yag asitlerinin (SFA) olusturdugu
calisma sonucunda belirlenmis olup gruplar arasinda
istatistiksel olarak anlamli farkliliklarin olmadigt
saptanmistir (p>0,05). Doymus yag asitlerin arasinda
da palmitik asit (C16:0) miktarmin yiiksek oldugu
gbzlemlenmistir. Aym tiir igin benzer sonuglar Caf,
Sen Ozdemir, Y1lmaz, Durucan ve Ak (2019) tarafinda
da rapor edilmistir. Deneme gruplarimizin tekli
doymamus yag asitleri (MUFA) igerigi %23,51+0,23
ile 25,36+0,22 arasinda degisim gostermis (Tablo 3)
olup gruplarmn palmitoleik asit (C16:1) ile oleik asit
(C18:1) miktarlarinin yiiksek oldugu belirlenmistir. T.
barbata tiirlerinin palmitik, palmitoleik asit ve oleik
asit iceriklerinin diger yag asitlerine gore daha fazla
oldugu Caf ve dig. (2019) ve Vizetto-Duarte, Pereira,
Bruno de Sousa, Pilar Rauter, Albericio, Custddio,
Barreira ve Varela (2015) tarafindan da bildirilmistir.
Tim gruplarin ¢oklu doymamis yag asitleri (PUFA)
toplami %20°nin {izerinde oldugu ¢alisma sonucunda
belirlenmis olup bu yag asitlerin biiyiik ¢ogunlugunu
Epoksieikosatrienoik asitten (20:3n3, EET) olustugu
belirlenmistir  (Tablo  3).  Aragidonik  asit
metabolizmasi sirasinda olusan sinyal mollekiilleri
olan EET’ler kan basincini diigiirmesi ve enflamasyon
Onlemesi nedenleriyle insan sagligi icin Snemlidir
(Thomson, Askari ve Bishop-Bailey, 2012). Gruplarin
Eikosapentaenoik asit (C20:5n3, EPA) igerikleri de
%3’tin lzerinde bulunmustur. En yiiksek EPA
icerikleri C; ve kontrol gruplarinda oldugu

goriilmiistiir. Diger 6nemli omega 3 yag asitlerinden
olan Dokosaheksaenoik asit (C22:6n3, DHA) ise en
yliksek C1 grubundan elde edilmistir (Tablo 3). Makro
algler ARA (C20:4n6) ve EPA igerikleri yiiksek
olmasina  karsin  DHA  igerikleri  diisliktiir
(Dawczynski, Schubert ve Jahreis, 2007). Li Fan, Han
ve Lou (2002) esmer alglerin DHA igeriklerinin ¢ok
diisiik oldugu veya olmadigini bildirmistir. En yiiksek
PUFA igerigi biiylime hizinin en yiiksek oldugu C;
grubunda saptanmistir. T. barbata tirlerinin PUFA
igeriklerin  %19,79 ile 29,06 arasinda degisim
gosterdigi ¢esitli caligmalarda bildirilmistir (Kiinili ve
Ak, 2020; Vizetto-Duarte ve dig., 2015). Alglerin
biyokimyasal kompozisyonlart 151k, sicaklik, tuzluluk
ve pH gibi abiyotik faktorlerin etki etmesi nedeniyle
(Alishah  Aratboni,  Rafiei,  Garcia-Granados,
Alemzadeh ve Morones-Ramirez, 2019; Chen ve
Durbin, 1994; Cirik ve dig., 2010; Toth ve dig., 2020)
sonuglarin onceki ¢aligmalara gore farkli oldugu
diistiniilmektedir. n6:n3 oran1 farkl tiirlerin yag
igeriklerini karsilastirmak igin kullanislt bir gosterge
olarak kabul edilmektedir. Diinya saglik drgiitii (DSO)
kalp ve damar sagligi i¢in n6:n3 oraninin 10’dan
diisiik olmasimi dnermektedir (Kumari, Bijo, Mantri,
Reddy ve Jha, 2013). Calismamizda elde edilen
sonuglar incelendiginde deneme gruplarinin n6:n3
oranlarmin DSO’niin 6nerdigi deger aralig1 icerisinde
oldugu goriilmiistiir. Dawczynski ve dig. (2007) ve
Lopez-Lopez, Cofrades ve Jiménez-Colmenero (2009)
makro alglerin  saghikli  yiyecekler grubunda
tiikketilmesini dnermiglerdir.
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Tablo 3. Deneme gruplarinin % yag asitlerinde meydana gelen degisimler

Yag Asitleri C1 C2 Kontrol
C13:0 0,47+0,09 0,28+0,152 0,16+0,102
C14:.0 5,23+0,44 6,72+0,432 4,79+0,38"
C15:0 0,42+0,08 0,54+0,112 0,410,062
C16:0 29.63+0,29° 30.28+0,36° 32.64+0,092
C17:0 5,43+0,302 5,30+0,47 2 6,34+0,49 @
C18:0 1,84+0,052 1,720,022 1,95+0,25 2
C20:0 0,97+0,102 0,26+0,12° 0,19+0,02°
C21:0 11,78+0,262 12,63+0,332 10,40+0,03
C22:0 0,00+0,00 " 0,000,00° 0,160,032
C23:0 0,22+0,012 0,06+0,09 0,14+0,002
ZSFA 56,12+0,81 2 57,78+0,02 2 57,20+0,24 2
Cl14:1 0,000,002 0,000,002 0,16+0,08 2
C15:1 1,50+0,522 1,19+0,312 1,45+0,25 @
C16:1 4,09+0,02 4,1440,082 3,90+0,04 °
C17:1 0,20+0,13 2 0,14+0,03 2 0,340,022

C18:1n9C+9T 17,55+0,05° 19.19+0,26 2 17.26+0,05°
C20:1n9 0,800,212 0,63+0,75 2 0,26+0,03 2
C22:1n9 0,09+0,132 0,07+0,112 0,14+0,012
IMUFA 24,22+0,66 2 25,36+0,222 23,51+0,23 "
C18:3n3 1.69+0,07° 1.47+0,04 ¢ 1.93+0,012

C20:2 0,56+0,01 2 0,57+0,02 2 0,53+0,002
C20:3n3 11,78+0,252 12,63+0,33 2 10,50+0,11°
C20:3n6 0,890,012 0,890,042 0,960,002
C20:4n6 0,43+0,102 0,490,002 0,32+0,01 "
C20:5n3 4,80+0,09 @ 3,55+0,03° 4,63+0,03 2
C22:2 0,73+0,552 0,55+0,05 0,25+0,03 2
C22:6n3 1,27+0,022 0,96+0,02° 0,80+0,00
SPUFA 22,15+0,192 21,08+0,40 20,15+0,44°
né 1,31£0,072 1,37+0,052 1,28+0,01 2

n3 7,76+0,052 5,98+0,02 ¢ 7,33+0,07 P
n6/n3 0,17+0,01° 0,230,012 0,17+0,00 "

Sonug¢

Bu calismada 6nemli bir aljinat kaynagi olan T.
barbata yetistiriciliginde ozellikle Subat — Temmuz
aylar1 arasinda Canakkale sahil seridinde yiginlara
neden olan C. sinuosa’nin sivi Oziitiiniin kullanimi
arastirilmistir.  Ekonomik kaynaklarimizin {iretimi

amaciyla deniz kiyisinda birikerek ekolojik sorunlara
neden olan bagka canlilarim kullanilmasi hem
ekonomik hem de ekolojik yonden dnem tagimaktadir.
Calisma sonucunda T. barbata yetistiriciliginde C.
sinuosa sivi  Ozitlerinin - besin  tuzu  olarak
kullanilabilecegi saptanmigtir. Bu baglamda elde
edilen sonuglarin Treptacantha tiirlerinin yetistiriciligi
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ve degerlendirilmesi iizerine c¢aligmalar yiiriiten
arastirmacilara ve girisimcilere faydali olacagi
diisiiniilmektedir.

Tesekkiir

Bu galisma, COMU BAP tarafindan FYL-2014-294
numaralt proje kapsaminda desteklenmistir. Calisma,
[lknur AK’in damismanhiginda yiiriitiilen ve Merve
KUNILI tarafindan hazirlanan “Makro alglerden elde
edilen giibrelerin Cystoseira barbata (Phaeophyceae)
yetistiriciliginde kullanilmas1” baglikli yiiksek lisans
tezi kapsaminda gergeklestirilmistir.
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Abstract: The growth and survival potential of the carpet clam, Ruditapes decussatus, in Cardak estuary
(Northwest Turkey) were investigated. Clams were grown in 3 different locations with different substrate
characteristics. Results indicated that clams grown in larger size substrate (Station C) composed of 38.41% cobble,
21.90% pebble and 17.16% granule by weight had higher growth and survival compared to those grown in
substrates composed of smaller size fractions. Clams planted with a mean length and wet weight of 2.772 cm and
4.032 g, reached a mean length and wet weight of 3.614 cm and 9.179 g at the end of 10 months. Transportation
before planting had considerable effect on clam survival. In addition, mortality rates during summer were
considerably higher in all stations than other seasons. Although the mean growth and survival rates of clams
observed were similar to previously reported values, high summer mortality remains to be the most important
factor for further investigations.

Keywords: European Little Neck Clam, Substrate, Mediterranean, Lagoon

Cardak Lagiinii’nde (Canakkale Bogazi1, Kuzeybati Tiirkiye) Akivadesin,
Ruditapes decussatus, Biiyiime ve Hayatta Kalmasi

Ozet: Bu galismada akivadesin Ruditapes decussatus Cardak Lagiinii’nde (Kuzeybat: Tiirkiye) biiyiime ve hayatta
kalma potansiyeli incelenmistir. Kum midyeleri farkli substrat 6zelliklerine sahip 3 istasyonda biiytitiilmiistiir.
Sonuglar, 38.41% iri ¢akil, 21.90% c¢akil ve 17.16% graniilden olusan C istasyonunda yetistirilen akivadeslerin,
daha kiiciik tanecik kompozisyonuna sahip diger istasyonlara gore daha fazla biliyiime ve hayatta kalma
sergilediklerini gostermistir. Baglangi¢ boy ve agirliklar1 sirasiyla, 2,772 cm ve 4,032 g olan akivadeslerin 10 aylik
caligma sonunda, ortalama 3,612 cm boy ve 9,179 g agirliga ulastiklar: tespit edilmistir. Ekim Oncesi yapilan
tasimanin akivadeslerin hayatta kalma oranimi etkiledigi gozlenmistir. Calismada tespit edilen biiylime ve hayatta
kalma oranlar1 diger galigmalarla benzerlik gosterse de, yazin gézlenen yiiksek mortalite, bundan sonra yapilacak
caligmalar i¢in en 6nemli konulardan bir tanesidir.

Anahtar Kelimeler: Avrupa Kiigiik Boyunlu Kum Midyesi, Substrat, Akdeniz, Lagiin

Introduction

Spain. However, natural populations of this species are
in decline due to a variety of reasons including over
exploitation, diseases, habitat destruction and spread
of invasive species such as R. philippinarum (Mathias,
Joaquim, Matias, Paula, de Sousa, Sobral & Leitdo,

The carpet clam, Ruditapes decussatus, is a
commercially important species throughout the
Mediterranean and the European coasts. It is produced
mainly in Italy followed by Portugal, France and
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2013). Despite its economic potential, information on
the growth and survival of this species in estuaries
along the Turkish coasts is scarce. Estuaries are
important habitats for this species as they provide
shelter and food. There is limited information about
the growth and survival rates of carpet shell clams in
Turkish waters especially in their natural habitats
where they form large populations. Due to the
dynamic nature of and unique characteristics of each
estuary, information on the growth and survival of the
carpet clam is important to exploit its aquaculture
potential.

This study aims to determine the growth and
survival of R. decussatus in Cardak estuary, which is
one of the most important natural habitats for this
species in the Canakkale strait.

Material and Methods
Determination of Clam Growth in Cardak Estuary

The study was carried out in Cardak estuary,
Canakkale, Turkey (Fig. 1). The growth and survival

of R. decussatus were determined in 3 different
locations in Cardak Estuary, Canakkale. The
suitability of these stations for clam growth was
investigated earlier for a period of 1 year as part of a
project (TUBITAK 105Y103). The pre-selected
stations (SA, SB and SC) had similar physico-
chemical parameters but differed with regard to
sediment characteristics (Table 1). SA and SB were
sand substrates and differed mainly by the ratio of
different size fractions: SA was characterized mainly
by coarse (59.39%) and medium sand (19.01), where
as SB had 45.97% very coarse sand and 37.64% coarse
sand by weight. Substrate in SC was mainly gravel and
consisted 38.41% cobble, 21.90% pebble and 17.16%
granule by weight (Table 1). Silt contents of all three
stations were <1%.

Clams were obtained from Kutlukbey Corporation
and following transportation kept in bags in seawater
for 4 days before planting. Only live individuals were
selected for planting. A total of 125 clams were
randomly selected and measured for total length and
total wet weight.
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Figure 1. Satellite view of Cardak estuary and the locations of 3 stations. Locations of stations are indicated in

red circles.

Experimental Design

For growth trials 100x100x20 cm wooden boxes
with a total area of 1 m2 were used. Boxes were
submerged into the substrate by removing a portion of
the substrate with a shovel which was then refilled
back. In order to prevent movement of cages by wave
action, 2m long iron bars were used to secure the boxes
in place from each corner. Boxes were aligned along a

straight line next to each other. A total of 300 clams
were placed in each box with 5 replicates for each
station. A total of 1500 clams corresponding to 300
clams/m? were planted to each station. All cages were
allowed a break in period of 10 days before stocking
with clams. After plantation, all boxes were covered
with a nylon anti-predator net having a mesh size of 1
cm.
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Table 1. Sediment characteristics of 3 stations (SA, SB and SC) based on Wenworth scale

% Weight mean

Sediment type  Size class hifEsl e
(mm) SA SB sc

Gravel Cobble 8-16 0.68 0.26 38.41
Pebble 4 1.94 2.79 21.90
Granule 2 3.15 5.61 17.16

Sand Very coarse sand 1 10.59 45.97 12.23
Coarse sand 0.5 59.39 37.64 6.27
Medium sand 0.25 19.01 7.39 3.21
Fine sand 0.125 3.95 0.26 0.74
Very fine sand 0.063 0.95 0.07 0.05

Silt-Mud Silt <0.063 0.34 0.00 0.03

Experimental Design Gw: 100 X (INW3 - InW) / (t2-t1)
For growth trials 100x100x20 cm wooden boxes Wi Initial  weight, W»: Final weight, t:

with a total area of 1 m? were used. Boxes were
submerged into the substrate by removing a portion of
the substrate with a shovel which was then refilled
back. In order to prevent movement of cages by wave
action, 2m long iron bars were used to secure the boxes
in place from each corner. Boxes were aligned along a
straight line next to each other. A total of 300 clams
were placed in each box with 5 replicates for each
station. A total of 1500 clams corresponding to 300
clams/m? were planted to each station. All cages were
allowed a break in period of 10 days before stocking
with clams. After plantation, all boxes were covered
with a nylon anti-predator net having a mesh size of 1
cm.

The growth and survival rates of clams were
determined every 2 months for a period of 10 months.
Growth was monitored by randomly selecting 30
clams from each cage. Mortality rates of clams were
determined by counting number of dead clams as
indicated by empty shells. Environmental parameters
including temperature, salinity, dissoved oxygen, pH
and chlorophyll-a were monitored every 2 weeks.
Growth trial started in November 2006 and ended in
September 2007.

Macroalgae growth over the cages were also
monitored and cleaned periodically to prevent any
potential negative effects on water renewal,
particularly during summer.

Specific growth of clams was determined by the
following:

Gr: 100 x (Ian- InL1) / (tz-tl)

L1: Initial length, Lo: Final length, t: experimental
duration in days

experimental duration in days
Statistical analysis

Data on the growth and survival rates of clams
were analyzed by ANOVA. Differences in growth and
survival among stations were compared using Tukey’s
HSD multiple range test P<0.05).

Results
Environmental Parameters

Temperature, salinity, DO and pH values during
the experimental period are given in Figures 2-6.
Overall, temperatures were similar in all stations
throughout the year (Fig. 2). Minimum temperature
was recorded as 7.16 °C in SB in January and the
maximum temperature was recorded as 29.87 °C in SA
in August. The lowest temperature was 7.16 °C in SB
in December. The temperature in SA was slightly
higher (0.5-1.0 °C) than those of the other stations
between January-March. Temperatures started to
increase considerably in April and this trend continued
until the end of August. Salinity was relatively stable
throughout the growing trial and ranged between
24.30 and 28.02 ppt (Fig 3). As expected, salinity in
SC was slight lower during summer as it was closer to
the mouth of the estuary.

DO levels in Cardak estuary increased until March
(Fig. 4). Oxygen levels reached to supersaturated
levels in February-April. DO levels dropped after
May which coincided with elevated temperatures
above 20 °C with a slight increasing trend observed
after June. Minimum DO concentration was 4.96 mg
L in May, 25th, in SB. No significant pattern was
observed among stations with respect to DO levels. In
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all stations pH levels were consistently similar except
in May, when pH level in SB was 7.52 (Fig. 5).
Highest pH level was 9.27 in April in SC.

Chlorophyll-a levels had higher variations among
stations compared to other parameters but showed a

distinct pattern characterized by lower values in the
winter and spring and an increasing trend in the
summer. Chlorophyll-a levels ranged between 0.011-
9.999 ug L* and stations did not differ with respect to
chlorophyll-a levels throughout the study.
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Figure 2. Changes in temperature during November-September period in 3 different stations
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Figure 3. Changes in salinity during November-September period in 3 different stations
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Figure 4. Changes in dissolved oxygen during November-September period in 3 different stations
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Figure 5. Changes in pH during November-September period in 3 different stations
—e—SA SB SC
12
3 o
glof
F s /\
Z 6
&
s 4 \/
S > 1
o i o \ - A»
o \('(A,A/ /'\\,';_,/ \‘/‘\k’
2 I N 4 &N = N 4 N A N A N A N =" N A NN
bo~-"~Lusssa<a<sSs "~~~ I<L<ILH

Months

Figure 6. Changes in chlorophyll-a during November-September period in 3 different stations

Growth and Survival Rates of Clams

The initial length and weight of clams were 2.772
cm ve 4.032 g, respectively. At the end of 10 months,
the mean length and wet weight of clams were 3.614
cm and 9.179 g, respectively (Table 2 and 3). After 10
months of growth period, total mean weight of clams
in SC were 9.813 g, followed by SB which was 9.097
g. SA had the lowest final mean weight of 8.626 g.

Growth was slower in all stations during the winter
(Fig. 7 and Fig 9). Clams in SA had the highest
specific growth rate in January (Fig. 8 and Fig 10) but
there were no differences in length and weight
between stations (p>0.05). Specific growth in length
for SA, SB and SC were 0.058, 0.038, and 0.022,
respectively (Fig 8). Specific growth in weight for SA,
SB and SC were 0.172, 0.146, and 0.124, respectively
(Fig 10).

In all stations, growth in March was still low (Fig
7 and Fig 9). SC had the highest growth rate and SB
had the lowest growth rate. In May, there were no
significant differences in mean length and weight

among stations and growth rate was low in all stations
(p>0.05).

Growth rate in July was considerably higher in all
stations (Fig 7 and Fig 9). Specific growth rates in SA,
SB and SC were 0.132, 0.112, and 0.226, respectively.
Increase in length and weight of clams was higher in
SC, which was significantly higher than those in other
stations (p<0.05).

Growth rate in September was similar to that
observed in July. SC had a higher growth rate
compared to those in other stations (Fig. 7). The
highest growth in length and weight was observed in
SB. Specific growth rates in length were 0.164, 0.251,
0.153 for SA, SB and SC, respectively.

Mortality rates were relatively high in November
after transplantation but were similar in all stations
(Fig 11.) There were significant differences in
mortality rates among stations after January. While SA
had the highest mortality rates with 7.2%, those of SC
and SB were 1.4 and 0.4%, respectively (Fig 11).
Mortality rates were considerably lower in all stations
in March and SA had the highest mortality rate which
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was significantly higher than those of other stations. In highest mortality rate with 33.2% during this period.
May, mortality rate was higher in SA than those of Similar to previous seasons, in September, highest
other stations. In July, despite increases in growth rate, mortality rate was observed in SA (Fig 11).

mortality was higher in all stations and SA had the

Table 2. Changes in lengths of carpet shell clams (cm) in Cardak estuary during November 2006-September

2007
Months
Station November January March May July September
SA 2.772 £0.03 2.871+0.74 2.888 +0.74 2.930+0.84 3.172 £0.96 3.499 +£0.88
SB 2.772 £0.03 2.836 +0.64 2.873 +£0.74 2.935 +0.66 3.139+0.97 3.650 +£0.69
SC 2.772 £0.03 2.809 £0.50 2.887 £0.31 2.940 +0.29 3.368 £0.98 3.693 £0.30
Mean 2.772+ 0.00 2.839 +0.03 2.883 +0.01 2.935 +0.01 3.226 +£0.12 3.614 £0.10

Table 3. Changes in weight of carpet shell clams (g) in Cardak estuary during November 2006 - September 2007

Months
Station November January March May July September
SA 4.032 +0.70 4.471 £0.40 4.760 £0.30 4.777 £0.47 6.395 +£0.57 8.626 £0.79
SB 4,032 +0.70 4.402 £0.17 4.475 +£0.36 4.818 £0.30 5.730 £0.57 9.097 £0.40
SC 4.032 +0.70 4.344 £0.19 4.696 £0.26 4.852 £0.16 7.802 £0.98 9.813 +0.43
Mean 4.032 +0.00 4.406 +0.06 4.643 +0.15 4.816 +0.04 6.642 +1.06 9.179 +0.60
3,8 1 —e—SA SB sC
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Figure 7. Changes in lengths of carpet shell clams (cm) in Cardak estuary between November 2006 - September
2007
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Figure 8. Changes in specific growth of carpet shell clams (length) in Cardak estuary between November 2006
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Figure 9. Changes in wet weights of carpet shell clams (g) in Cardak estuary between November 2006-

September 2007
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Figure 10. Changes in specific growth of carpet shell clams (weight) in Cardak estuary between November
2006-September 2007
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Figure 11. Seasonal mortality rates of clams in Cardak estuary between November 2006 - September 2007

Discussion

In this study, highest growth rate of clams was in
summer and early fall. This is similar to findings of
others (Breber, 1985; Serdar, Lok, Kose, Yildiz,
Acarli & Goulletquer, 2007). Increase in growth rate
during summer might be a factor of both temperature
and food supply as indicated by chlorophyll-a levels
which increased during summer in Cardak estuary.
Overall, highest clam growth was in SC. However, in
winter growth rate was higher in SA. This was
possibly due to slightly higher temperatures (0.5-1 °C)
in SC during this period. After April, temperature was
relatively similar between stations. When the
differences in temperature were below 0.5 °C between
stations, temperature was not a significant factor for
differences observed in growth. In the present study,
clam growth after 10 months corresponded to a mean
growth of 9.664 mm/year (27x10-* mm/day) and 5.908
gr/year (16.19 mg/day), in length and total weight,
respectively. These findings are similar to those
reported in earlier studies in Western Turkey (Serdar
et al., 2007). However, higher and lower growth rates
for carpet shell clams have been reported by other
researchers (Laing, Utting & Kilada, 1987;
Puigcerver, 1996; Vilela, 1950; Walne, 1976). Such
differences in growth rate is due to combination of a
variety of factors including clam age, habitat
characteristics, food type and concentration,
environmental conditions, stocking rate and culture

methods and reflects the intrinsic and dynamic nature
of habitats in which clams are grown.

Higher growth rate observed in SC may be
attributed to the substrate composition which
consisted higher ratios of gravel. The effect of
substrate quality on growth has been shown earlier.
For example, Toba, Tompson, Chew, Anderson &
Miller (1991) stated that Manila clams, Ruditapes
philippinarum, had higher growth rates in substrates
composed of ground oyster shells. Similarly, Tapes
dorsatus grown in substrate containing a mixture of
sand-seashell (50%/50% by weight) had higher
growth rates compared to those grown in sand or mud
subtrates (Paterson & Nell, 1997). Lower growth rates
in substrates containing higher silt and clay content
was also reported for the hard clam, Mercanaria
mercanaria (Craig & Bright, 1986). It has been
postulated that larger grain size substrate support
clams in the sediment and prevent sinking in the
substrate. In addition, it was reported that wave
activity in estuaries may help suspend silt which in
turn, impede filtration activity of clams and increase
their energy demand (Paterson & Nell, 1997).
Increased levels of energy for maintenance will have
negative effects on growth and survival and may also
explain higher mortality rates observed in SA.
Although water quality parameters in SA did not
indicate any significant problems for clam growth,
high mortality rates in summer remain to be a critical
factor that needs to be addressed in future studies.
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In this study, although DO and salinity
measurements indicated no limiting effect, the lack of
continuous real-time on-site measurements may have
prevented to shed light on limiting conditions when
they occurred. Excessive macroalgae growth on anti-
predator nets may have resulted in reduced flow rates
in SA and SB which, in turn, may have resulted in
lower DO concentrations. Such adverse conditions
would have minimum effect in SC due to its proximity
to the mouth of estuary where a continuous current
exists between the estuary and off-shore and may
explain significantly higher survival rates in SC
(72.28%) compared to other stations. Growth
limitations of clams as a result of macroalgae
overgrowth in summer have also been reported
previously by others (Breber, 1985). In the present
study, the mean survival rate of clams was 44.4% at
the end of 10 months. This survival rate was similar to
other reported values. For example, Serdar et al.
(2007) reported 48% survival rate for R. decussatus
after 12 months in Homa estuary, [zmir, in western
Turkey. Chessa, Paesanti, Pais, Scardi, Serra & Vitale
(2005) reported a survival rate of 50% for R.
decussatus in Calich Estuary, Italy, at the end of 15
months. Typically, a 50% survival rate was reported
for manila clam juveniles until they reach commercial
size in Italy (Sladonja, Bettoso, Zentilin, Tamberlich
& Acquavita, 2011).

Our findings indicated that, transportation is an
important factor for clam mortality after planting. In
the present study, predation by crabs, which is a major
factor for clam mortality, did not contribute to
observed mortality rates as indicated by the absence of
crabs underneath the nets during regular periodic
maintenance of wooden boxes. Although the mean
survival rate of clams observed was similar to other
studies, high summer mortality remains to be the most
important factor for further investigations.

Clam density is another important factor that
affects growth rate (Jara Jara, Pazos, Abad, Garcia-
Martin & Sanchez, 1997). In the present study, 300
clams/m? corresponding to an initial mean biomass of
1.210 kg/m? reached a final mean biomass of 1.223
kg/m? at the end of 10 months considering a mean
survival rate of %44.4. Clam density in the present
study was higher than typical densities of 150
individuals/m? reported for manila clam in Italy
(Sladonja et al., 2011). However, higher stocking
densities of up to 1000 clams/m? and 2.5 kg/m? were
reported for growth trials (Breber, 1985; Jara Jara et
al.,, 1997). In the present study, the area where the
grow-out experiment was carried out is a
commercially harvested site with a typical clam
biomass of about 1.0 kg/m? (Onal, personal
communication). Currently, extensive clam culture in
Cardak estuary covers only a fraction (<5%) of total
estuary area and increase in chlorophyll-a values
during summer when growth rate is maximum
indicates food is not a limiting factor. Considering

clam densities and total area of clam beds Cardak
estuary may support higher clam yields.

In Turkey, there is no commercial clam
aquaculture and clam production is limited to natural
harvests. Transport of clam seed from productive sites
to less exploited areas is extensively practiced by clam
fisherman. However, success of these local efforts is
not documented because a great majority of clam beds
are located in public areas. The lack of hatchery seed
production and suitable habitats for mass production
are major factors that limit commercial operations. In
addition, majority of estuaries in Turkey are subject to
a variety of factors such as pollution, habitat
degradation and over fishing that significantly limit
their potential for clam aquaculture. Therefore,
rehabilitation programs for estuaries should be
directed towards maximizing their potential for clam
aquaculture. In Cardak estuary, substrate modification
of clam beds and increase rates of seawater exchange
are required in order to increase clam production.
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Abstract: In Turkey, Amateur Seaman Certificate (ADB) is a document issued by the Ministry of Transportation
and Infrastructure as well as the Maritime Port Authority. In order to promote interest in amateur seamanship,
maritime culture and seafaring life, a total of 1 million Amateur Seaman's Certificate will be issued to enthusiastic
Turkish citizens by the Ministry of Transport and Infrastructure. In this study documentation and education
processes which are important for the development of Amateur Seamanship were evaluated by conducting a survey
in the city of Canakkale. A questionnaire was applied to a total of 552 participants in order to determine the level
of interest in seamanship by gender. Results indicated that men younger than 30 years with a high school diploma
had the highest interest in seamanship. There was a statistically significant difference between genders in their
interest in seamanship (P<0,05).

Keywords: Turkey, Maritime, Amateur Seamans Certificate, Education, Canakkale, Transport and Infrastructure
Ministry

Canakkale’de Amator Denizcilige ilgi Diizeyinin Tespiti

Ozet: Amatdr Denizci belgesi (ADB), Tiirkiye’de Ulastirma ve Altyapt Bakanligi Denizcilik Genel Miidiirliigii
ile tiim Liman Bagkanliklar1 tarafindan verilen bir belgedir. Tiirkiye’de, insanimizin yiiziinii denizlere ¢evirerek,
amatdr denizciligin gelistirilmesi ve Tiirk halkina denizciligin sevdirilmesi, 6zendirilmesi, denizcilik kiiltiiriini
asilamak, denizci millet ve denizci iilke hedefine ulasmak amaciyla, Ulastirma ve Altyap: Bakanlig: tarafindan 1
milyon Tirkiye Cumhuriyeti vatandasina, Amator Denizci Belgesi verilmesi hedeflenmistir. Bu ¢alismada;
Canakkale 6rnegi ile Amator Denizciligin gelisiminde 6nemli bir adim olan belgelendirme ve egitim siirecleri,
katilimcilara yapilan anketlerle degerlendirilmeye galisilmistir. Toplamda 522 kisi iizerinde uygulanan anketler ile
cinsiyet durumuna gore kisilerin denizcilige olan ilgi diizeylerinin belirlenmesi hedeflenmistir. Anketler
sonucunda katilimeilarin en fazla 30’lu yaslarda, lise mezunu ve erkek bireyler oldugu goriilmiistiir. Cinsiyet
ayrimina gore yapilan istatistiksel analiz sonucunda denize ve denizcilige olan ilgileri arasindaki fark dnemli
bulunmustur (P<0,05).

Anahtar Kelimeler: Tiirkiye, Denizcilik, Amator Denizci Belgesi, Egitim, Canakkale, Ulagtirma ve Altyapi
Bakanligi
Giris

Tiirkiye’de balikgilik sektorii de dahil olmak tizere Altyapr Bakanlig1 tarafindan verilmis bir yeterlilik
tekne ile faaliyet yapabilmek i¢in T.C. Ulastirma ve belgesine haiz olmak gerekmektedir (Bas ve
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Deniz,1996). Bu kapsamda uluslararasi standarda
sahip yeterlilik belgeleri ile birlikte yerel otoritelerin
verdigi bolgesel nitelikte gegerli olan yeterlilik
belgeleri de mevcuttur. Uluslararas: standarda sahip
yeterlilik belgeleri, egitim siireleri ve miifredatlar1 da
dahil olmak iizere Standard Training and Certificate of
Watchkeeping adli konvansiyon kurallarinda agikga
belirtilmistir (IMO, 2019). Bu kurallar biitiiniinde
belirtilen yeterlilik belgelerinin egitim siireleri,
miifredati ve yenileme iglemleri, ticari faaliyetleri
kapsadigindan daha agir sartlara sahiptir.

Ancak yerel otoriteler ticari faaliyetler diginda
sportif amacl kullanilmak {izere bazi yeterlilikler
verebilmektedir. Tiirkiye’de denizcilik otoritesi olan
T.C. Ulagtirma ve Altyap1 Bakanligi da gegerlilik
gergevesi belirlenmig, Amatér Denizci Belgesi adi
altinda bir yeterlilik belgesi vermektedir. Tam boyu 24
metreden kiigiik olan ve ticari faaliyette bulunmayan
teknelerde gecerli olan bu yeterlilik belgesi i¢in otorite
tarafindan 2018 yili itibartyla 1 Milyon Amator
Denizci adi altinda bir proje yiiriitmektedir (UAB,
2018). Bu proje kapsaminda ilgili yeterlilik, egitim
semineri ve seminer sonu uygulanan siavda basarili
olanlara verilmektedir.

Denizcilik miistesarligt tarafindan 2009 yilina
kadar sinavla verilen bu belge (Anonim, 1982), daha
sonra denizcilik federasyonu tarafindan online sinav
yapilmak suretiyle denize ilgisi olan kisilere
verilmekteydi (Siizgen ve Akten, 1985; Atmaca,
2005). Bugiin yine bakanlik biinyesinde sinavla
verilen bu belge ile kisiler sahsa ait 24 metreye kadar
uzunlukta tekneleri kullanabilmektedir (Anonim,
1958).

Calisma kapsaminda 6zellikle denize kiyist olan
bolgelerde olmakla birlikte denize kiyist olmayan
bolgelerdeki halkin deniz ve denizcilik ile etkilesimini
arttirmak amaciyla oncelikle kamu spotu programlari
ile halka amat6r denizci olabilmeleri igin ne yapmalari
gerektigi konusunda bakanlik tarafindan gerekli
bilgilendirmeler yapilmistir. Bilgilendirme sonrasi
acilan kurslarin  yer ve saatleri duyurularak
katilimcilarin bu kurslara istiraki saglanmistir. Kurs
kapsaminda, amator denizciligin ne oldugu, nasil
yapilmasi1 gerektigi ve teknik denizci terimleri,
hesaplamalar, yon bulma vs. gibi konularda
katilimcilara egitimler verilmistir. Egitim sonrasinda
katilimcilara amator denizei belgesi verilebilmesi
amaciyla kursta verilen konulardan sinav yapilarak en
az 60 puan almalari istenmis, 60 ve {izeri puan alanlara
amatOr denizci belgesi verilmis ve verilmeye devam
edilmektedir.

Yapilan bu ¢alisma sonrasinda bakanligin hedefi,
ii¢ tarafi denizlerle ¢evrili iilkemizdeki insanlarin
sosyo-ekonomik ve sosyo-kiiltiirel agidan toplumun
deniz ile bagini arttirarak amatdr balikgl, amator
denizci ve denizle bulusan insan sayisini, bir milyon
kisiye ulagtirmaktir. Giinlimiize kadar verilen 'Amator

Denizci Belgesi' sayisinin 650 bine yaklastig1 yetkili
otoriteler tarafindan bildirilmistir (UAB, 2019 a).

Tiirkiye’de 2019 yilina ait istatistiSe gore
Canakkale’ye bagli 2909 kayitli tekne bulunmaktadir
(UAB, 2019 b). Bu teknelerin 725 tanesi ticari
faaliyette bulunmayan ve tam boyu 24 metreden kiigiik
teknelerdir. Bu kapsamda Canakkale’de amator
denizci belgesi ile kullanilabilen 725 adet tekne
bulunmasina ragmen 2020 Ekim ay1 itibariyla yaklasik
24000 kisi amatdr denizci belgesi almistir (UAB,
2020). Bu da amator denizci belgesine, talebin ne
kadar yogun oldugunun bir kanit1 olarak karsimiza
ctkmaktadir. Canakkale gibi denizciligin sosyal hayata
entegre oldugu bir bolgede talebin aratarak devam
edecegi kaginilmaz bir gergektir.

Bu aragtirmada, Canakkale bolgesinde amator
denizciligin gelisimi izlenerek, projenin verimliliginin
incelenmesi amaglanmig ve anket uygulanan kisilerin
denize ve denizcilige olan ilgileri arastirilmistir.
Simdiye kadar gelinen nokta ve daha ilerisi igin
projenin etkileri degerlendirilmis, boylece 2020 yili
itibartyla amator denizci belgesine sahip kisi sayis1 ve
talep yogunlugunun bolgesel fayda ve zarari
irdelenmistir.

Materyal ve Metot

Tiirkiye’de denizciligi sadece ticari faaliyet olarak
gormeyip sportif ve hobi amagli denize ¢ikan
insanlarin bu belgeye bakist anketlerle arastirilmistir.
Bunun haricinde denizciligi amator olarak yapan ve
daha ilerisinde profesyonel olarak belge almay1
diisiinenler ankette belirlenmeye ¢alisiimistir.

Bu kapsamda Canakkale ilinde T.C. Ulagtirma ve
Altyap1 Bakanlig tarafindan aylik bazda diizenlenen,
amator denizci egitimi ve bu egitim sonunda yapilan
smavlara katilan amator denizci belgesi alinmastyla
ilgili gerekli sartlar1 saglayan kisilere, anketler
uygulanmigtir. Bu baglamda amatér denizci belgesi
almak i¢in basvuru yapanlar arasinda %98 giiven
araliginda %S5 kabul edilebilir hata diizeyinde, su ana
kadar Canakkale ilinde bu belgeyi alan 24000 kisilik
ana kiitleden 522 birimlik Orneklem biiyikligi
iizerinden anket uygulanmistir. Bu belgeye sahip olma
amaglarindan, sahip olduktan sonra yapacaklarina
kadar ilgili sorular yoneltilmistir. Ydriitilen bu
calismalar, Amatér Denizciligin  gelisimindeki
degisiklikler, hedeflenen kitle, istatistikler, ulagilan
nokta ve ayrica bu belgenin verilmesindeki olumlu ve
olumsuz yonler Canakkale Ornegi ile tartisilmustir.
Amator denizciligin son yillar igerisindeki gelisimi ve
belge almak i¢in bagvuran kisilerin denizcilikle olan
ilgi diizeyleri belirlenmistir.

Ankette sorular

verilmistir.

kisilere yoneltilen asagida

1-Ailenizde Denizde ¢alisan var m1?

2-Yiizme biliyor musunuz?

3-Daha once sportif veya gezi amagli denize
¢iktiniz m1?
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4-Sahsiniza ait tekneniz var m1?

5-Herhangi bir tekneniz yoksa Tekne edinme
fikriniz var m1?

6-Daha once hig tekne ya da motorlu bir deniz araci
kullandimiz m1?

7-Daha once denizcilikle ilgili herhangi bir
yeterlilik belgesi aldiniz m1?

8-Verilen egitimi yeterli buluyor musunuz?

9-Egitime ulasmada herhangi bir zorluk yasadiniz
mi?

10-Denizcilikle alakali haberleri takip ediyor
musunuz?

11-Egitimin
musunuz?

12-1leride ticari faaliyetlerde bulunmak igin baska
bir gemi adami yeterliligi almay1 diisliniiyor musunuz?

13-Cevrenizdeki  kisileri ADB  egitimine
katilmalar1 konusunda y6nlendiriyor musunuz?

14-Egitim Periyotlarinin  sikligindan memnun
musunuz?

15-Egitim  programinda
olmasini ister misiniz?

16-ADB egitimi kolaylastiriimasa yine de bu
belgeyi almayi diigiiniir miisiiniiz?

17-Belgeyi aldiktan sonra diizenli olarak denize
¢ikmay1 diistiniiyor musunuz?

18-Bu egitim denize olan ilginizi artird1 m1?

faydali  oldugunu  disiiniiyor

uygulamali  dersler

100
90
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50
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40
30
20
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20 25 30 35 40

19-Bu egitimden sonra motorlu bir deniz aracini
kullanacak beceri, yetenek ve cesareti kendinizde
gorilyor musunuz?

Calismada Yontem olarak kigilere yazili anket
uygulanmig, Anket uygulanan kisiler basit tesadiifi
ornekleme  yontemiyle  secilmistir.  Anketteki
degisiklikleri 6lgme yontemi olarak sorulara verilen
yanitlar i¢in ¢ift mukayese 6lgegi (“Evet” / “Hayir”)
kullanilmistir (Arikan, 2018). Ankete katilan kisilerin
cinsiyet durumlarina gore denizcilik ile olan iliskileri,
her soru i¢in ki kare bagimsizlik testi ile analiz
edilmistir.

Bulgular

Ankete katilan kisilerin demografik yapilart
incelenmis olup, yas, cinsiyet ve egitim durumlarina
ait bilgiler agagidaki grafiklerde verilmistir. Anket
uygulanan kigilerin yas ortalamasinin 36-37 oldugu,
En fazla katilimin ise 30’lu yaslarda saglandigi
goriilmektedir (Sekil 1).

Katilimeilarin egitim durumlarina bakildiginda ise
%34 oraninda en fazla lise mezunu kisilerden olustugu
goriilmiistiir (Sekil 2). Egitime katilim saglayanlart
cinsiyet olarak ayirdigimizda en fazla, erkeklerin bu
belgeye ragbet gosterdigi soylenebilir (Sekil 3).

2

45 50 55 60 65 70 75

Yas Grubu

Sekil 1. Katilimcilarin Yas Frekans Grafigi
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Y. Lisans
7%

Lisans
17%

Sekil 2. Katilimcilarin Egitim Durumu

Sekil 3. Katilimcilarin Cinsiyet Durumu

Calisma kapsaminda katilimcilara ydneltilen
sorularin cevaplari, yilizde olarak asagida verilmistir.

1-Ailenizde Denizde calisan var mi? Sorusuna
%46 evet %54 hayir cevabi alinmistir. Buna gore
anket yapilanlarin yarisina yakininin denizde bir
¢alisan1 oldugu anlasilmaktadir.

2-Yiizme biliyor musunuz? Sorusuna %73 evet
%27 hayir cevabi almmustir. Ankete katilanlarin
¢ogunlugunun denizle olan iliskisinin yiizme bilmek
oldugu, aslinda sinava katilan kisilerin bu baglamda
denizle ¢okta ilgisiz olmadigi anlasiimaktadir.

3-Daha once sportif veya gezi amagli denize
¢iktiniz m1? Sorusuna %57 evet %43 hayir cevabi
almmistir. Bu sonuca goére ankete katilanlarin
yarisindan fazlasinin bir deniz araciyla tanistigi
sonucu ¢ikarilmaktadir.

4-Sahsimiza ait tekneniz var mi1? Sorusuna %22
evet %78 hayir cevabi alinmistir. Ankete katilan
kisilerin bazilarinin es olmasi sebebiyle kendilerine ait
teknenin aslinda, aileye ait tekne olmasindan dolay1
hem kadin hem erkek bu soruya evet cevabi verdigi
i¢in, tekne sahibi olan kisi sayis1 %22 den daha azdir.

5-Herhangi bir tekneniz yoksa Tekne edinme
fikriniz var m1? Sorusuna %56 evet %44 hayir cevabi
alinmigtir. Bu sonuca gore ankete katilan kisilerin
cogunlugun kafasinda bir deniz aracit edinme fikri
oldugu anlasilmaktadir.

6-Daha 6nce hig tekne ya da motorlu bir deniz araci
kullandiniz m1? Sorusuna %47 evet %53 hayir cevabi
alinmasi katilimeilarin yarisina yakin oranda kisinin

daha once bir deniz araci kullanmis oldugunu ifade
etmektedir.

7-Daha once denizcilikle ilgili herhangi bir
yeterlilik belgesi aldiniz m1? Sorusuna %34 evet %66
hayir cevabi almmustir.

8-Verilen egitimi yeterli buluyor musunuz?
Sorusuna %48 evet %52 hayir cevabi alinmistir.
Ankete katilanlarin yarisindan ¢ogu verilen egitimin
pratik egitimle desteklenmesi gerektigini
diistinmektedir.

9-Egitime ulasmada herhangi bir zorluk yasadiniz
mi? Sorusuna %39 evet %61 hayir cevabr alinmustir.

10-Denizcilikle alakali haberleri takip ediyor
musunuz? Sorusuna %49 evet %51 hayir cevabi
almmustir.

11-Egitimin ~ faydali  oldugunu  diisiiniiyor
musunuz? Sorusuna %84 evet %16 hayir cevabi
alinmistir. Ankete katilanlarin ¢ogunlugu egitimin
basarili oldugunu diisiinmektedir.

12-1leride ticari faaliyetlerde bulunmak igin baska
bir gemi adamut yeterliligi almay1 diisiiniiyor musunuz?
Sorusuna %48 evet %52 hayir cevabi alinmigtir.

13-Cevrenizdeki  kisileri ~ADB  egitimine
katilmalar1  konusunda yonlendiriyor musunuz?
Sorusuna %68 evet %32 hayir cevabi alinmustir.

14-Egitim Periyotlarinin sikligindan memnun
musunuz? Sorusuna %53 evet %47 hayir cevabi
almmustir.

15-Egitim  programinda uygulamali  dersler
olmasini ister misiniz? Sorusuna %76 evet %24 hayir
cevabi1 alinmistir. Bu da egitimlerin uygulamali olmasi
gerekliliginin - katilimeilar  tarafindan  g¢ogunlukla
istendigini gostermektedir.

16-ADB egitimi kolaylastirilmasa yine de bu
belgeyi almayi diisiiniir miisiiniiz? Sorusuna %60 evet
%40 hayir cevabi alinmaigtir.

17-Belgeyi aldiktan sonra diizenli olarak denize
¢tkmayr diigiiniiyor musunuz? Sorusuna %52 evet
%48 hayir cevabi alinmistir.

18-Bu egitim denize olan ilginizi artirdi mi?
Sorusuna %67 evet %33 hayir cevabi alinmustir.

19-Bu egitimden sonra motorlu bir deniz aracini
kullanacak beceri, yetenek ve cesareti kendinizde
goriiyor musunuz? Sorusuna %54 evet %46 hayir
cevabi alimustir.

Calismada katilimcilarin cinsiyet durumuna gore
denizcilik ile olan iliskileri agisindan her soru, ki-kare
bagimsizlik testi ile analiz edilmistir. Birinci ve
besinci sorular hari¢ katilimeilarin erkek ya da kadin
olmalar1 ile denize ve denizcilige olan ilgileri
arasindaki fark 6nemli bulunmustur (P<0,05).
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Tartisma

Bir iilkede deniz politikasinin dogru tesis edilmesi
ve uygulanmasinda son adim geri besleme
yapilmasidir. Bu amagla uygulanabilecek
yontemlerden biri de anket uygulanmasidir. Yetkili
otorite  tarafindan  denizcilik  politikalarmin
uygunlugunun test edilmesine yonelik olarak
yaptirilacak anketler sayesinde hem halkin denizcilige
ilgisi artirilmis hem de hiikiimetin denizcilik
politikalarma kamuoyu destegi saglanmis olur. Bu
kapsamda, hedef kitle olan geng niifusu denizci olarak
yetistirmeye  yonelik  denizcilik  politikalar
belirleyerek uygulamaktir. (Cetin, 2009). T.C.
Ulastirma ve Altyap1 Bakanlig: tarafindan yiirtitiilen 1
Milyon Amator Denizci projesi kapsaminda; verilen
kurslar ve yapilan sinavlar ile amatdr denizci sayist
giin gectikce artmaktadir.

Bir ulusun sahip oldugu denizcilik giicti o ulusun
sahip oldugu ulusal giiciin bir alt boliimii olarak
anlagilmalidir. Ciinkii denizcilik giicii; bir ulusun
denize ve denizcilige iliskin, olanak ve yeteneklerinin,
ulusal ¢ikarlar yararmma  degerlendirilebilmesi,
kullanilmasi, korunmasi amaciyla harcanan ¢abalarin
insan giicli, cografya, sosyoloji, psikososyoloji,
teknoloji, ekonomi ve askeri gii¢ alanlarinda
olusturdugu etkinliklerdir (Goksel, 2011).

Amator Denizci Belgesi sahibi olacak kisilerin 10
BHP (Beygir giicii) iizeri tekne almak istemeleri
durumunda, yerli tekne ireticileri, olta malzemesi
satanlar, tekne yedek parcasi ve donanimi satanlar,
tekne bakim ve onarimi yapanlar, teknelerin
baglanmasi gereken marinalar bu isten dolayli olarak
kazang saglamaktadirlar. Amator Denizcilerin artmasi
sosyokiiltirel agidan insanlarin  keyifli zaman
gegirmesini  saglamaktadir.  Bireyler  stresten
kurtulduk¢a, toplumsal huzur ve giiven ortami
saglamak kolaylasacaktir. Yasam kalitesini arttiran
tim aktiviteler, gelismis toplumlarda benzer sekilde
desteklenmektedir. Bu sekilde sekiz bin kilometrenin
istiinde olan deniz kiyilarimizdan ¢ok daha fazla
istifade edilecektir. (Altinok ve Ersoy, 1995).

Yapilan anketlerde, ailesinde denizci olmamasina
ragmen amator denizei belgesi egitimine katilanlarin
sayisal olarak fazlaligi géze carpmaktadir. Bununla
beraber yiizme bilenlerin sayisi ile denizi tanidiklari ve
agina olduklar1 yorumu yapilabilmektedir. Denizlerde
ticari faaliyette bulunacak kisiler igin yeterlilikler
1978 STCW Konvansiyonu ile belirlenmistir (IMO,
2019). Bu egitimlerin biiyiik bir boliimi uygulama
icermektedir.  Proje  kapsaminda, egitimlerde
uygulama yapilamadigi i¢in tekne almayi diislinen
kisiler uygulamali egitimleri kendileri yapmak
zorunda kalacaklardir. Ugiincii soruda %43 gibi yariya
yakin bir katilimci grubunun, daha 6nce bir deniz
aractyla hi¢ denize ¢ikmamis olmasi, tekne almak ister
misiniz sorusuna ise %56 evet cevabinin verilmesi, bu
kisiler i¢in, deniz iizerinde sikint1 olusturabilecek
durumlardan bir tanesidir.

Katilimeilarin ~ biiylik  bir cogunlugunun
denizcilikle ilgili daha dnce herhangi bir yeterliliginin
olmadig1 goriilmektedir. Bu da amatdr denizci belgesi
ile ilk defa denize gikacaklarini gostermektedir. Ancak
egitim siiresinin yeterli olmadigi konusunda bir fikir
birligi vardir diyebiliriz. Burada en 6nemli sorulardan
bir tanesi olan “bu egitimin faydali oldugunu
diistiniiyor musunuz? sorusuna %384 civarinda olumlu
yanit gelmistir. Sahsina ait tekne olmamasina ragmen
belge almaya gelenlerin sayisindaki fazlalik goze
carpmaktadir.

Egitime basvuru kisminda eski katilimcilarin, yeni
kisileri yonlendirdigi anket icerisinde belirtilmistir. Bu
da projenin duyurulmasi konusunda olduk¢a 6nemli
bir veri olarak karsimiza ¢ikmustir. Insanlarin denize
ilgisini artiran amator denizci belgesi ile diizenli bir
sekilde denize gikacaklarini sdyleyenlerin sayisindaki
cokluk ise projenin amacina uygun yiiridigini
gostermektedir. Anketin en 6nemli sorularindan biri
olan “bu egitimden sonra motorlu bir deniz aracini
kullanacak beceri, yetenek ve cesareti kendinizde
goriilyor musunuz?” Sorusuna %46 diizeyinde hayir
cevabi gelmistir. Buda bize bu belgeyi alan kisilerin,
uygulama egitimi olmadan denize ¢ikamayacaklarini
ifade etmektedir. Nitekim “Egitim programinda
uygulamali dersler olmasini ister misiniz?” sorusuna
verilen %76 evet cevabi bu projenin ileri safhalarinda,
insanlart  denizci yapabilmek i¢in, uygulamali
egitimlerin mutlak olmas1 gerektigini bize ifade
etmektedir.

Amatdr Denizci egitimlerinin ve belge alinmasi
konusunda, denize olan ilgilerini aragtirmak amacryla
yapilan bu ¢aligmada, katilimcilara uygulanan anketler
gostermigtir ki, Canakkale bdlgesinde bu yeterlilige
talebin ¢ok yogun, egitimlerin faydali ve kisilere
denizciligi sevdirme konusunda bagarili bir uygulama
oldugu sodylenebilir. Ayrica son 20 y1l igerisinde su ana
kadar 207 bin kisinin, Amat6r Denizci Belgesi aldigi,
fakat bu projeden sonra egitime katilan ve belge alan
kisi say1sinin son 2 yilda 522 bin kisi olmas1 projenin
basarili oldugunun bir gostergesidir (Anonim, 2020).
Ancak bu egitimlerin uygulamali olmasi durumunda
ileride deniz iizerinde yasanacak sikintilar azaltilmis
olacaktir.

Ulastirma ve Altyap1 Bakanligi’nin yapmis oldugu
calismalar ve bu aragtirma sonuglarina gore, insanlarin
denize olan ilgisinin yeterli olmadigi, denizi sevseler
bile gerekli olmadik¢a denizcilikle olan iliskilerini
sirh tuttuklart gozlemlenmistir. Yapilacak bu ve
buna benzer projeler ile deniz ve denizciligin
sevdirilmesi, denizcilige ilgi duymasina karsin yeterli
bilgi ve amator denizci belgesi olmadigindan dolay1
denizcilikle ugrasamayan Kkisilere, amator denizci
belgesi ve egitimi verilmesi denizciligimizin
sevdirilmesi yoniinde olumlu bir katk: olacaktir.
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Abstract: Sphoeroides pachygaster has been well-known in the Mediterranean since the first recorded from
Balearic Islands in 1979, and then, it has rapidly reached to eastern Levantine. It is widely distributed throughout
the Mediterranean, especially in Italian waters, including Strait of Sicily. However, it is still rare in the Turkish
seas. A single specimen of the blunthead puffer, Sphoeroides pachygaster was caught by a commercial trammel
netter off Gocek, Fethiye Bay at a depth of 125 m on 05 July 2020. This short note contributes to the ichthyofaunal
richness of the Turkish Aegean Sea with an additional record of S. pachygaster.

Keywords: Blunthead Puffer, Measurement, Additional Record, Mediterranean

Ege Denizi'nde (Fethiye, Tiirkiye) Sphoeroides pachygaster
(Tetraodontidae)’in Ilave Kaydi

Ozet: Sphoeroides pachygaster, 1979°da Balear Adalari'ndan ilk kayittan bu yana Akdeniz'de iyi bilinmektedir ve
daha sonra hizla Dogu Levantin’e ulagsmistir. Akdeniz boyunca, 6zellikle Sicilya Bogazi da dahil olmak {izere
Italyan sularinda yaygin olarak dagilmistir. Ancak, Tiirk denizlerinde hala nadirdir. Balon balig1 Sphoeroides
pachygaster’in bir 6rnegi, 05 Temmuz 2020'de Gocek, Fethiye Korfezi'nde 125 m derinlikten ticari bir uzatma agi
teknesi tarafindan yakalandi. Bu kisa not, ilave bir S. pachygaster kaydiyla Ege Denizi'nin ihtiyofaunal
zenginligine katkida bulunmaktadir.

Anahtar Kelimeler: Balon Baligi, Olgiim, ilave Kayit, Akdeniz

Introduction

The blunthead puffer, Sphoeroides pachygaster has rapidly reached to eastern Levantine (Golani et al.,

(Miiller & Troschel, 1848) is a marine benthopelagic
pufferfish and it usually swims at depths of 50-250 m,
up to 400 m (Golani, Oztiirk, & Basusta, 2006; Froese
and Pauly, 2019). S. pachygaster was originally
known in the Atlantic, from Ireland to South Africa,
but also the Indian Ocean. It is circumglobal in tropical
and temperate seas (Froese and Pauly, 2019).

Sphoeroides pachygaster has been well-known in
the Mediterranean since the first recorded from
Balearic Islands in 1979 (Oliver, 1981), and then, it

2006). S. pachygaster is widely distributed throughout
the Mediterranean, especially in Italian waters,
including Strait of Sicily (Ragonese, Jereb, and
Morara, 1997; Psomadakis, Ceddia, and Vacchi, 2008;
Giordano et al., 2012). However, all records of S.
pachygaster in the Mediterranean were well-
documented by Lipej, Mavric, and Paliska (2013).
Newly, S. pachygaster was recorded from Northern
Cyprus on March 2020 (Akbora, Snape, Ayas, &
Cigek, 2021). It is obviously that a substantial
population seems to be at present definitively
established.
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In Turkish seas, Eryilmaz, Ozulug, and Merig,
(2003) and Eleftheriou et al., (2011) reported totally
four specimens of S. pachygaster from Saros Bay,
Bozcaada Island, and Iskenderun Bay. Akyol and
Aydin (2017) recorded S. pachygaster from Izmir Bay,
Aegean Sea, and recently, Erguden, Ayas, & Erguden
(2020) reported a single specimen from Mersin Bay.
Thus, this ichthyological note presents a sixth certain
location of this species off Gocek in the Bay of
Fethiye, south-eastern Aegean Sea.

Material and Methods

On 05 July 2020, a single specimen of Sphoeroides
pachygaster (Figure 1) was captured by a commercial
trammel net at a depth of 125 m off Gocek, the Bay of
Fethiye (Coordinates 36°41.866 N - 28°57.997 E,
Figure 2). The specimen was fixed in a 6%

formaldehyde solution and deposited in the fish
collection of Ege University,
(ESFM-PIS/2020-03).

Fisheries Faculty

Figure 1. Sphoeroides pachygaster, captured off Gocek, Fethiye (A) distended, (B) whole body (horizontal bar:

50 mm)

1 25 km

Figure 2. Sampling location (black star) of Sphoeroides pachygaster in the Aegean Sea

Results and Discussion

All measurements, counts, ratios (Table 1) and
colour patterns determined are in accordance with the
descriptions of Eryilmaz et al. (2003), Golani et al.
(2006) and Froese and Pauly (2019). Among the
tetraodontid fishes in the Mediterranean, S.
pachygaster is uniquely of Atlantic origin. Akyol and

Aydin (2017) compiled the previous records (Golani,
1996; Zachariou-Mamalinga and Corsini, 1994;
Eryilmaz et al., 2003; Peristeraki, Lazakaris,
Skarvelis, Georgiadis, and Tserpes, 2006; Peristeraki
et al., 2006; Zenetos, Vassilipoulou, Salomidi, and
Poursanidis, 2008; Eleftheriou et al., 2011; Abdul
Rahman, Galiya, and Kara Ali, 2014; Farrag, El-
Haweet, Akel, and Moustafa, 2016;) and stated that 25
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specimens plus one from Northern Cyprus (Akbora et
al., 2021) and one from Erdemli coast, Mersin Bay
(Erguden et al. 2020) have been recorded from the
Levantine Sea since 1991. All successive records from
eastern Mediterranean Sea are shown in Table 2.

S. pachygaster is still considered rare in Turkish
seas with only 6 findings reported earlier. However,
this specimen is the seventh record since 1999 and 4™

record since 2016 in Turkish waters. This additional
record with other reports in 2020 indicate a more
common occurrence of this species in the Eastern
Mediterranean and the Aegean Sea in recent years.

Acknowledgements
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Table 1. Morphometric measurements as percentage of total length and meristic counts recorded in Sphoeroides

pachygaster, captured off Gocek, Fethiye

Measurements Size (mm) Proportion (TL%)
Total length (TL) 257

Standard length (SL) 227 88.3
Pre-dorsal fin length 170 66.1
Pre-anal fin length 178 69.3
Pre-pectoral fin length 89 34.6
Head length 78 30.4
Eye diameter 14 5.4
Preorbitary length 39 15.2
Meristic counts

Dorsal fin rays 8

Anal fin rays 8

Pectoral fin rays 15

Weight () 455

Table 2. Successive records of Sphoeroides pachygaster from eastern Mediterranean Sea

Location Depth Record date n Size References
(m) (mm, TL)
Ashdod, Israel 250 23 May 1991 2 140-183  Golani (1996)
Netanya, Israel 360 02 June 1992 1 175 Golani (1996)
Rhodes, Greece 60 Nov. 1992 5 ? Zachariou-Mamalinga and
Corsini (1994)
Saros Bay, Turkey 180 Oct. 1999 1 167 Eryilmaz et al. (2003)
Bozcaada, Turkey 125 May 2001 1 395 Eryilmaz et al. (2003)
Sikinos, Greece 101 26 Aug.2003 1 ? Peristeraki et al. (2006)
Sikinos, Greece 104 12 June 2005 2 ? Peristeraki et al. (2006)
Serifos, Greece 155 14 June 2005 1 ? Peristeraki et al. (2006)
Serifos, Greece 150 Oct. 2005 2 297-436  Zenetos et al. (2008)
Leros, Greece 166 04 July 2006 1 ? Peristeraki et al. (2006)
Astypalaia, Greece 137 11 July 2006 1 ? Peristeraki et al. (2006)
Karatas, Turkey 305 26 Oct.2010 1 450 Eleftheriou et al. (2011)
Samandag, Turkey 200 28 Oct.2010 1 187 Eleftheriou et al. (2011)
Latakia, Syria 250 14 Sep.2012 4 312-466  Abdul Rahman et al. (2014)
Alexandria, Egypt ? 2012-2015 ? ? Farrag et al. (2016)
Izmir Bay, Turkey 80 13 Apr.2016 1 192 Akyol and Aydin (2017)
Northern Cyprus 250 11 Mar. 2020 1 520 Akbora et al. (2021)
Mersin Bay, Turkey 400 16 May 2020 1 490 Erguden et al. (2020)
Gocek, Turkey 125 05 July 2020 1 257 This study
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Abstract: In this study, five tripletails, Lobotes surinamensis, were reported for the first time in Mersin Bay
(North-eastern Mediterranean coast of Turkey). Four juveniles were observed during diving expeditions in
Yesilovacik, Mersin Bay, on 04 November 2015 and 23 September 2016, while the fifth juvenile was recorded in
Ayag/Erdemli, Mersin Bay on 26 June 2018. This report is the first observation for this location and fills an
essential gap in the species' range distribution. This study is also important as it is the first visual record of juveniles
in this region. This finding will be helpful for both fisheries management and conservation efforts of this species.

Keywords: Lobotidae, Observation, Mersin Coast, Eastern Mediterranean, Turkey

Kuzeydogu Akdeniz, Tiirkiye'de Lobotes surinamensis'in (Bloch, 1790)
Gorsel Kayitlari

Ozet: Bu calismada, Mersin Korfezi'nde (Tiirkiye'nin Kuzeydogu Akdeniz kiyisi) yiizeyde ve samandira
cevresinde bes adet ii¢ kuyruk, Lobotes surinamensis 6rnegi rapor edilmistir. 4 Kasim 2015 ve 23 Eyliil 2016
tarihlerinde Mersin Korfezi Yesilovacik'ta yapilan dalis sirasinda L. surinamensis'in dort juvenil bireyi gézlendi
ve L. surinamensis'in diger yavru bireyi 26 Haziran 2018'de Mersin Korfezi Ayas/Erdemli'de kaydedildi. Bu rapor,
bu bolge i¢in ilk gbzlemdir ve tiirlerin yayilis alam1 ve dagilimindaki 6nemli bir boslugu doldurmaktadir. Bu
caligma, bu bolgedeki tiirlerin geng bireylerinin ilk gorsel kayitlart nedeniyle de biiyiik 6nem tagimaktadir. Ayrica,
mevcut calisma balikg¢ilik alaninda faydali olacak ve aymi zamanda bu tiirlerin hem balik¢ilik yonetimine hem de
korunmasina katkida bulunacaktir.

Anahtar Kelimeler: Lobotidae, G6zlem, Mersin Sahili, Dogu Akdeniz, Tiirkiye

(Portugal) to the Gulf of Guinea and Indo Pacific:

Introduction Costa Rica to Peru, and the Western Pacific: Japan,

The family Lobotidae is represented in the
Mediterranean Sea by single genera as Lobotes. The
tripletail L. surinamensis (Bloch, 1790) is a warm
water marine fish species and usually solitary. It is
found in tropical and subtropical waters (Carpenter,
2003). This species is distributed in the Western
Atlantic: New England and Bermuda southward to
Argentina and Falkland Islands, Eastern Atlantic: the
Mediterranean Sea as well as from Madeira Island

Fiji, and Tuvalu as well as in the tropical and
subtropical waters surrounding Australia (northern
Australia to southern Queensland, New Guinea to
New Britain and also reported as a rare presence from
Ponape, Hawaii, and Tahiti (Froese & Pauly, 2020).
Deidun et al. (2010) stated that this species expanded
from the Atlantic Ocean to the Mediterranean Sea via
the Strait of Gibraltar.
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The first record of L. surinamensis species in the
Mediterranean was in 1875 (Doderlein, 1875). Further
reports of the occurrence of the species in the entire
Mediterranean was made from Spain (Palom, 1991),
Balearic islands (Riera, Grau, Grau, Pastor, Pou, &
Quetglas, 1999), Italian waters (Adriatic and central
Mediterranean coast) (De Pirro, Tosi, & Vanni, 1996;
Zava, Gianguzza, & Riggio, 2007; Bettoso, Comisso
& Kruzic, 2016; Tiralongo, 2016; Tiralongo, Coco,
Lombardo & Messina, 2018; Azurro et al., 2020),
Crotian waters (Dul¢i¢ & Dragicevié¢, 2011; Dulcié,
Dragi¢evi¢, Lipej & Stifani¢, 2014), Maltese islands
(Camilleri, Ragonese, Darmanin, & Rosso, 2005;
Deidun, Vella, Sciberras, & Sammut, 2010), lonian
Sea (Licchelli & Denitto, 2020), Aegean Sea (Bini,
1968; Economidis, 1973; Economidis & Bauchot,
1976; Akyol & Kara, 2012; Bilge, Filiz, & Giilsahin,
2017), Turkish waters (Giicii & Bingel, 1994, Basusta
& Erdem, 2000; Tuncer & Onal, 2016; Ergiiden,
Ergiiden, Bayhan, & Altun, 2018), Cyprus coast
(Kleitou & Crocetta, 2016), Lebanon coast (Elbaraasi
et al., 2019), the Greek Seas (Ondrias, 1971; Fischer,
Bauchot, & Schneider, 1987; Minos & Economidis,
2007; Kavadas & Bekas, 2014; Minasidis, Doumpas,
Kleitou, Spryridopoulou, Papadamakis, & Giovos,
2020), and Algerian coast (Hemida, Capape, Diatta, &
Golani, 2003), Tunisian waters (Qunifi-Ben Amor &
Ben Amor, 2016).

33°0'0"E
!

The tripletail L. surinamensis is a demersal and
thermophilic species (Riede, 2004) that lives at depths
from O to 70 m (Fricke, Kulbicki, & Wantiez, 2011);
it usually prefers brackish waters and shallow waters
less than 10 m and (Myers, 1999; Kuiter & Tonozuka,
2001). This species is abundant in the South and East
Mediterranean (Akyol & Kara, 2012; Bilge et al.,
2016; Minasidis et al., 2020).

This study presents the first visual records of
juvenile specimens of L. surinamensis in its natural
habitat in Turkey's northeastern Mediterranean coast.

Material and Methods

Locations where L. surinamensis were observed
are indicated in Figure 1. Four of the L. surinamensis
specimens were observed on 2 different occasions,
around a buoy near the surface during a diving
expedition in Yesilovacik (Mersin Bay) (Coordinate:
36° 11' 054"N, 33° 39' 295"E) on 04 November 2015
and 23 September 2016 (Figure 2). The other
specimen of L. surinamensis was recorded in
Ayas/Erdemli (Coordinate: 36° 29" 076’ N, 34° 10’
426”°E), Mersin Bay on 26 June 2018. This specimen
was photographed during underwater diving at a depth
of about 1 m by a digital underwater camera (Canon
Powershot G12) (Figure 3). Species identification was
carried out according to Heemstra (1986) and
Tortonese (1990).
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Figure 1. Locations of the occurrences of juvenile specimens of Lobotes surinamensis in Mersin Bay. Stars

indicate locations.
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Figure 2. Four juvenile Lobotes surinamensis individuals visual recorded in the Yesilovacik Bay, northeastern

Mediterranean

Figure 3. Juvenile Lobotes surinamensis underwater view recorded in the Erdemli coast, northeastern

Mediterranean
Results and Discussion

The Atlantic tripletail is a very characteristic fish
with a deep body and a triangle-shaped head. The eyes
are small, but the mouth is large. The pectoral fins are
shorter than the pelvic fins (Heemstra, 1986). Juvenile
specimens are colored in a mottled yellow, brown, and
black.

In this study, five individuals of L. surinamensis
was observed and reported at 0-1 m depth in its natural
habitat in Erdemli and Yesilovacik coast (Mersin
Bay). Specimens were observed around buoys on

rocky and sandy bottoms, partially covered with
barnacles and bivalves (Brachidontes pharaonis).

The maximum size of this species was reported as
110 cm in total length (TL) with typical TL of 80.0
cm by Robins & Ray (1986), and Bouhlel (1988). In
the present study, the size range of specimens
approximately ranged between 25 -30 cm. It seems
that this species recently established a population in
the area of Yesilovacik Bay, as indicated by the
presence of a number of observed juveniles (Deniz
Ayas, pers. comm.).
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Both juveniles and adults of tripletails are well
known for their unusual behavior of floating just
beneath the surface. (Menezes & Figueiredo, 1980;
Carvalho-Filho, 1999; Riera, Grau, Grau, Pastor, Pou,
& Quetglas) and occasionally drifts over reefs (Lieske
& Myers, 1994). Their presence near the surface may
be related to feeding strategy. Prey items which
tripletails feed on are probably also associated with the
floating structures. However, L. surinamensis feed on
a variety of foods, mostly small fish species and also
benthic invertebrates.

Tripletail juveniles are usually found swimming on
their side at the surface as single individuals or in very
small groups consisting of two to four individuals
(Breder Jr, 1949). Similarly, in this study, one single
juvenile specimen was recorded from Erdemli coast
close to the surface. The other 4 individuals were
observed as a group on two different occasions in
Yesilovacik Bay. It is likely that this group of 4
juveniles observed in Yesilovacik Bay on November
4% 2015, were the same group consisting 4 juveniles
observed 11 months later, on September 23", 2016, in
the same location.

Although the tripletail has been reported from the
Mediterranean Sea and the Aegean Sea previously, we
report the presence of L. surinamensis individuals for
the first time from Mersin coasts in the northeastern
Mediterranean, Turkey, based on underwater sightings
and surface photographs in their natural habitat.. Our
findings are the first visual records of juvenile
specimens of this species in the northeastern
Mediterranean coast of Turkey.

The tripletail is mainly caught using haul seines,
gill nets, and line gear but they are also infrequently
targeted by recreational fishers. To date, there is no
significant unknown threat to the Mediterranean
population. In Turkey there no data on commercial
fisheries of this species as it is still rare to be
considered as an economical species. However,
monitoring studies are needed to obtain data on the
Mediterranean population of this species in Turkey.
This study will be useful for studying the natural
habitats of juvenile tripletails and will also contribute
to sustainability and conservation of this species in the
future.

References

Aksiray, (1987). Tiirkive Deniz Baliklar: ve Tayin
Anahtari. (II. Baski), (811 p.). Istanbul: Istanbul
Universitesi Rektorliigli Yaymlart.

Akyol, O., & Kara, A. (2012). Record of the Atlantic
tripletail, Lobotes surinamensis (Bloch, 1790) in
the Bay of Izmir, northern Aegean Sea. Journal of
Applied Ichthyology, 28, 645-646. doi:
10.1111/j.1439-0426.2012.01939.x.

surinamensis in Maltese coastal waters. Aquatic

Azzurro, E., Bariche, M., Bolognini, L., Cerri, J.,
Gianni, F., Sbragaglia, V.,
& Souissi, J. B. (2019). Climate change, biological
invasions, and the shifting distribution of
Mediterranean fishes: a large-scale survey based
on local ecological knowledge. Global Change
Biology, 25(8), 2279-2792. doi:
10.31230/0sf.io/zgupd.

Basusta, N., & Erdem, U. (2000). Iskenderun Kérfezi
baliklar {izerine bir arastirma. Turkish Journal of
Zoology, 24, 1-19.

Bettoso, N., Comisso, G., & Kruzic, P. (2016). First
record of the tripletail Lobotes surinamensis
(Pisces: Lobotidae) in the lagoon of Marano and
Grado (Gulf of Trieste, northern Adriatic Sea).
Annales Series Historia Naturalis, 26(2), 209-212.

Bilge, G., Filiz, H., & Giilsahin, A. (2017). Occurrence
of  Lobotes  surinamensis  (Osteichthyes:
Lobotidae) in the Mediterranean: historical and
recent data. Zoology in the Middle East, 63, 43-47.
doi: 10.1080/09397140.2017.1269392.

Bini, G. (1968). Un pesce perciformera roper i mar
iltaliani "Lobotes surinamensis, (Bloch 1790)".
Atti della Accademia Peloritana dei Pericolanti
Classedi Scienze Fisiche Matematiche e Naturali,
14(1/2), 3-7.

Bouhlel, M. (1988). Poissons de Djibouti. (416 p.).
RDA Placerville, California, USA: International,
Inc.

Breder, Jr C. M. (1949). On the behavior of young
Lobotes surinamensis. Copeia, 4, 237-242. doi:
10.2307/1438372.

Camilleri, M., Ragonese, S., Darmanin, M., & Ro0ss0,
B. (2005). The discovery of a specimen of Lobotes
surinamensis off the Maltese islands (Central
Mediterranean Sea). Biologia Marina
Mediterranea, 12, 480-483.

Carpenter, K. E. (2003). Lobotidae. Tripletails. In K.E.
Carpenter (Ed.), FAO species identification guide
for fishery purposes. The living marine resources
of the Western Central Atlantic. Bony fishes Part 2
(Opistognathidae to Molidae), sea turtles and
marine mammals. VVol. 3, (pp. 1505): FAO, Rome.

Carvalho-Filho, A. (1999). Peixes: costabrasileira
(3rd ed). Sao Paulo: Melro Editora.

De Pirro, M., Tosi, G., & Vanni, S. (1996). Terza
cattura nei mari Italiani di Lobotes surinamensis
(Bloch, 1790) (Actinopterygii, Perciformes,
Lobotidae). Atti della Societa Toscana de Scienze
Naturali di Pisa, Serie B 103, 113-114.

Deidun, A., Vella, P., Sciberras, A., & Sammut, R.
(2010). On the increasing occurrence of Lobotes

143



Ergiiden, Ayasand Alagoz Ergiiden, COMU J Mar Sci Fish, 3(2): 140-145(2020

Invasions, 5(Supp 1), 113-116. doi:

10.3391/ai.2010.5.51.023.

Doderlein, P. (1875). Descrizioned i una specie di
pesce del genere esotico Lobotes, presonelle acque
dei contornidi Palermo. Atti della Accademia di
Scienze Lettere e Artidi Palermo, 5(3), 1-12.

Dul¢i¢, J., & Dragicevi¢, B. (2011). First record of the
Atlantic tripletail, Lobotes surinamensis (Bloch,
1790), in the Adriatic Sea. Journal of Applied
Ichthyology, 27, 1385-1386. d0i:10.1111/j.1439-
0426.2011.01808.x.

Dulci¢, J., Dragicevi¢, B., Lipej, L., & Stifani¢, M.
(2014). Range extension of tripletail Lobotes
surinamensis (Lobotidae) in the Adriatic Sea. A
northernmost record in the Mediterranean.
Cybium, 38, 153-154. doi: 10.26028/cybium/2014-
382-007.

Economidis, P. S. (1973). Cataloque de Poisons de la
Gréce. Hellenic Oceanology and Limnology, 11,
421-598.

Economidis, P. S., & Bauchot, M. L. (1976). Sur une
collection de poissons des mershélleniques (mers
Egée et Tonienne) déposéeau Muséum national d'
histoire naturelle. Bulletin du Museum National
d'Histoire Naturelle. Zoologie, Paris, 3e Serie, No
392, Zoology, 274, 871-903.

Elbaraasi, H., Azzurro, E., Bashir, A., Elaabidi, S.,
Elabar, B., Elsilini, O., & Shakman, E, (2019).
Updated checklist of bony fishes along the Libyan
coasts (southern Mediterranean Sea).
Mediterranean Marine Science, 20(1), 90-105.
doi: 10.12681/mms.15570.

Ergiiden, D., Ceki¢, M., Ergiiden, S. A., Bayhan, Y.
K., & Altun, A. (2018). Juvenile records on the
tripletail, Lobotes surinamensis (Bloch, 1790)
from Iskenderun Bay (Northeastern Mediterranean
Sea, Turkey). Acta Biologica Turcica, 31(2), 42-
45,

Fischer, W., Bauchot, M. L., & Schneider, M. S.
(1987). Fishes FAO d' identification de sespeces
pour les besoins de la Péche (Revision 1). Zone de
péche 37. Vol 2, (pp. 761-1530): Vertébrés. FAO
et CEE Publishers, Rome.

Fricke, R., Kulbicki, M., & Wantiez, L. (2011).
Checklist of the fishes of New Caledonia, and their
distribution in the Southwest Pacific Ocean
(Pisces). Stuttgarter Beitrdgezur Naturkunde A,
Neue Serie, 4, 341-463.

Froese, R., & Pauly, D. (2020). Fishbase. World Wide
Web Electronic Publication. [version 12/2019]
http://www.fishbase.org/Accessed 05 October
2020.

Giicii, A. C., & Bingel, F. (1994). Trawlable species
assemblages on the continental shelf of the

northeastern Levant Sea (Mediterranean) with an
emphasis on Lessepsian migration. Acta Adriatica,
35, 83-100.

Heemstra, P. C. (1986). Lobotidae. In M.M. Smith, &
P.C. Heemstra (Eds.), Smiths' Sea Fishes (pp. 621-
622): Springer-Verlag, Berlin.

Hemida, F., Capape, C., Diatta, Y., & Golani, D.
(2003). On the occurrence of tripletail, Lobotes
surinamensis  (Bloch, 1790) (Osteichthyes:
Lobotidae) off the coast of Algeria (southern
Mediterranean).  Annales  Series  Historia
Naturalis, 13, 145-148.

Kavadas. S., & Bekas, P. (2014). New record of
Lobotes surinamensis  (Bloch, 1790) from
Maliakos Gulf (Central Aegean Sea, Greece). New
Mediterranean Biodiversity Records (October,
2014), Mediterranean Marine Science, 15(3), 691.
doi: 10.12681/mms.1123.

Kleitou, P., & Crocetta, F. (2016). First record of the
rare native fish Lobotes surinamensis (Bloch,
1790) in Cyprus. New Mediterranean Biodiversity
Records (November, 2016), Mediterranean
Marine Science, 17(3), 813. doi:
10.12681/mms.1976.

Kuiter, R. H., & Tonozuka, T. (2001). Pictorial guide
to Indonesian reef fishes. Part 2. (304-622 p.).
Australia: Fusiliers - Dragonets, Caesionidae -
Callionymidae. Zoonetics.

Licchelli, C., & Denitto, F. (2020). First record of
Lobotes surinamensis (Bloch, 1790) in the north
lonian Sea. New records of rare species in the
Mediterranean Sea, Mediterranean  Marine
Science, 21(2), 348. doi: 10.12681/mms.22148.

Lieske, E., & Myers, R. (1994). Collins Pocket Guide.
Coral reef fishes. (400 p.). Indo-Pacific and
Caribbean including the Red Sea. Harper Collins
Publishers.

Menezes, N. A., & Figueiredo, J. L. (1980). Manual
de peixes marinhos do sudeste do Brasil. IV.
Teleostei (3). Sao Paulo: Museu de Zoologia da
Universidade de Sao Paulo.

Minos, G., & Economidis, P. S. (2007). On the
occurrence of tripletail, Lobotes
surinamensis(Bloch, 1790) (Pisces: Lobotidae), in
North AegeanSea (Greece). (242 p.). 12th
European Congress of Ichthyologists. 9-13
September 2007, Cavat (Dubrovnik), Croatia.

Myers, R. F. (1999). Micronesian reef fishes: a
comprehensive guide to the coral reef fishes of
Micronesia. (3rd revised and, expanded edition),
(330 p.). Barrigada, Guam: Coral Graphics.

Minasidis, V., Doumpas, N., Kleitou, P.,
Spryridopoulou, R. N. A., Papadamakis, P., &
Giovos, . (2020). Additional records of tripletail
Lobotes surinamensis (Bloch, 1790), from the

144



Visual Records of Lobotes surinamensis (Bloch, 1790) in the North-Eastern Mediterranean, Turkey

Eastern Mediterranean. Thalassas: An
International Journal of Marine Sciences, 36, 557-
563. doi: 10.1007/s41208-020-00244-6.

Ondrias, J. C. (1971). A list of the fresh and sea water
fishes of Greece. Hellenic Oceanology and
Limnology, 10, 23-96.

Palom, O. (1991). Primeracita de Lobotes
surinamensis (Bloch, 1790) (Pisces, Lobotidae)
para la ictiofauna Iberica. Miscellania Zoologica,
15, 240-242.

Qunifi-Ben Amor, K., & Ben Amor, M. M. (2016).
Unusual records of tripletail Lobotes surinamensis
(Osteichthyes: Lobotidae) from the Tunis Southern
Lagoon (North-EasternTunisia, Central
Mediterranean Sea). Annales Series Historia
Naturalis, 26, 13-18.

Riera, F, Grau, A., Grau, A. M., Pastor, E., Pou, S., &
Quetglas, A. (1999). Ichthyofauna associated with
drifting floating objects in the Balearic Islands
(western Mediterranean). Scienta Marina, 63, 229-
235.

Riede, K. (2004). Global register of migratory species
from global to regional scales. Final Report of the
R&D-Projekt 808 05 081. (329 p.). Federal
Agency for Nature Conservation, Bonn, Germany.

Robins, C. R., & Ray, G. C. (1986). A field guide to
Atlantic coast fishes of North America. (354 p.).
Boston, U.S.A: Houghton Mifflin Company.

Tortonese, E. (1990). Lobotidae. In J. C. Quero, J. C.
Hureau, C. Karrer, A. Post & L. Saldanha (Eds.),
Check-list of the fishes of the eastern tropical
Atlantic (CLOFETA). Vol. 2, (p. 780). JNICT,
Lisbon; SEI, Paris; and UNESCO, Paris.

Tiralongo, F. (2016). New record of Lobotes
surinamensis (Bloch, 1790) from Italian waters
(Adriatic Sea). In Dailianis et al. (Eds.), New
Mediterranean Marine Biodiversity Records (July,
2016), Mediterranean Marine Science, 17(2), 608-
626. doi: 10.12681/mms.1734.

Tiralongo, F., Coco, S., Lombardo B. M., & Messina,
G. (2018). On the presence
of a well-established population of Lobotes
surinamensis (Bloch, 1790) in the Central
Mediterranean Sea. Annales Series Historia
Naturalis, 28(1), 31-36.

Tuncer, S., & Onal, U. (2016). The occurrence of the
Atlantic tripletail, Lobotes surinamensis (Bloch,
1790), in the Canakkale Strait. New Mediterranean
Biodiversity Records (March 2016),
Mediterranean Marine Science, 17(1), 247-248.
doi: 10.12681/mms.1684.

Zava, B., Gianguzza, P., & Riggio, S. (2007). New
capture of the tripletail Lobotes surinamensis
(Bloch, 1790) in the southern Tyrrhenian Sea
(Osteichthyes: Lobotidae). Biologia Marina
Mediterrenae, 14, 370.

145



COMU J Mar Sci Fish
2020 3(2): 146-148

B~
=&
http://jmsf.dergi.comu.edu.tr f

COMU JOURNAL OF MARINE SCIENCE AND FISHERIES

DOI: 10.46384/jmsf.814214 http://dergipark.gov.tr/jmsf

SHORT COMMUNICATION e-1SSN 2651-5326 KISA BIiLDIiRi

Additional Record of Mediterranean Spearfish, Tetrapturus belone
Rafinesque, 1810 (Istiophoridae) from Izmir Bay (Northern Aegean Sea)

Okan Akyol

Ege University Faculty of Fisheries 35440 Urla, izmir, Turkey
okan.akyol @ege.edu.tr
Received: 21.10.2020 Accepted: 30.11.2020
Orcid 0000-0001-7738-2156

How to cite this article: Akyol, O., (2020). Additional record of Mediterranean spearfish, Tetrapturus belone Rafinesque, 1810
(Istiophoridae) from Izmir Bay (northern Aegean Sea). COMU J. Mar. Sci. Fish, 3(2): 146-148. DOI: 10.46384/jmsf.814214

Abstract: Tetrapturus belone is endemic to the Mediterranean and it is more common in central parts. It is
considered very rare in the Levant. On 20 October 2020, a specimen of Tetrapturus belone with 176 cm Lower
Jaw Fork Length (LJFL) and weighing 26 kg was captured by a trammel net from the coast of Karantina Island,
Urla at a depth of 11 m. This is the second record of the epipelagic T. belone entering the shallow waters of
Izmir Bay, nine years after its first record in the same area. This ichthyologic note presents a new occurrence of
the Mediterranean spearfish as an incidental catch from the small scale fishery in a certain coastal area of Urla,
Izmir Bay.

Keywords: Marlin, Billfish, Incidental Catch, Urla

Izmir Kérfezi’nden (Kuzey Ege Denizi) Akdeniz Kiher’min, Tetrapturus
belone Rafinesque, 1810 (Istiophoridae) Ilave Kaydi

Ozet: Tetrapturus belone Akdeniz'e endemik bir tiirdiir ve Akdeniz’in orta kisimlarda daha yaygindir. Levant'ta
ise ¢ok nadir kabul edilir. 20 Ekim 2020 tarihinde, Urla, Karantina Adasi kiyilarinda, 11 m derinlikte, 176 cm
(26 kg) bir Tetrapturus belone 6rnegi fanyali agla yakalanmistir. Dokuz yil 6nce, bu epipelajik balik, 2011
yilinda Izmir Kérfezi'nin s1g sularina girmisti. Sasirtic1 bir sekilde 158 cm alt ¢ene ¢atal boyu (LJFL)'na sahip bu
balik, ayni alanda ve derinlikte ortaya ¢ikmis ve ayrica bir fanyali agla yakalanmisti. Bu ihtiyolojik not, Akdeniz
kilictnin Urla'min (Izmir Kérfezi) belirli bir kiy1 bolgesinde kiiciik 6lgekli balikciliktan tesadiifi olarak yeni bir
bulunusunu sunmaktadir.

Anahtar Kelimeler: Akdeniz kilici, Tesadiifi Av, Marlin, Urla

Introduction

around Italy. There are no confirmed records from
the Black Sea; and is considered very rare in the
Levant (Nakamura, 1986; Golani et al., 2006; Froese
& Pauly, 2019). However, T. belone is heavily fished
in Straits of Messina in  August-September,
occasionally in  October-November (Nakamura,
1986).

Mediterranean spearfish, Tetrapturus belone
Rafinesque, 1810 is an epipelagic oceanic fast
swimmer in the upper 200 m, and it usually lives in
pair (Golani, Oztiirk & Basusta, 2006). It feeds on
fishes such as Belone belone, Sardinella aurita,
Engraulis encrasicolus (Romeo, Consoli, Castriota &
Andaloro, 2009). Reported maximum length and

weight for this species are 240 cm TL and 70 kg,
respectively (Froese & Pauly, 2019).

The spearfish is endemic to the Mediterranean
and it is more common in central parts, especially

Short descriptive characters of T. belone are as
follows: body moderately slender, bill is short and
round; it has two dorsal fins, the first has a long base,
its anterior lobe elevated and round; and it has also
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two anal fins; pectoral fins are very short, pelvic fins
are twice as long; and colour is black, blue-black,
lower flanks and belly silvery (Nakamura, 1986;
Golani et al., 2006).

Recently, the Mediterranean spearfish with 125
cm total length was reported from the local fish
market of Rhodes town on 13 February 2020, and it
was captured in Lardos Bay, east coast of Rhodes at a
depth of 40 m (Corsini-Foka, Insacco & Zava, 2020).
It is also found in the regions of the North-eastern
Aegean Sea, such as the Miisellim Strait and Izmir
Bay (Akyol et al., 2005, 2013). The Mediterranean
spearfish has been declared as “Least Concern (LC)”
species by IUCN, but little is known about its biology
and ecology (Collette & Heessen, 2015). This short
paper presents an additional record of the rare T.
belone from Izmir Bay following its previous record
nine years ago.

Material and Methods

On October 20, 2020, a specimen of Tetrapturus
belone with a total length of 176 cm (26 kg) was
captured by trammel net (72 mm stretched mesh size)
from the coast of Karantina Island, Urla
(Coordinates: 38°22'247 N - 26° 47'377 E, Figure 1)
at a depth of 11 m. Following its capture, the
specimen of T. belone was sold at the fish auction by
Urla Fishery Cooperative. Before the auction, major
meristic  characteristics of the specimen were
measured. LJFL (i.e. lower jaw fork length) and
weight (kg) measurements were taken and the
specimen was photographed (Figure 2). The
specimen was identified according to Nakamura
(1986) and Golani et al. (2006).
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Figure 2. Fresh Tetrapturus belone specimen, captured from Izmir Bay, northern Aegean Sea (Foto: O. Akyol)
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Results and Discussion

Morphology and colour are in total agreement
with Nakamura (1986), Golani et al. (2006) and
Froese & Pauly (2019) and confirm the identification
of the present specimen.Tetrapturus belone is very
rare both in the Adriatic and Levant, but more
common in southern Italy (Dulcic & Soldo, 2004;
Golani et al., 2006; Romeo et al., 2009). In the
Aegean Sea, T. belone is occasionally observed in
pelagic swordfish gillnets and/or longlines. Recently
a specimen caught by a beach-seine was reported
from Rhodes Island (Corsini-Foka et al., 2020).
Another specimen (120 cm LJFL) was caught by
pelagic swordfish gillnet in Miisellim Strait (Edremit
Bay, northern Aegean Sea) at a depth of 300 m on
June 13, 2002 (O. Akyol, unpublished data).
Interestingly, in 2011, a specimen with 158 cm LJFL
had been caught in the shallow waters of Izmir Bay
by a trammel net in the same area and depth where
the current specimen was caught. (Akyol, Aydn,
Giilsahin & Kara, 2013). In addition, on March 30%,
2012, a specimen of Mediterranean spearfish (19 kg)
was caught together with Remora osteochir (marlin
sucker) off Fethiye (Southwest Turkey) by longline
(Akyol, Ceyhan & Capapé, 2020).

In conclusion, this ichthyologic note presents a
new occurrence of the Mediterranean spearfish as an
incidental catch from the small scale fishery in a
certain coastal area of Urla, Izmir Bay. Distribution
range of T. belone will likely expand towards
northern latitudes as a result of global warming and
thus, incidental catches of this species will become
more frequent in the near future.
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