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A new record of the rarely reported grey triggerfish
(Balistes capriscus, Gmelin, 1789) from Northern Aegean Sea (Turkey)
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Affiliations ABSTRACT
" Faculty of Fisheries, Van Yiziinci Vil The unexpected occurrences of marine life have been used as indicators
University, Van, TURKEY of changes in the marine environment. In this connection, one specimen of
2Faculty of Fisheries, Kastamonu University, Balistes capriscus with 36.4 cm in total Igngth and 800.00 g in total weight
Kastamonu, TURKEY was captured on 08 September 2013 off Ibrice Bight. This study constitutes
first occurrence of B. capriscus for Saros Bay (Turkey), however, it is a rare
Keywords observation of the species for the Northern Aegean Sea. This paper is of great
Balistes capriscus importance for monitoring biological diversity and contribute recent occurrence
Grey triggerfish to the scientific literature.
Record
Saros Bay
Turkey

Kuzey Ege Denizi’nden (Tiirkiye) nadir rapor edilen Ciitre Bahgrnin
(Balistes capriscus Gmelin, 1789) yeni bir kaydi

OZET

Denizel ortamda goérilen nadir tlrler, o ortamdaki degisimin isaretleri olarak

Anahtar Kelimeler distnulmuslerdir. Bu baglamda, 36,4 cm toplam boya ve 800.00 gr toplam
Balistes capriscus agirhga sahip bir adet Gltre baligi (Balistes capriscus) 8 Eylil 2013 tarihinde
Cutre baligi ibrice Liman’’nda avlanmistir. Bu tiir Saros Kérfezi icin ilk kayit olmakla beraber,
Kayit Kuzey Ege Denizi i¢in nadir bir gdézlemdir. Bu ¢alisma biyolojik c¢esitlilikteki
Saros Korfezi degisimlerin izlenmesi agisindan blylik 6neme sahip olup bilimsel literattire yeni
Turkiye bir kayit sunmaktadir.

Giris Nisan ve Haziran aylar arasindadir (Aksiray, 1984).

Su anki calisma, Saros Korfezi icin Cltre baliginin
ilk kaydi olmakla beraber Kuzey Ege Denizi igin
nadir bir gézlemdir.

Cutre baligi (Balistes capriscus, Gmelin, 1789)
Ozellikle  Atlas  Okyanusu’nun  subtropikal
boélgelerinde bireysel veya kiglk grup halinde

yasayan bentopelajik bir turddr. Ticari olarak Materyal ve Yéontem

6nemli olan bu tur genellikle sert zemine sahip 100 o ) . .
m. den daha si§ derinliklerde kérfez, koy ve lagiin Ege Denizi'nin kuzeyinde yer alan Saros Korfezi,
gibi yerlerde yasamlarini devam ettirirler (Robins glineyde Gelibolu Yarimadasi ile kuzeyde Trakya
ve Ray, 1986). Tiriin Ureme zamani Akdeniz icin kiyilari arasinda bulunan ve yaklasik olarak 60 km

Cite this article as
Cengiz, 0. & Parug, S. S., (2020). A new record of the rarely reported grey triggerfish (Balistes capriscus, Gmelin, 1789) from

Northern Aegean Sea (Turkey). Marine and Life Sciences, 2(1): 1-4. (In Turkish)
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Sekil 1. ibrice Limani ve Tirkiye’nin
Kuzey Ege Kiyllann (1: Saros
Korfezi, 2: Gelibolu Yarimadasi, 3:
Gokgeada, 4: Bozcada, 5: Edremit
Korfezi)
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kadar iceri sokulan tc¢gen seklinde bir korfezdir
(Tokat ve Sayin, 2007). Koérfez 2000 yilindan beri
trol avciigina kapalidir (Cengiz ve ark., 2011).
8 Eylul 2013 tarihinde 36,4 cm toplam boya ve
800,00 gr toplam agirhga sahip bir adet Cltre

bali§l (B. capriscus) ibrice Liman’nda (Saros
Koérfezi) 30 m’den daha si§ bir derinlikte ticari

balikgilar tarafindan olta ile yakalanmistir (Sekil 1).

Tdr Mater ve ark.
fotograflanmis  ve
konulmustur.

(2009) go6re tanimlanmis,

%6 formalin c¢ozeltisine

Bulgular ve Tartisma

Papaconstantinou (2014)’nun belirttigine goére, bu
tdr Yunanistan’in Kuzey Ege Kiyllar’'nda sadece
Konsuloff ve Drenski (1943) tarafindan Kavala ve
Thassos Adasi’nda rapor edilmistir (Sekil 1).

Tarkiye’nin Kuzey Ege Kiyllan Saros Korfezi,
Gelibolu Yarimadasi, Gokgeada, Bozcaada ve
Edremit Korfezi olmak tzere bes farkh alt bélgelere
ayriimaktadir (Sekil 1). Saros Korfezi’nden Kog ve
ark. (2004), ismen ve ark. (2007), Altug ve ark.
(2011), Cengiz ve ark. (2011) ve Keskin ve ark.

38°0'0"N

(2011a, 2011b); Gelibolu Yarimadasi’ndan Cengiz
ve ark. (2012) ve Cengiz (2013); Gokgeada’dan
Keskin ve Unsal (1998), Karakulak ve ark. (2006),
Altinve ark. (2015) ve Gonulal (2017); Bozcaada’dan
Eryilmaz (2003) ve Edremit Korfezi’'nden Torcu ve
Aka (2000), Cakir ve ark. (2008) ve Unliioglu ve ark.
(2008) bdlgelerin tir cesitliligi hakkindan bilgiler
vermis olmalarina ragmen, bu arastirmacilarin

Sekil 2. ibrice Liman’’ndan yakalanan 5.
capriscus.

higbiri ¢lUtre baligini varligi ile ilgili bir bulgu
sunmamislardir. Ancak Coker ve Akyol (2018)
Saros Korfezi’nin balik trlerini sunduklar tabloda
tlri korfezde gostermelerine ragmen, B. capriscus
aslinda koérfezden tamamen ayr ve bagimsiz bir
bolge olan Gékgeada’da Ulutlirk (1987) tarafindan
rapor edilmistir. Ayrica, istanbul Universitesi’ne
ait Hidrobiyoloji Mizesi’nde Edremit Kdrfezi’nden
yakalanan bir adet cltre balidi bulunmaktadir
(Katalog Numarasi: 25900-599) (Meri¢ ve ark.,
2007). Bununla beraber, Mater ve ark. (2009) Ege
Denizi’nde turiin dagihmini rapor etmislerdir, ama
kesin bir bélge ifade etmemislerdir. Bu tir Turkiye
balik faunasi listesine girmistir (Fricke ve ark.,
2007).
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Bolgedeki balikgilarla yapilan kisisel gorlismeler
Saros Koérfezi’ndeki B. capriscus’un varliinin gok
yeni ve son derece nadir oldugunu gdstermektedir.
Bu baglamda, balik biyocesitliligindeki degisimler
iklim degisikligi ve su sicakligi ile baglantiidir
(Dulgié ve ark., 1999; Dul&ié ve Grbec, 2000). iklim
degisikliginin hem balikcilik yonetiminde anahtar
bir rol oynayan stoda katilm Uzerinde hem de
denizel tlrlerin cografi dagilimlarinda bir etkisi s6z
konusudur. Su sicakligi ise baliklarin gé¢ yollarini
ve fizyolojilerini etkileyebilir (Papaconstantinou,
2014). Bu degisimler Turkiye’nin balik faunasini
etkileyebilir ve Saros Korfezinde nadir olusumlara
sebebiyet verebilmektedir (Cengiz ve ark., 2019a,
2019Db).

kaymanin ilk isareti olabilir (Stephens ve ark.,
1988). Bununla beraber, bu tirin varhidi acik bir
sekilde bdlgede yerlesik bir populasyonu isaret
etmemesine ragmen 6nceki gbézlemler (Konsuloff
ve Drenski, 1943; Ulutlrk, 1987; Meric ve ark.,
2007) ile mevcut calisma tirin nadir bile olsa
Kuzey Ege Denizi kiyllarinda oldugunu, bdlgede
bir dagilim gdsterdigini ve sonraki sireclerde
Kuzey Ege Denizi’'nin farkli bdlgelerinde tekrar
g6zikebilecegini ortaya koymaktadir. Eger boylesi
bir durum tekrar meydana gelirse, bu, cuUtre
baliginin degisen cevresel sartlara karsi basarili
bir sekilde uyum saglama potansiyeli oldugunu
dusinddrtebilir. Bu noktada, su anki calisma
tarun olasi yayilimini izlemek igin bir referans teskil

etmektedir.
Sonuc¢
) o . Tesekkiir
Denizel ortamda go6rilen nadir olusumlar, ’
o ortamdaki degisimin isaretleri  olarak Yazarlar yardimlarindan dolayi balikgi Engin TUNG
distntlmaslerdir (Mearns, 1988) ve ve Dr. Semih KALE’ye tesekkir ederler.
biyocesitlilikteki bu  degisim, c¢evresel bir
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Affiliations ABSTRACT

" Department of Water Resources This study was conducted to evaluate the time depended variation and status of
Management a_md Organization, water quality of Goksu River. Seasonal measurements which were conducted at
Faculty of Marine Sciences and the downstream of Géksu River between 1992-2017 by State of Hydraulic Works
Technology, Iskenderun Technical . o N
University, 31200, Iskenderun/ of Turkey (DSI) were evaluated in terms of temperature (°C), nitrite (NO,), nitrate
Hatay, TURKEY (NO,), ammonium (NH,*), biological oxygen demand (BOD), chemical oxygen

demand (COD), dissolved oxygen (DO), pH, sulfate (SO,*), sodium (Na*) and total
dissolved solids (TDS). When annual average concentrations of water quality
parameters were compared with the water pollution control regulation, water
quality was classified as class 1 in terms of pH, DO, COD, SO,*, Na*, TDS, NO_’,
varied between class 1 to class 2 in terms of BOD and varied between class 1 to
class 4 in terms of NO,", NH,*. Water quality index method was used to determine
the time depended variation in the water quality in most accurate way. There was
no significant variation observed in the water quality index until the beginning of
2010’s. After that, water quality index value was peaked to 2873 on 2014 and
tended to decrease afterwards. Also, seasonal variation in the water quality was
observed. Results revealed that water quality in Goksu River tend to decrease
during summer as a result of intense evaporation.

Keywords

Water quality index
Environmental monitoring
Goksu River

Goksu Nehri su kalitesinin su kalite endeksi yontemi ile uzun siireli izleme
verileri kullanilarak degerlendirilmesi
OZET

Bu calisma Goksu Nehrinin Kuzeydogu Akdeniz’e dékilen sularindaki su kalitesini
tespit etmek ve yillara bagli olan degisimini incelemek igin yapilmistir. Devlet Su Isleri
(DSI) tarafindan Géksu Nehrinin mansabinda 1992-2017 yillari arasinda mevsimlik
olarak yapilan sicaklik (°C), nitrit (NO,), nitrat (NO,), amonyum (NH,*), biyolojik
oksijen ihtiyaci (BOI,), kimyasal oksijen ihtiyaci (KOI), ¢éziinmus oksijen (CO), pH,
silfat (SO,?*), sodyum (Na*), toplam ¢6ziinmis kati madde (TCK) parametrelerine
Su kalite endeksi ait 6lglim sonuglari agisindan degerlendirilmistir. Parametrelere ait yillik ortalama
Cevresel izleme konsantrasyon degerleri S.u Kirliligi Kontrolli Yonetmeligi ile karsilastirildiginda
Géksu Nehri su kalite§inin pH, GO, KOI, 80,%, Na*, TCK, NO,  parametreleri bakimindan 1.
sinif, BOI parametresi bakimindan 1.sinif ile 2. sinif arasinda degismekte ve NO,,
NH,* parametreleri bakimindan 1. sinif ile 4. sinif arasi degismekte oldugu tespit
edilmistir. Parametreler arasi su kalitesinde gézlemlenen bu degisimleri en dogru
sekilde degerlendirilebilmek igin su kalite endeksi kullanilmistir. 2010’lu yillara
kadar su kalite endeksinde dnemli bir degisiklik gézlemlenmezken, 2014 yilinda
maksimum seviye olan 2873’e ulasmis ve ardindan tekrar azalmaya baslamistir.
Mevsimlere bagli olarak da su kalitesinde degisimler oldugu, yaz aylarinda artan
buharlasma sonucunda su kalitesinde 6nemli bir diistis oldugu tespit edilmistir.
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Yuzey sulariinsanlarin tarimsal, endUstriyel ve evsel
su ihtiyaclarinin karsilanmasinda temel kaynaktir.
Ancak kentlesme ve sanayilesmeye bagl olarak
arazi kullaniminda meydana gelen degisikler, ylizey
akisiletasinan sukompozisyonunun ve nehirlerdeki
suyun kalitesinde degisime neden olmaktadir
(Kilig, 2017). Ozellikle tarimsal faaliyetlerin fazla
oldugu bdélgelerde yilizey suyundaki azot ve fosfor
tUrevlerinin derisiminde meydana gelen artislar,
(Boyacioglu ve Boyacioglu, 2008; Kilic ve Yicel,
2019) nehirlerin desarj alanlarinda birincil Gretimin
artmasina neden olmaktadir (Ylcel, 2013).
Otrofikasyon adi verilen bu durum, fitoplankton
kompozisyonunu patlama olusturmaya meyilli
toksik tirlere dogru kaydirmaktadir (Smith ve ark.,
1999). Butun bu nedenlerden dolayi ylzey sularinin
hem miktar hem de su kalitesi acgisindan izlenmesi
ve korunmasi igin gerekli 6nlemlerin alinmasi ¢ok
6nem tasimaktadir.

Olciilenfiziksel, kimyasal ve biyolojik parametrelerin
birbiri ile olan iliskileri ve ortaya cikan veri setinin
blyUklGgi nedeni ile izleme calismalarinin
verilerinden su kalitesini yansitan kapsayici bir
sonu¢ ¢ikarmak ¢ogunlukla zor olmaktadir (Zhou
ve ark., 2007; Ruzdjak ve Ruzdjak, 2015). Su kalite
endeksindeki temel amag¢ karmasik veri setlerini
kapsamli ve kullanisli bilgi haline doéntsttirmektir
(Alam ve Pathak, 2010). Horton (1965) tarafindan
Onerilen su kalite endeksinin (WQI) nehirlerdeki su
kalitesini ortaya koymak, zamana ya da olaylara
bagll olarak degisimini incelemek ya da nehir
yatagi boyunca nasil degistigini gdzlemlemek icin
tek basina (Liou ve ark., 2004; Akoteyon ve ark.,
2011; Tyagi ve ark., 2013; Kilig, 2018), istatistiksel
yontemler ile beraber (Kikrer ve Mutlu, 2019;
Mutlu, 2019), cografi bilgi sistemleri ya da yapay
sinir aglan ile kombine ederek (Icaga, 2007;
Nasiri ve ark., 2007; Selvam ve ark., 2014; Sadat-
Noori ve ark., 2014; Sener ve ark., 2017) farkl
arastirmacilar tarafindan kullaniimistir.

Bu calismada Devlet Su isleri (DSI) tarafindan 1992-
2017 yillan arasinda Goksu Nehri mansabinda
bulunan izleme istasyonundan elde edilen veriler
su kalite endeksi kullanilarak deg@erlendirilmistir.
Goksu Nehrindeki su kalitesi farkli ydntemler
kullanilarak daha o6nce de degerlendirilmistir
(Akiner ve Akiner, 2010; Demirel ve ark., 2011;
Akcay ve Tugrul, 2018; Yildirm ve ark., 2018).
Bu calisma uzun dénemli izleme sonuglarinin
kullanilmasi ve zamana bagh degisimin kiimilatif
bir sekilde ortaya konulmasi ydninden daha
onceki calismalardan ayriimaktadir. Bu ¢alismada
amag, Goksu Nehrindeki su kalitesini tespit etmek

ve yillara bagl olarak degisimini su kalite endeksi
kullanarak degerlendirmektir.

Materyal ve Yontem

Dogu Akdeniz Havzasinin en uzun nehri olan
250 km uzunlugundaki Goksu Nehri boyunca ve
mansabin bulundugu Silifke ilgesinde tarmsal
alan oldukcga fazladir. Tarimsal faaliyetlerin fazla
olmasinin bir sonucu olarak nehrin tasidigi besin
tuzu yukinde artis goézlemlenmektedir. Bundan
dolayl, Goksu Nehri’nin mansabinin cevresindeki
kiyisal sular Ozellikle nitrit yoninden hassas
alan olarak tanimlanmistir (Ayaz ve ark., 2013).
Akdeniz ikliminin bir sonucu olarak yazlari artan
buharlasmadan dolayr suyun debisi azalirken,
kislar yagislarla beraber artis géstermektedir (DSI,
2019).

DSi tarafindan diizenli izleme calismalari yiiriitiilen
ve Goksu Nehri’nin mansabinda kalan 17-06-00-
008 kodlu istasyona ait (36.348802 N, 34.018281 E)
1992-2017 yillari arasindaki izleme 8l¢im sonuglar
temin edilmistir. Mevsimsel olarak dlcimu yapilan
sicaklik (°C), nitrit (NO,), nitrat (NOS')_, amonyum
(NH,"), biyolojik oksijen ihtiyaci (BOI), kimyasal
oksijen ihtiyaci (KOI), ¢c6zlinmUs oksijen (CO), pH,
sulfat (SO,*), sodyum (Na*), toplam ¢ézinmdis kati
madde (TCK) parametreleri kullanilarak su kalite
endeksi hesaplanmistir.

Su Kalite Parametrelerinin incelenmesi

Devlet Su islerinin (DSI) akredite laboratuvarlarinda
gergeklestiriimistir. BOI, KOI ve TCK &lctimleri
siraslyla standart metotlar (SM 5210, SM 5220 B,
SM 2540C), GO elektrokimyasal prob yéntemi (TS
EN ISO 5814), NO,,, NO, iyon kromatografisi (TS
EN ISO 10304-1), NH,* ve Na* iyon kromatografisi,
SO, iyodometrik ybéntem (SM  4500-S2-F)
kullanilarak yapilimistir.

Su kalite endeksi hesaplamasinda agirlikli aritmetik
metot kullaniimistir (Yisa ve Jimoh, 2010). ik
olarak, her bir parametre icin kalite derecelendirme
6lcegi (q), her bir parametrenin yillik ortalama
konsantrasyonunun (C) kendi standardina (S)
bélinmesi ve 100 ile carpilmasiyla belirlenmistir.
ilgili standart, Su Kirliligi Kontrol Yénetmeligi (Resmi
Bulten No: 25687, 2004) sinif-1 tipi i¢ sularin kalite
standartlarina gére belirlenmistir (Tablo 1).

q=C/S, x100

Ardindan, nispi agirhk (W), ilgili parametrenin

Onerilen standardinin ters orantisi olacak sekilde
hesaplanmistir.

w=1/8,
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Parametre Su Kirliligi Kontrolii Yénetmeligi
Sinif 1 Sinif 2 Sinif 3 Sinif 4
p£s 18,55+6,63
T (°C) -
Min-Mak 6-32 25 25 30 >30
MO LS 8,1040,18 6,585 6,585 6,090 g;gl'ngdg
@) 7,5-8,6
GO (mg/L) ps 8,34+1,31 8 6 3 <8 Tablo 1. Su kalitesi
CO 4,2-11,6 parametrelerine
S0 2 ps 26,11+11,38 200 200 400 >400 ait tanimsal
(Ma/)  “Min-Mak  5.76.81.12 istatistikler ve Su
NH - bs 0,39+0,38 0,2 1 2 ~2 5'..”'"9' Kontrol
(mg/L) (ma/L) 0.01-2.8 onetmeligi
(SKKY)
NO - ps 0,01+0,02 0,002 0,01 0,05 >0,05 standartlari
mof)  ~ NAar 0,001-0,11
NO.- LS 0,96+0,62 5 10 20 >20
(mgl)  “Min-Mak 0,28-4,8
Na* pS 10+5,96 125 125 250 >250 Tabloda pi: ortalama,
(mg/L) (mg/L) 2,53-35,19 s:standart sapmay
BOI HS 1,53+1,90 4 8 20 >20 ifade etmektedir.
(mg/L) NO3- 0,4-12
KOi p£S 7,14+5,02 25 50 70 >70
(mg/L)  Min-Mak 0,21-28,2
TCK ps 275,69+36,55 500 1500 5000  >5000
(mg/L) 132,5-392,3

Daha sonra, kalite derecelendirme o&lgegi her
parametre igin nispi agirlik ile ¢garpilmis ve sonugclar
agirlikh toplami elde etmek icin toplanmistir. Son
olarak, su kalite endeksi agirlikli toplamin, toplam
nispi agirliga orani ile hesaplanmistir.

Bulgular ve Tartisma

Bu calismada Goksu Nehri mansabindaki su
kalitesinin yillara bagh olan degisimini incelemek
icin DSI tarafindan mevsimlik olarak yritilen
izleme calismalarinin sonuclari su kalite endeksi ile
birlestirilerek degerlendirilmistir. Olgim sonuglar
incelendiginde neredeyse degerlendirilen bitin
parametrelerin degerleri genis bir degisim araligina
ve ylksek bir standart sapmaya sahip oldugu
gorulmektedir (Tablo 1). Bu durum dogal ya da
insan kaynakli nedenler sonucunda bdlgedeki su
kalitesinin mevsimlere ve yillara bagli olarak ylksek
oranda degistigini gdstermektedir (Gonzalez ve
ark., 2014).

Sicaklik ve pH su ekosistemi icerisindeki fiziksel ve
biyolojik reaksiyonlari etkilediginden, su kalitesinin
belirlenmesinde énemli rol oynamaktadir (Kili¢ ve

ark., 2018). Goéksu Nehri’nin mansabindaki ylzey
suyu sicakligi yaz aylarinda en yiksek, kis aylarina
en dustlk olacak sekilde 6 ile 32°C arasinda genis bir
degisim araligi gosterirken; pH 7,5 ile 8,6 arasinda
dar bir aralikta degisim gostermistir (Tablo 1, Sekil
1). Ortalama sicaklik ve pH sirasiyla 18,55°C ve
8,10 olarak bulunmus olup, ortalama degerler baz
alindiginda Su Kirliligi Kontroli  Yonetmeligi'ne
gore bu parametreler icin su kalitesi 1. siniftir. Bu
calismadaki bulgulara benzer sekilde, Demirel ve
ark. (2011) sicaklik ve pH degerlerinin sirasiyla
11°C ile 34°C ve 7 ile 8,9 arasinda, Yildinm ve
ark. (2018) ise 14 °C ile 24 °C ve 7,7-8,5 arasinda
degisim gosterdigini bildirmistir.

GO, ylzey suyundaki ¢6zinmis oksijen miktarini
ifade etmektedir ve su ekosisteminin dengeli ve
surddrUlebilir bir biyolojik denge igcinde varlik
goOsterebilme yetenegini gdsterir (Synder, 2007).
Co6zinmis oksijen derisimi suda mikrobiyolojik
faaliyetlere, sicakliga, basinca bagl olarak degisim
gostermektektedir (Boskidis ve ark., 2010). Sudaki
¢6zlnmis oksijen konsantrasyonu ortalama
8,3 mg/L olup; 4,2 mg/L ile 11,6 mg/L arasinda
degisim gostermistir.
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Kis aylarinda sudaki ¢6zlinmus oksijen miktarinin
arttigl yaz aylarinda ise azaldigi tespit edilmistir
(Sekil 1). Sicaklik ile GO derisimi arasindaki bu
ters iliski oksijenin sudaki ¢6zinmesinin sicaklik
ile azalmasi ile iliskilidir (Shresta ve Kazama,
2007) ve sudaki canlilarin metabolik aktivetelerinin
azalmasina neden olmaktadir (Ali ve Khairy,
2016). Ortalama konsantrasyon baz alindiginda
su kalitesi 1. sinif olmakla beraber, 3. sinifa kadar
geriledigi de gorilmdustir (Tablo 1). Daha 6nce
yapllan calismalarda da sudaki ¢6zinmus oksijen
konsantrasyonunun 3,6 mg/L ile 9,2 mg/L (Demirel
ve ark., 2011), 4,57-9,06 mg/L (Akiner ve Akiner,
2010) arasinda degistigi bildirilmistir.

BOI ve KOI sirasiyla yiizey suyundaki biyolojik ve
toplam organik madde miktarinin belirlenmesinde
kullanilmaktadir ve 0&zellikle endUstriyel ve
evsel atik su desarjlarinin tespit edilmesinde
kullanilan indikatér parametrelerdir (Kazi ve ark.,
2009). Calisma alanindaki BOI konsantrasyonu
0,4-12 mg/L arasinda ve KOIi konsantrasyonu
0,21-28,2 mg/L arasinda degisim go&stermistir.
Mevsimlere bagli olarak ortalama BOI ve KO
konsantrasyonunda 6nemli Olciide bir degisiklik
olmazken, sicakligin ytksek oldugu dénemlerde
yliksek derisimlere ulastigi goriimustir (Sekil
1). Bu durum yaz aylarinda azalan CO derisimi
ile uyum go6stermektedir ve ylksek sicaklikta
artan mikrobiyolojik aktivitenin sonucu olabilir
(Mutlu, 2019). Daha 6nce yapilan calismalarda
elde edilen BOIi ve KOI degerleri bu calismada
elde edilenlerden ¢ok daha ylksektir. Akiner ve
Akiner (2010), Goksu Nehri’nin farkli noktalarindan
aldiklari rneklerin BOI ve KOI konsantrasyonunun
siraslyla 4-65 mg/L ve 5-105 mg/L arasinda
degistigini bildirmistir. Demirel ve ark. (2011) ise
KOI konsantrasyonunun 0 mg/L ile 1050 mg/L

Kis IIkbahar Yaz Sonbahar

arasinda degistigini bildirmistir. SKKY’ye gére KOI
parametresi bakimindan su kalitesi her zaman 1.
sinif iken BOI konsantrasyonu bakimindan 1. sinif
ile 2. sinif arasinda degisim gostermistir.

Sdlfat, sucul canlilar i¢in gerekli bir mikroelement
olmakla beraber; fazla miktarda bulundugunda
toksik etki yaratabilmektedir (Orem ve ark., 2011).
Silfat konsantrasyonu 5,76 mg/L ile 81,12 mg/L
arasinda degisim gostermistir (Tablo 1). Demirel
ve ark. (2011), silfat konsantrasyonunun 2915
mg/L’ye kadar ¢ikabildigini bildirmistir. Bu durum
Olcim yapilan istasyonlarin etrafindaki toprak
yapisinin tuz ve mineral bakimindan daha zengin
topraktan yikanarak tasinmasinin bir sonucu
olabilir. Su Kirliligi Kontrolii Yénetmeligi’ne gore
Goksu Nehri sulan silfat ydninden 1. siniftir.

Sodyum, ylzey sularinda en yaygin olarak bulunan
alkali metaldir (Galezynska ve ark, 2013). Sulfata
benzer sekilde, sodyum konsantrasyonu da SKKY
kapsaminda belirlenen limitlerin olduk¢a altindadir
(Tablo 1). Mevsimlere bagli olarak ortalama Na* ve
SO,* derisiminde 6nemli bir farkliik olmamasina
ragmen, standart sapma 6nemli 6l¢lide fazladir
(Sekil 1). Bu parametrelerde gézlemlenen ylksek
standart sapmanin nedeni, yagisin bol oldugu
mevsimlerde kayalardan ve mineral igerigi yUksek
olan topraktan ¢ézilerek ylzey akisa karisan Na*
ve SO, tuzlarinin miktarinin artmasi olabilir (Kilig,
2017).

Toplam ¢6zinmUs katl miktari yagmurlar sirasinda
olusan toprak erozyonunun direkt gdstergesidir
(Kowalkouskia ve ark., 2006). Goksu Nehri
mansabindaki TCK konsantrasyonu 132,5 mg/L
ile 392,83 mg/L arasinda degisim gdstermis ve
SKKY tarafindan belirlenen standartlarin altinda
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kalmistir (Tablo 1). Daha dnce Goksu Nehri’ndeki
akis hattinda yapilan calismalarda cok daha
yUksek oldugu, TCK miktarinin 180 mg/L ile 2.525
mg/L arasinda (Akiner ve Akiner, 2010) ve 294
mg/L ile 16.751 mg/L arasinda (Yildinm ve ark.,
2018) degistigi bildiriimistir. Bu degerler, SKKY
standartlarinin oldukca Ustlinde olup, su kalitesini
4. sinifa kadar distrmektedir.

Ylzey sularindaki azot tUrevlerinin
konsantrasyonunun yiksek olmasi genel olarak
tarimsal faaliyetlerde asin glbre kullanimina
baglanmaktadir (Ogwueleka, 2015). NH,* organik
azotun sudaki degredasyonu sonucu olusan ve
biyolojik olarak aktif olan bir bilesiktir (Belal ve
ark., 2016). Ylzey sularinda ylksek miktarda
bulunmasi ¢cogu zaman su kirliliginin belirtisi
olarak duslnllmektedir (Nassar ve ark., 2016).
Goksu Nehri’ndeki NH,* konsantrasyonu 0,01-
2,8 mg/L arasinda degisim godstermistir. Akiner
ve Akiner (2010), Goksu Nehri'ndeki NH,*
konsantrasyonunun daha dusutk bir aralikta 0,04
mg/L ile 0,25 mg/L arasinda degistigini bildirmistir.
Bu calismanin sonuglar SKKY ile kiyaslandiginda
su kalitesinin 1. sinif ile 4. sinif arasinda degisim
gosterdigi ve NO,” bakimindan birinci sinif oldugu
tespit edilmistir. Bu durum dénemsel olarak su
kalitesinin ekolojik hayati tehlikeye atabilecek
kadar kotulestigini gdstermektedir.

Nitrit, nitrat ile amonyak arasinda ara oksidasyon
seviyesi olup, insan sagligi agisindan en yiksek
toksisite riskini sahip olan bilesiktir (Nassar ve
Hamed, 2003). Bu ¢calismada NO," konsantrasyonu
0,001-0,11 mg/L arasinda degismistir. SKKY
agisindan degerlendirildiginde, ortalama NO,
konsantrasyonu acisindan 2. seviye olmasina
ragmen, Ozellikle yaz aylarinda su kalitesinin 4.
seviyeye kadar geriledigi gortlmustir (Sekil 1).

Sekil 2. Su kalite endeksinin
1992-2017 yillari
arasinda mevsimsel ve
yillik degisimi

Su Kalite Endeksi

Azot tlrevlerinin sudaki derisimlerinin sicakligin
yiksek oldugu dénemlerde artmasi buharlasmaya
bagh olarak artan birikim ile aciklanmaktadir
(Rasoloariniaina, 2017). Akiner ve Akiner (2010),
NO,  konsantrasyonunun bu c¢alismaya benzer
sekilde 0,01 ile 0,09 mg/L arasinda degistigini
bildirirken; Demirel ve ark. (2011) 0,03-1,31 mg/L
arasinda ve Yildirm ve ark. (2018) 0,01 ile 1,5
mg/L arasinda degisen daha yilksek degerler
bildirmislerdir.

Nitrat deniz suyunda en yogun olarak bulunan ve
en kararli olan inorganik azot formudur (Al-Qutob
ve ark., 2002). NO," konsantrasyonu goérece daha
az degisim gostermis ve 0,28-4,8 mg/L arasinda
degismistir. NO, konsantrasyonu daha &nce
yapilan calismalarda 1,6-41,2 mg/L (Demirel ve
ark., 2011), 0,34-0,81 mg/L (Akiner ve Akiner,
2010), 1,77-38,57 mg/L (Yidirm ve ark., 2018)
arasinda degisen daha ylUksek degerler rapor
edilmistir. Bu calismada elde edilen veriler ile SKKY
kiyaslandiginda su kalitesinin NO,” bakimindan
birinci sinif oldugu tespit edilmistir.

Ozetle, nehirdeki su kalitesi ele alinan parametreye
ve déneme bagh olarak 1. siniftan 4. sinifa kadar
yiksek bir oranda degisim g&stermektedir.
Su kalitesi parametrelerinde gb6zlemlenen bu
birbirinden farkli degisimlerin su kalitesine olan
etkisini toptan gdézlemleyebilmek icin su Kkalite
endeksi hesaplanmistir (Tablo 2). Yillik ortalamalar
Uzerinden hesaplanan su kalite endeksi degeri
2010’larin basina kadar en fazla 800 degerine
ulasmisken, 2010-2014 yillann arasi hizlica
yukselmis ve 2014 yilinda tepe noktasina ulasarak
2873’e ulasmistir. 2015 ve 2016 yillarindaki

ortalamalar ise daha dnceki ortalama degerlere
benzer sekilde 600 civarinda seyretmistir (Sekil 2,
Tablo 2).

Sonbahar

Yaz
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yil Kis ilkbahar Yaz Sonbahar Ortalama
1992 125 144 102 149 130
1993 125 2% 17 149 192 Tablo 2. Su kalite endeksinin 1992-2017
1994 149 276 323 446 299 yillari arasinda mevsimsel ve yillik
1995 151 51 225 101 132 ortalama degerleri
1996 100 100 100 248 137
1997 154 149 198 496 249
1998 146 483 570 198 349
1999 185 289 495 248 304
2000 225 941 249 646 515
2001 300 398 248 795 435
2002 100 546 893 945 621
2003 166 301 449 100 254
2004 117 591 746 44 375
2005 400 450 499 551 475
2006 250 249 1983 249 683
2007 503 201 548 656 477
2008 153 199 199 198 187
2009 99 248 297 198 211
2010 149 742 1287 942 780
2011 199 446 2375 595 904
2012 496 1981 3807 1485 1942
2013 892 4302 4795 995 2746
2014 4204 1157 5636 494 2873
2015 408 628 1139 475 663
2016 346 742 495 989 643
2017 198 643 1434 4498 1693

Sonbahar mevsiminin ortalamalarina bagl olarak
elde edilen su kalite endeksi degeri cogunlukla yillik
ortalamalardan distk iken; ilkbahar, kis ve yaz
aylarindaki degerler ortalama endeks degerinden
yuksektir (Sekil 2). Goksu Nehrinin mansabinin yer
aldigi Silitke ilcesinde 1970-2010 yillar arasindaki
ortalama aylk yagis grafigi ile DSI Kargacik
g6zlem istasyonunun 2003-2008 yillari arasindaki
aylik ortalama debi verileri kiyaslanarak Sekil 3
olusturulmustur (Ayaz ve ark., 2013; DSIi, 2019).
Sonbahar aylarinda artmaya baslayan yagislarin
160 - - 160

- 120

Yk Yagrs (mm)

123 45 6 7 8 9101112

B vaksimum Yagis [ | Ortalama Yagi s

Debi (mifs)

etkisiile kis sonu, ilkkbahar basinda Géksu nehrinde
su debisinin artmaya basladigi gézlemlenmistir
(Sekil 3). Dogu Akdeniz iklim Merkezinden alinan
verilere gére 2010-2013 yili Subat ve Mayis
aylarinda alinan yagis, 1970-2010 yillan arasindaki
ortalamanin cok Ustlndedir (EMCC, 2020). Bu
dénemde 6zellikle sonbahar ve kis aylarinda artan
ylzey akis, suyun Kkalitesinde meydana gelen
azalmaileiliskili olabilir. Bu calismada yaz aylarinda
su kalitesinde gbézlemlenen disus literatlrdeki
farkh calismalarla da benzerlik géstermektedir. Bu

Sekil 3. Yagis ile Gdoksu Nehri debisi
arasindaki iliski

Debi

-10 -
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disusin sicakligin ve buharlasmanin artmasina 1.sinif ile 2. sinif arasinda degismekte ve NO,,
bagl olarak suda artan organik madde miktari NH,* parametreleri bakimindan 1. sinif ile 4. sinif
nedeniyle oldugu distnilmektedir (Boskidis ve arasl degismektedir. Parametreler arasindaki bu
ark., 2010; Singh ve ark., 2017; Mutlu, 2019) degisimin su kalitesine olan etkisini anlamak igin

hesaplanan su kalite endeksi degeri yillara bagli
Sonug olarak minimum 130 ile maksimum 1693 arasinda

degisiklik gostermistir. 2010-2014 yillan arasinda
su kalite endeksinde 6nemli oranda bir artis
g6zlemlenmistir. Su kalitesinde gorilen azalma
ile bu dénemde gdézlemlenen asiri yagis olaylari
arasinda baglanti olabilecegi dusunulmektedir.

Bu calisma Goksu Nehri'ndeki su kalitesinin
yilllara bagll olarak degisimini su kalite endeksi
kullanarak degerlendirmek ve durum tespiti
yapmak amaclyla gerceklestirilmistir. 1992-2017
yillari arasindaki yillik ortalama konsantrasyonlar e A
Su Kirliligi Kontrolii Yonetmeligi'ndeki standartiar Ayrica, yaz aylarinda su kalitesi endeksi degerinin
baz alinarak degerlendirildiginde; su kalitesi pH, Y'”'k ortalama degerlerden on?rrlh OIQU?G fazlg
CO, KO, SO,>, Na, TGK, NO, parametreleri iken, sonbahar aylarinda daha distk oldugu tespit

bakimindan 1. sinif, BOI parametresi bakimindan edilmistir.
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Many sectors in all around the world including fisheries have been affected from
COVID-19 pandemic. The aim of this study was to evaluate the early effects
of the pandemic (COVID-19) on the fishery sector that have been conducting
in regional scale considering the fishery sector in Hatay province from Turkey.
A series of interviews were accomplished with the peoples/firms/enterprises
belonging stakeholders (fishermen, retailer, wholesaler and exporters) to question
the fishing effort and trade statistics covering the first quarter of 2019 and 2020.
“Iskenderun Technical University, Maritime The most negative impact of the pandemic in terms of trade (in quantity, kg)
Vocational School, Iskenderun, Hatay, . .
Turkey was on the exporter with 65% decrease followed by wholesalers (35%), retailers
(17% for fishing products and 14% aquaculture products). It was concluded
that ERP (Enterprise Resource Planning) system should be constructed by the
government to cope with the problems resulting from pandemics in the fisheries

Keywords sectors. In this sense, within a decentralization aspect, local cooperatives would
CovID-19 play an important role in setting a sector-oriented ERP.

Hatay

Fisheries

ERP (Enterprise Resource Planning)

Introduction Gunay, 2020; Alpago and Oduncu Alpago, 2020;
Atay, 2020; Demirbilek et al., 2020; Ibis, 2020;

A new type of coronavirus (COVID-19) has been Zeren and Hizarci, 2020).

affecting the humankind in all around the world

since it was first identified from China at the
end of 2019. The World Health Organization
(WHO) declared this outbreak as a pandemic on
March 11t of 2020. After the first reported case
in Turkey on March 10", the Turkish Government
has been gradually acting some implements
relating the pandemic including economic
supports, regulations on health systems and
partial quarantine practices (Anonymous, 2020a,
Anonymous, 2020b; Cobanoglu, 2020).

Recent studies have shown that this pandemic
has been affecting national and international
trade, mainly tourism, food, production and
transportation sectors (Acar, 2020; Acikgbéz and

Cite this article as

FAO has been evaluated the pandemic in a larger
context as global food security (FAO, 2020a; FAO,
2020b). Besides, the European Commission has
set of ambitious proposals to mitigate the socio-
economic impact of the coronavirus in the fishery
and aquaculture sectors on 2 April 2020 (Scholaert,
2020). The fishing sector accommodates
employees at different stages such as fishing
operation, logistics, storage, procurement and
retail trade (Can and Demirci, 2012). In this
context, unpredictable changes observed from
fishing operations to supply and marketing stages
due to epidemic.

Iskenderun Bay is one of the most important

Demirci, A., Simsek, E., Can, M. F., Akar, 0. & Demirci,S. (2020). Has the pandemic (COVID-19) affected the fishery sector in regi-

onal scale? A case study on the fishery sector in Hatay province from Turkey. Marine and Life Sciences, 2(1): 13-17.
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fishing areas and as in part of Mediterranean
Sea small-scale fisheries characterizes (Can et
al.,, 2012; Ozyurt and Kiyaga, 2016; Demirhan et
al., 2020). Hatay is the main area supporting the
Iskenderun Bay’s fisheries with 383 commercial
vessels and 8208 fishermen (Anonymous, 2020c),
and it has important capacity for inland and abroad
fish trade within its local dynamics (Demirci et al.,
2019a). The aim of this study was to reveal the
first effects of COVID-19 pandemic on the regional
fisheries sector by considering the fisheries sector
dynamics of Hatay province in Turkey. That point
of view would help us to understand and cope
with the unexpected situations raised from the
pandemic in both directions that as threats or
opportunities. This study is the first attempt to
understand effects of pandemic at local scale
considering a motto that “think global, act locally”.

Materials and Methods

Fisheries sector has several key components
in the production Iline including fishermen,

Table 1. Comparison of average daily
sales of aquaculture products at
retail in Hatay province by the
previous month and year (kg).

wholesalers, retailers, and exporters. To evaluate
the early effects of the pandemic quantitatively
on the fisheries sector in Hatay province, a series
of telephone interviews were accomplished with
the stakeholders (peoples/firms/enterprises)
belonging the Samandag, iskenderun Antakya
and Dortyol districts. In these interviews, the
fishing effort statistics from fishermen (purse
seiner, trawler, and small scale fishermen) and
trade statistics (in quantity, kg) from the retailer,
wholesaler and exporters were questioned.
Data used in this study covers March-2019,
February-2020 and March-2020 for fishermen,
retailer and wholesaler. Export statistics cover
the first quarter of 2019 and 2020. In the context

of this study, 33 fishermen, 4 wholesalers (all in
iskenderun), 20 retailers (6 companies in Antakya,
12 companies in iskenderun and 2 companies in
Samandag), and all aquatic product exporters in
the region were considered.

Results and Discussion

In the evaluation of the retail fish trade in the
region, the products were classified as aquaculture
products and fishery products because of the
presence of different dynamics (Gezmen et al.,
2015). 12% decrease in the sale of aquaculture
products compared to the previous month and
14% decrease the same month of the previous
year were estimated. (Table 1). This decline is not
considered to be important from a sectoral point
of view. Affordable prices in supermarkets might
be effective in this difference. Here, it is striking
that the average product sales of the retailers in
Antakya were the highest. This may be due to the
low number of retailers.

Region  Maeh  Februaw  Mareh
Antakya 47.1+17.6 50.6+17.6 48.0+23.6
Iskenderun 36.2+22.4 37.1£22.4 39.8+22.6
Samandag 18.0+13.4 34.0£12.3 41.0£27.8
Total 42.9+19.9 48.9+19.9 49.9+20.6

Region  Mach  Fepnen  Mareh
Antakya 56.1+35.8 57.7£17.5 58.0+27.0
Iskenderun 46.3+23.3 57.8+6.6 57.5+15.3
Samandag 35.4+14.6 49.0+13.8 55.0+14.2
Total 47.9+25.1 56.9+10.0 57.4+17.1
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16% decrease in the sale of fishery products (in
terms of kg) compared to the previous month in
the same year and 17% decrease compared to the
same month of the previous year were estimated.
(Table 2). Iskenderun and Samandag were much
more affected while there is almost no change
in Antakya. Because these districts are on the
coastline, they are more dynamic and seafood is
consumed more than the other districts.

We connected to 4 wholesalers in Iskenderun
district. It was observed that average daily sales
of wholesale fishery trade in March 2019, February
2020 and March 2020 were 1437.5, 1400 and

Table 2. Comparison of average daily
sales (mean = se) of fishery
products at retail in Hatay
province by the previous month
and year (kg).
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937.5 kg in Hatay, respectively. Compared to the
previous months, 33% decrease was estimated in
the wholesale fishery trade in the region, and this
point could be significant decrease depending on
the size of companies. Stopped to transportation
to metropolitan cities especially Istanbul, is the
most bigger consumer, important was the decline
in wholesale fishery trade. Besides, closed to the
otels and restaurants weredue to the COVID-19
outbreak another important factor to this decline.
In addition, continuing supply, lack of demand
and proper marketing conditions may present as
a reduces in the product price. we think that the
decrease in this trade will be more effective in
regional fisheries in the long term.

Considering the export statistics belong to the
first quarter of 2019 and 2020, aquatic products
in Hatay province fishery exports decreased by
65% in March 2020 (Table 3). This rate was quite
high and risky for the sustainability of fisheries
companies in Hatay. Export type is thought to
be an important factor in changing the volume of
exports in Hatay province. In general fresh chilled
fish products are exported. After the COVID-19
outbreak, the supply stages of the fresh chilled
products have become difficult, and the resulting
gap has been processed and tried to be eliminated
for frozen products.

Last, we communicated with 33 fishermen (3
purse-seiner, 7 trawler, 23 longline and seinner).
It was understood that there are not fishing

Table 3. Comparison of average daily
sales (mean = se) of fishery
products at retail in Hatay
province by the previous month
and year (kg).

activity differences between 2020 and 2019
March. Therefore, we concluded that there was
no change in COVID-19 pandemic and measures
taken in terms of fishing effort in the field study in
March 2020.

Daily sales/consumption decreased in April 2020
as a reslut of curfew restriction in metropolitan
cities. According to 4/1 commercial fishery
regulations, industrial fishery (trawl and purse
seine) are banned in Turkey since 15 April
(2016/35). Therefore, there has been not much
negative impact on the industrial fishery in Hatay
so far. However, it can be said that COVID-19
pandemic has more affected on small-scale

fishery such as trammel net and longline fishery.
In addition to decrase in fish unit prices, there
are also problems in the supply of feed sardines
especially in longline fishery. All of the above
mentioned problems are the lack of demand for
the target species caught by longline.

Turkey fisheries aquaculture sector has shown
steady growth within the last 30 years (Demirci et
al., 2019a; Simsek and Can, 2019). However, this
sector may be negatively affected by this pandemic
process. Nevertheless, considering that people
need for seafood, the support given in this sector
could be an opportunity for the Hatay fisheries.
It may not only eliminate negative impacts of
pandemic but also create an opportunity.

At all sector components, we encountered
different views in the change of fish prices. To
summarize, when both wholesalers and retailers
were evaluated, there was generally no significant
change. It was determined that there was 22.5%
decrease in Groupers sales, especially in White
grouper, compared to the previous month. This
could be because restaurants, most demanding of
groupers from retailers, have been closed owing
to COVID-19 implement measures.

In this study, it was seen that the COVID-19 had
important effects on the fisheries supply-demand
balance in Hatay province (Figure 1). The most
important negative impact in Hatay province was
the significant decreases in the export demands

Year
Month Decrease %
2019 2020
January 591,875.00 470,911.00 20.44
February 622,672.00 466,599.00 25.07
March 629,623.00 218,587.00 65.28
of seafood.
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Along with COVID-19 measures in the fishery
market in Hatay province, there was a decrease
in the supply of fishery products in the market.
Because of the outbreak, there was no restriction
on commercial fishing. But there was restriction
on recreational fishing activities. In this context,
the rhetoric of the fisheries that many fish traders
say “Fishing was prohibited after this pandemic”
reveals illegal situtaion. Although this study
was not aimed to evaluate effects of COVID-19
pandemic on recreational fishing, it was clearly
seen that catches obtained by recreational fishery
has used for economic (trade) purposes illegally.
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The studies, focused on the economic potential of
recreational fishery in the region, also supports this
situation (Demirci and Arslantas, 2018; Demirci et
al., 2019b; Simsek et al., 2019).

Conclusion

Compared to all the world, it can be said that
Turkey has taken the necessary healthcare
measures early against the pandemic (Demirbilek
et al., 2020). But unfortunately, the same comment
cannot be made for protection of the fisheries
sector’s economy. There have not been special
support and measure for fisheries sector during
this process. Turkish Fishermen, who are made
a significant contribution to Turkey’s economy,
have faced alone with this pandemic and there
have been troubles for them.

After COVID-19, in the retail fish trade, there have
been getting smaller in some companies and even
a temporary workplace closure. Whereas, there

References

were also some companies said that no significant
changes have occurred or even they have urged
that pandemic ecosystem has brought them new
opportunities for their turnover.

The fishing industry has special challenges like
compliance, perishability, catch weight, storage
conditions, lot and portion control, commodity
pricing, etc. and sustainability of the industry,
requires a business to minimize costs, maximize
margins, meet deliveries and streamline operations
to run more efficiently. These issues getting much
more complicated with the pandemics. Enterprise
resource planning (ERP) is a process used by
companies to manage and integrate the important
parts of their businesses. Therefore, we believe
that a kind of ERP system should be constructed
by the government to cope with the problems
resulting from pandemics in the fisheries sectors.
In this sense, within a decentralization aspect,
local cooperatives would play an important role in
setting a sector-oriented ERP.

Acar, Y. (2020). The novel coronavirus (Covid-19) outbreak and impact on tourism activities. Jourmal of Contemporary Tourism Research, 4(1): 7-21. (In

Turkish)

Acikgoz, 0. & Giinay, A. (2020). The early impact of the Covid-19 pandemic on the global and Turkish economy. 7urkish Journal of Medical Sciences,

50(SI-1): 520-526.

Alpago, H. & Oduncu Alpago, D. (2020). Socio-economic consequences of coronavirus. /8B40 Journal of Social Sciences, Autumn(8): 99-114.

Anonymous, (2020a). 65 Yas ve (stil ile kronik rahatsizligi olanlara sokada ¢ikma yasagi Ek Genelgesi /22.03.2020. Retrieved on April 22, 2020 from
https://www.icisleri.gov.tr/65-yas-ve-ustu-ile-kronik-rahatsizligi-olanlara-sokaga-cikma-yasagi-ek-genelgesi (In Turkish)

Anonymous, (2020b). Icisleri Bakanli§i/Duyurular. Retrieved on April 22, 2020 from https://www.icisleri.gov.tr/2-gun-sokaga-cikma-yasagi (In Turkish)

Anonymous, (2020c). Unpublished data of Ministry of Agriculture and Forestry, Republic of Turkey.
Atay, L. (2020). COVID-19 pandemic and its effects on tourism. Jourmal of Travel and Hospitality Management, 17(1): 168-172. (In Turkish)
Can, M. F. & Demirci, A. (2012). Fisheries Management in Turkey. /ternational Journal of Aquaculiure, 2(8): 48-58.

Can, M. F, Serpin, D. & Can, M. F. (2012). The current situation of small scale fisheries in Iskenderun Bay: A case of Iskenderun, Arsuz and Konacik. Azatiirk
University Journal of Veterinary Sciences, 7(3): 167-175. (In Turkish)

Gobanoglu, N. (2020). Ethics of Individual, professional, social, scientific and politic is questioned by COVID-19 Pandemi. Anatolian Clinic the Journal of

Mediical Scrences, 25(Supplement 1): 36-42.

Demirbilek, Y., Pehlivantiirk, G., Ozgiler, Z. 0. & Mese, E. A. (2020). COVID-19 outbreak control, example of ministry of health of Turkey. 7uish Journal

of Meaical Sciences, 50(SI-1): 489-494.



Mar Life Sci (2020) 2(1):13-17 Demirci et al.

Demirci, A., Can, M. F. & Akar, 0. (2019a). The capacity analysis of aquaculture production facilities from the Mediterranean region of Turkey. Marine and
Life Sciences, 1(1): 32-38. (In Turkish)

Demirci, S. & Arslantas, E. (2018). Economic potential and environmental effects of recreational fishing activity in coast of Iskenderun Bay. Fresenius
Environmental Bulletin, 27(12A): 9352-9356.

Demirci, S., Akar, 0., Demirci, A. & Simsek, E. (2019h). The characterization of risk and problems for recreational fishing activities with made tour trips;
a sample from Iskenderun Bay. 7 /nternational Conference on Environment, Technology and Management (ICETEM) Proceedings Book,
965-969.

Demirhan, S. A., Alkan, A. & Simsek, E. (2020). Artificial reef application from the Iskenderun Bay, Northeastern Mediterranean, Turkey; an experimental
study. Sakarya Journal of Science, 24(1): 49-54.

FAQ, (2020a). Q&A: COVID-19 pandemic-impact on food and agriculture. Retrieved on April 22, 2020 from http://www.fao.org/2019-ncov/q-and-a/
impact-on-food-and-agriculture/en/

FAQ, (2020b). How is COVID-19 affecting the fisheries and aquaculture food systems? Rome. 5 pp.

Gezmen, S., Simsek, E. & Demirci, A. (2015). Evaluation of dynamics of fish retail trade in Iskenderun. Jourmal of Aquaculiure Engineering and Fisheries
Research, 1(1): 33-44. (In Turkish)

ibis, S. (2020). The Effect of Covid-19 Outbreak on Travel Agencies. Saffon Journal of Culture and Tourism Research, 3(1): 85-98.

Ozyurt, C. E. & Kiyaga, V. B. (2016). Fisheries in Iskenderun Bay: fishing gears, catching methods and their main problems. In: Turan, C., Salihoglu, B.,
Ozbek E. O., Oztlrk B., Eds., The Turkish part of the Mediterranean Sea marine biodiversity, fisheries, conservation and governance, TUDAY,
Istanbul, p. 353-365.

Scholaert, F. (2020). Support for the fishing and aquaculture sectors in the coronavirus crisis, European Parliament Think Tank. Retrieved on April 22, 2020
from https://www.europarl.europa.eu/thinktank/en/search.html?authors=102692

Simsek E., Akar, 0. & Sereflisan, H. (2019). The estimation of economic capacity and ecological effects of recreational fishing activities in the Iskenderun
Bay. 7 /nternational Conference on Environment, Technology and Management (ICETEM) Proceedings Book, 970-973.

Simsek, E. & Can, M. F. (2019). Ege Bolgesi su Grinleri dretim tesislerinin analizi. i/ international Congress on Natural and Health Sciences (ICNHS-2079)
Aaana, Turkey, Proceedings Book, 512-526. (In Turkish)

Zeren, F. & Hizarcl, A. E. (2020). The impact of Covid-19 Coronavirus on stock markets: evidence from selected countries. Builetin of Accounting and
Finance Reviews, 3(1) 78-84.

-17 -



Mar Life Sci (2020) 2(1): 18-27 Can et al.

Research

Marine and Life Sciences
E-ISSN: 2687-5802
Journal Homepage: https://dergipark.org.tr/en/pub/marlife

A rticle

The evaluation of the early impacts of the COVID-19 pandemic on the export
of fishery commodities of Turkey

Mehmet Fatih Can™,"” Emrah Simsek?2, "Aydin Demirci2,” Sevil Demirci,” Ozkan Akar®

*Corresponding author: mfatih.can@iste.edu.tr

Received: 26.04.2020 Accepted: 05.06.2020

Affiliations

ABSTRACT

"Iskenderun Technical University, Faculty
of Marine Sciences and Technology,
Department of Water Resources
Management and Organization,
Iskenderun, Hatay, Turkey

%lskenderun Technical University, Faculty
of Marine Sciences and Technology,
Department of Marine Technologies,
Iskenderun, Hatay, Turkey

S|skenderun Technical University, Maritime
Vocational School, Iskenderun, Hatay,
Turkey

Keywords
COVID-19

Fish export
Turkey

Introduction

2019 novel coronavirus (COVID-19) first appeared
on 31 December 2019, in Wuhan City, Hubei
Province, China (Estrada et al., 2020) and first

Cite this article as

Increasing attempts have been directed to understand the negative impacts of
COVID-19 on different components of human life across the World. Fisheries and
aquaculture sectors which are important sectors with high potential for export in
the Turkish economy were immediately hit by the crisis. In this study, therefore,
the early impacts of the COVID-19 on the export of aquatic products of Turkey
were evaluated by using export data on quantity (kg) and customs value (USD)
of the aquatic products belong to the first quarter period of 2019 and 2020.
Fisher quantity index and price index showed that the mean values of exported
products in both quantity and customs were decreased by 3.79% and 4.22%
from 2019 to 2020, respectively. Drill-down analysis of export statistics showed
that fresh Sea bass, Sea bream, Bluefin tuna, Carp were main exported products
and Germany, the Netherlands, Spain, Italy, Russia, Greece, and Japan were
main exported countries that determined the way and strength of the Turkish
export on aquatic products. Their exports from 2019 to 2020 were changed as
-7.89% (in quantity) and -7.43% (in customs value-USD). Frozen sea cucumber
exported to China, Hong Kong, and the USA was decreased by 56.07%, 24%,
and 5.5%, respectively. The export of frozen or fresh crab, shrimp, lobster, frozen
fillet (trout, sea bream and sea bass) and live fish (sea bream and sea bass) were
also decreased by 31.08% and 48.55%, respectively. In contrast to the general
decrease, the quantity of fresh, live, and frozen snails, mussels, octopus, squid
and cuttlefish exported to South Korea, Greece, and China was increased by
58.59%. Also, the export of dried, salted, or pickled and smoked fish (7.24% in
quantity), canned aquatic products (26.63% in quantity) and frozen sea bass,
sea bream, and tuna fish (7.56% in quantity) were increased. In conclusion, it
was clearly identified that, in general, the products exported as mostly canned,
frozen, and smoked fish have experienced an increase in demand. However,
these increases have not been compensated for the decreases in demand for
other products, yet. In that chaotic situation, therefore, the Turkish government
should immediately fund the fisheries and aquaculture sectors. In the context
of risk management, the government also should make new arrangements and
promotions for processing industries (enhancing the capacity both in volume and
in product variety) to protect and improve fishing and aquaculture sectors in the
mid and long term.

cases were all associated with Wuhan’s Huanan
Seafood Wholesale Market (Lu et al.,, 2020;
Sohrabi et al., 2020). Nevertheless, there is no

Can, M. F, Simsek, E., Demirci, A., Akar, 0. & Demirci, S. (2020). The evaluation of the early impacts of the COVID-19 pandemic

on the export of fishery commodities of Turkey. Marine and Life Sciences, 2(1): 18-27.
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evidence that the origin of COVID-19 originated
from the seafood market, up to now (Guo et al.,
2020). The World Health Organization (WHO)
declared this outbreak on 11 March 2020 as a
pandemic. Meanwhile, increasingly attempts have
been directed to understand the negative impacts
of COVID-19 on different components of human
life across the World (Zeren and Hizarci, 2020).

On 2 March 2020, Financial Times published an
article on COVID-19 written by Yuval Noah Harari.
He argued that “Humankind is now facing a global
crisis. Perhaps the biggest crisis of our generation.
The decisions people and governments take in
the next few weeks will probably shape the world
for years to come. They will shape not just our
healthcare systems but also our economy, politics
and culture. We must act quickly and decisively.
We should also take into account the long-term
consequences of our actions. Global co-operation
/s vitally needed on the economic front too. Given
the global nature of the economy and of supply
chains, if each government does its own thing in
complete disregard of the others, the result will be
chaos and a deepening crisis. We need a global
plan of action, and we need it fast” (Harari, 2020).

The measures taken to limit the spread of the
coronavirus pandemic, such as the closure of
restaurants, open-air markets and limits on travel
and tourism create a strong impact on the food
supply chain. The fisheries and aquaculture
are among the sectors most immediately hit
by the crisis (Scholaert, 2020). Firstly, the two
major industry events namely Seafood Expo
North America (planned in March, 2020) and
Seafood Expo Global (planned in April, 2020)
was postponed. These kinds of international
events create an environment to make deals in
multifaceted ways for companies that specialize
in sustainable aquaculture products. Therefore,
companies relying on exported products were
affected, in particular. For example, China
produces 60% of the world’s aquatic products.
Chen Sheng, general manager of the Maoming
Evergreen Aquatic Product Co. Ltd. from China,
says “in 2019, almost 200 Chinese firms had a
presence there and every year we get 40-50%
of our orders confirmed at Seafood Expo North
America exhibition” (Chun, 2020).

The demand and supply balance, the basic
principle of the economy, shape economic
activities (Gezmen et al., 2015). That pandemic
has not only been affecting the export rates of
aquatic organisms, but also it has been affecting
domestic facilities relating the fisheries and

aquaculture products by cutting or decreasing of
the demands from the both abroad and domestic
consumers and if it is not controlled in any way,
it would be eventually hit the aquaculture and
fishing sectors, dramatically. Because these
sectors are so fragile due to their nature, unlike
the other sectors like car industries. Therefore,
every stages of production cycle in the fishery and
aquaculture sectors depends on the next stage
firmly. Also, the main workers involved in these
sectors are characterized as low-income. As an
example, it has been claimed that, in China, large
tilapia farming firms work closely with small-scale
farmers-often household operations-by providing
juvenile fish and technical guidance, then buying
up the mature fish. Meanwhile, the tilapia in the
fish farms are getting big enough to be processed
and exported. However, if processors do not buy
them, the farmers cannot start the next cycle and
the entire flow of the industry will be disrupted for
the coming six months in 2020 (Chun, 2020).

In the context of risk management, some firms
in the sectors like Norway Royal Salmon has
cut its proposed shareholder dividend for 2019
from NOK 10 per share to NOK 5 to ensure its
plans for the future remain on course in the face
of the COVID-19 pandemic (Anonymous, 2020a).
Aquaculture genetics, health and advanced
nutrition company Benchmark Holdings has said
demand for its salmon ova has not yet been
materially affected by the COVID-19 epidemic,
although it anticipates earnings will be hit in other
parts of the business such as shrimp nutrition
(Anonymous, 2020b).

On 11 March 2020, C-level seafood executives
from around the world met in Bergen, Norway.
They discussed issues and opportunities for
the fisheries, and aquaculture, including climate
change, increasing production, technology
innovations, environmental sustainability ,and
the coronavirus (COVID-19) that has been
stoking fears worldwide, slowing industries and
threatening vast economic impacts (Wright, 2020).

In Japan, the central wholesale market in Sapporo
has taken an unusual response to suspend
auctions in a “simultaneous auction” to prevent
infection (FIS, 2020a).

In Spain, the Galician Government (Xunta) had
informed the Spanish embassies in third countries
about the difficulties that the Galician fleet that
operates in its waters have been facing due to the
coronavirus crisis. These efforts by the Galician
Government to add support for the defense of the
maritime-fishing sector against the situation of the
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coronavirus are added to the contacts maintained
with the Government of the State to which Galicia
requested the authorization of direct and indirect
aid for the sea-industry complex with the objective
of overcoming the difficulties derived from the
current health alert and the defense against
Brussels of the modification of the European
Maritime and Fisheries Fund (EMFF) to optimize
the use of its resources. These demands coincide
to a large extent with those that Spain transferred
to the EU Executive (FIS, 2020b).

The European Commission has released Guidelines
concerning the exercise of the free movement
of workers during the COVID-19 outbreak
(on 30.3.2020, C(2020) 2051 FINAL, Brussel).
According to these guidelines, the fishermen are
considered as workers in critical occupations and
the Member States should allow them to enter
the territory of the host Member State and have
unhindered access to their place of work (EU,
2020). On 2 April 2020, the European Commission
adopted a set of ambitious proposals to mitigate
the socio-economic impact of the coronavirus in
the fishery and aquaculture sectors. This initiative
introduces additional measures and provides
flexibility to the rules governing expenditure under
the European Maritime&Fisheries Fund (EMFF).
These measures are (i) to support for the temporary
cessation of fishing activities (as provided for
under Article 33 of the EMFF Regulation) and to
back up the aquaculture farmers for the temporary
suspension of production or additional costs
(Article 55 of the EMFF Regulation), caused by
the COVID-19 outbreak, without the usual limits
,and with co-financing by the EU up to 75%, (ii) to
encourage the producers for the private storage
of fishery and aquaculture products (see Articles
30 and 31 of the CMO Regulation for the storage
aid mechanism and the prices below which the
storage aid is triggered, and Article 67 of the EMFF
Regulation which previously ended this measure in
2019), (iii) more flexibility in reallocating financial
resources within the operational programs and
a simplified procedure for amending them with

NETHERLANDS

REALIS LT % 142 millions

FROM TURKEY

BRITAIN QB—D

$ 65 millions
i GREECE
) _@$ 71 milliyj

ITALY

USA 110 millions
% 38 millions
SPAIN O
e CHINA
$ 43 millions € 41 melbicins

respect to the new measures. The proposed
measures, once approved by the European
Parliament and the Council, would be eligible
retroactively as of 01 February 2020 and will be
available until 31 December 2020. This proposal
strengthens the Coronavirus Response Investment
Initiative proposed by the Commission on 13
March 2020 and the revised State aid rules under
the new Temporary Framework, adopted on 19
March 2020, which aimed to bring immediate relief
to the seafood sector (Scholaert, 2020).

FAO has evaluated the pandemic in a larger
context including aquatic products in ten
questions as follows: (1) Will COVID-19 have
negative impacts on global food security?, (2)
Whose food security and livelihoods are most
at risk due to the pandemic?, (3) What are the
implications of the COVID-19 situation—-now and
in the future—for food production, agricultural and
fishery/aquaculture supply chains and markets?
(4) How will the pandemic affect food demand?
(5) What is the pandemic’s impact on the global
economy?, (6) What are FAO’s recommendations
to mitigate the risks of the pandemic on food
security and nutrition? (7) What is the connection
between COVID-19 and animals?, (8) Are there any
risks from interacting with animals or consuming
animal products?, (9) How has FAO responded to
the COVID-19 outbreak?, and (10) What steps are
FAO taking to protect its staff and to ensure that it
will be able to continue to deliver on its mandate of
fighting hunger? (FAO, 2020).

The fisheries and aquaculture are quite vital sectors
with high potential for providing raw materials
to the industry sector, creating employment
opportunities and export in the Turkish economy.
(Dogan, 1997; Can and Demirci, 2012; Sahin6z
et al., 2017; Simsek and Can, 2019). The annual
aquatic production exceeded average 600,000
tons per year. A very important part of this
production amount (177,539 tons) exported in
2018 and, nearly, 1 billion dollars was obtained,
annually (Demirci et al., 2019). Turkey Exporters

RUSIA

% 88 million
Figure 1. The ranking of top
10 income derived by
exporting the fishery
. products in Turkey in 2019
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Assembly Fisheries and Animal Products Sector
Board Chairman Sinan Kiziltan underlined that
Turkey exported aquatic product to 80 countries
in 2019 (the most three were the Netherlands,
Italy, and Russia) (Figure 1), resulting 1 (one)
billion 21 million dollars customs value, and had
been targeted to 1 billion 100 million dollars in
2020 (Anonymous, 2020c). But, the unpredictable
truths resulting from that pandemic might be
much more different than expectations. In this
study, therefore, it was analyzed the first impacts
of coronavirus pandemic on the export of fishery
commodities of Turkey.

Materials and Methods

The data used in this study was taken from the
Turkish Ministry of Trade. It comprises the export
quantities of aquatic products (kg) and their total
customs value (USD) from the first quarters of
2019 and 2020. The export statistics belonging
to the aquatic products were classified according
to the Harmonized System (HS) Codes (Table 1).

Two basic indexes were used to determine the
changing ratio (CR) of the first quarter values for
each “HS-code” group of products between 2019
and 2020 years as;

Ig=1 Oox(oléozo' O’éow)/oéme
/IO=1OOX(P4020'P/2019)/P/2019

where, /q: index for quantity (Qj) of each “HS-
code” group of products and /p: index for price
(Pj) of each “HS-code” group of products.

Two Fisher Price Indexes were calculated for
quantity and customs value (price) to measure
the total effect of COVID-19 phenomena on the
Turkish aquatic export trade. The Fisher Price
Index also called Fisher’s Ideal Price Index, is a
consumer price index (CPIl) used to measure the
price level of goods and services over a given
period. The Fisher Price Index is a geometric
average of the Laspeyres Price Index and the
Paasche Price Index. It is deemed the “ideal” price
index as it corrects the positive price bias in the
Laspeyres Price Index and the negative price bias
in the Paasche Price Index (Fisher and Shell, 1972;
Fisher and Shell, 1998; CFl, 2020).

Y(Pie) % (Qi0)
Y(Pio) % (Qi0)

Z(Pi,t) X (Qi,t)
2(Pio) x (Qip)

Laspeyres Price Index = X 100

Paasche Price Index = X 100

Fisher Price Index=(Laspeyres Price Index*

Paasche Price Index)%

* P, is the price of the individual item at the
observation period

* P, is the price of the individual item at the base
period

* @, is the quantity of the individual item at the
observation period

* @ ,is the quantity of the individual item at the
base period

HS-CODE PRODUCT DESCRIPTION
3.01... Alive fish
3.02 Fish (fresh or chilled) (Excluding fish fillets and other fish meat of heading 03.04):
e -Salmon, (Excluding edible fish offal in subheadings 0302.91 and 0302.99):
3.03 Fish (frozen) (Excluding fish fillets and other fish meat of heading 03.04):
T -Salmon, (Excluding edible fish offal in subheadings 0303.91 and 0303.99):
3.04... Fish fillets and other fish meat (whether minced) (fresh, chilled or frozen):
3.05 Fish (dried, salted or pickled); smoked fish (whether cooked before or du-
e ring smoking); fish flours, meal and pellets suitable for human to eat:
Crustaceans (whether with their shells) (alive, fresh, chilled, frozen, dried,
salted or pickled); smoked crustaceans (whether crusted) (whether co-
3.06... oked before or during smoking); crustaceans (with their shells) (whet-
her steamed or water cooked, chilled, frozen, dried, salted or pickled);
Flour, coarse flours and pellets of crustaceans suitable for human to eat:
3.07 Mollusks (whether shelled) (alive, fresh, chilled, frozen, dried, salted or pick-
R led); smoked mollusks
Aquatic invertebrates other than crustaceans and mollusks (ali-
ve, fresh, chilled, frozen, dried, salted or pickled); Smoked of aqu-
3.08... atic invertebrates other than crustaceans and mollusks (whether
cooked before or during smoking); Flour, coarse flours and pellets of aqu-
atic invertebrates (excluding crustaceans and mollusks) for human to eat:
1604... Canned products

-21 -
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SIMPER (Similarity Percentage) was used
for assessing which statistics were primarily
responsible for observed differences among
the groups of exported products (Clarke, 1993).
Neighbor joining clustering based on Euclidean
Similarity Index was used to evaluate a group of
products (based on HS code), considering some
statistics used in SIMPER.

All calculations and statistical analyses were
conducted using MS Excel and PAST software (v
3.20) (Hammer et al., 2001).

Results and Discussion

Based on Turkey’s first-quarter export statistics
from 2019 to 2020, a variety of aquatic products
such as live, fresh, frozen, canned etc., were
exported to 77 countries. The exported aquatic
products from the first quarter in 2019 and 2020 as
total quantity with customs value were 55212.01
tons with $ 280.012.231.11 and 54506.79 tons
with $ 258.004.410.19, respectively. Among the
most 14 being exported countries which cover
more than 70 percent of the Turkish export for the
aquatic products, considering the first quarter of
years 2019 and 2020, the contribution of China,
Germany, Spain, Japan, Lebanon, South Korea,
and France to Turkey’s to total exports have
decreased at different rates, whereas lItaly, the

Netherlands, Greece, Russia, the UK, Israel, and
the USA have increased (Figure 2).

The contribution rates of the exported of aquatic
products to total export values in quantity (kg)
and customs value (USD) with a the number of
items and indexes for the years 2019 and 2020
categorized by their HS codes were given in Table
2, Figure 2, Figure 3 and Figure 4. When 9 main
export groups were taken into consideration, an
increase has been observed in 5 groups in 2020
compared to 2019 in terms of export in quantity.
These groups were No-307 (58.59%), No-1604
(26.63%), No-304 (7.56%), No-305 (7.24%) and
No-301 (0.90%). However, for the rest of the
groups, the greatest decrease was in the No-308
group with 65.65%, followed by No-306 (40.59%),
No-303 (13.76%), and No-302 (7.89%). In general,
groups having to decrease or increase in quantity
also presented the same pattern for the customs
sales, except No-301.

As mentioned above, the serious fluctuations in
both directions were observed in some groups
of products (in No-308 with 65.65%, in No-306
with 40.59%, etc.). However, considering the year
2019 to 2020, the fisher quantity index and price
index showed that the mean values of exported
products in quantity and in customs value

Themost 14 export countriesin 2019 and 2020 (Q: in quantity, CV: in customs value)

Figure 2. The most

14 export
countries

of aquatic

products

with their

contributions

0.00

(%) to export
of Turkey in a
comparative
representation
from the

il

South

Ttaly Holland | Greece | China | Rusgia | Germany | Spain Japan UK | Lebanon | USA Korea Israel France fII’St quartel‘
BQ-2019% | 1097 | 10.63 7.83 773 6.64 623 536 5.30 4.47 4.40 2.69 229 1.80 1.72 fat
i statistics of
CV-2019%|  9.49 1283 6.22 2.23 5.65 6.78 3.99 13.64 5.84 249 3.52 558 147 1.86
5Q-2020% | 1215 | 1071 | 819 | 3.95 727 | 607 | 473 | 411 448 | 215 309 | 068 3.75 158 the year 2019
BCV-2020%] 1217 14.25 7.36 1.23 7.19 7.40 3.97 9.23 6.34 147 4.20 111 2.75 1.88 and 2020.
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Table 2. Indexes for quantity (Q, %) and customs value (CV, %) showing changing values from year

2019 to 2020.
Total Export in . _
i quantitr 49 dex Weignt - Welaht, T?fghgxg\?r(tkgxﬂugé%ngs Index ~ Weight in i SX'%'SE
Ho- o . o - - f?ﬂ;? opota 0 f"(ﬂ/‘iv 201 g) % (28\2/0)
n B Bon T Q019% (2020% inote  in2020 B
2019 2020
No-301 9 7 152 154 090 003 003 10394 5347 4855 037 021
No-302 182 188 3196.02 204384 -7.89 57.89 5401 1418471 1313007 -7.43 5066  50.89
No-303 137 130 66566 57403 -1376 1206 1053 207402 212580 -2852 1062 8.4
No-304 139 149 65630 70589 7.56 11.89 1295  6071.93 597889 -153 2169  23.17
No-305 21 22 11380 12204 724 206 224  1001.41 106586 6436 358 413
No-306 30 17 1585 942  -4059 029 017 11207 7723  -31.08 040 030
No-307 38 36 7999 12686 5859 145 233 42229 70207 6625 151 272
No-308 12 9 3890 1336  -6565 071 025 105413 44460  -57.82 377  1.72
No-1604 93 103 75316 95371 2663 1364 1750 207673 222244 701 742 861
Total 661 661 55212  5450.69 2800123  25800.43

decreased by 3.79% and 4.22%, respectively. To
understand that phenomena, a work-breakdown
analysis were used for export statistics. Firstly,
we conducted Neighbor joining clustering based
on Euclidean Similarity Index to show clustering
or pattern group of products. For doing this, the
following statistics were considered; index-Q,
index-CV, items (%), WQ-2019 (%), WQ-2020 (%),
WCV-2019 (%), and WCW-2020 (%). Clustering
analysis identified 3 main groups of cluster as
GROUP-1 (No-307, No-1604, No-305, and No-
304), GROUP-2 (No-308, No-306, No-301, and
No-303), and GROUP-3 (No-302) (Figure-5).
Secondly, according to the SIMPER, the average
contribution on dissimilarities of considered
statistics were found in descending order as
index-CV (32.92%), index-Q (31.04%), WQ-2019
(8.13%), items (7.85%), WQ-2020 (7.18%), WCV-
2020 (6.53%), and WCV (6.35%).

Considering Cluster and SIMPER analyses
together with statistics calculated, these three
groups namely GROUP-1, GROUP-2, and
GROUP-3 could be characterized as follows:

() GROUP-1: The most prominent member was
No-307 that it was mostly composed of fresh,
live, and frozen snails, mussels, octopus, squid,
and cuttlefish. The total export in the quantity of
these aquatic products was increased at 58.59 %
in 2020 than in 2019. But these species had only
1.45 % and 2.33 % ratios in total exported aquatic
products. Among the countries where these
products were exported South Korea yielded the
biggest increase with 67.89% (Index-Q) following
Greece (Index-Q= 17.92%), and China (Index-Q=
11.12%). Other members of this group also had
shown an increase in their index values with
changing ratios. The product contentt of these
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Figure 3. The changing rate
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products in quantity
based on HS codes from
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Figure 4. The changing rate
of exported aquatic
products in customs
value based on HS codes
from 2019 to 2020.
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Figure 5. Neighbor joining
clustering based on
Euclidean Similarity
Index.

GROUP-3

product groups was fish (dried, salted ,or pickled)
and smoked fish (No-305), canned aquatic
products (No-1604), and frozen fish- sea bass,
sea bream, tuna fish (No-304).

(i) GROUP-2: All the members of that group were
identified as having to decrease for export in
quantity (Index-Q) and in customs value (index-
CV), except No-301 with a 0.90% increase in the
quantity. Both indexes values (index -Q = 65.65%,
index-CV = 57.82%) were the highest in No-308
which frozen sea cucumber was dominant in
export. For example, the decreasing of export
rate in quantity of sea cucumber for China,
Hong Kong, and the USA were 56.07%, 24%,
and 5.5%, respectively. No-306 with 40.59%

-24 -

(index-Q) and 31.08% (index-CV) was composed
of frozen or fresh crab, shrimp, and lobster. No-
301 was composed of live fish including trout,
sea bass, sea bream and freshwater aquarium
fish. There was an interesting fact that the export
quantity of No-301 was 0.90% increasing, while
the customs value was decreased by 48.55%. In
2019, the live freshwater aquarium fish and trout
were not exported to any country, but they were
exported in 2020. Meanwhile, live sea bass export
was suddenly stopped in 2020. Considering
both opposite events, although the export of live
freshwater aquarium fish and trout in quantity was
increased and their quantity in total was 13.39%,
whereas in customs values was only 0.88%. So,
it can clearly be seen that their customs values
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could not compensate for decreasing in the live
sea bass export. No-303 was mostly composed
of frozen fillet trout (42.61%), sea bream (21.24%),
and sea bass (9.29%) and these products were
decreased in quantity (index-Q) as 4.48%,
10.70%, and 54.08%, respectively.

(i) GROUP-3: There was only No-302 in this group
and it had the biggest one in terms of quantity
(both in total weight and number of items) and
customs value for export. No-302 contributed the
aquatic export of Turkey in terms of quantity and
customs values in 2019 (with 182 items) and 2020
(with 188 items) as 57.89 %, 50.66 %, and 54.01
%, 50.89 %, respectively. Therefore, this group of
products may be called the “main backbone”. So,
it was why we preferred to start with as a base
the No-302 for construction the “Neighbor joining
clustering”. Totally, the decrease in quantity and
customs value of No-302 was 7.89% (Index-Q)
and 7.43% (Index-CV). This group composed of
fresh or chilled fish, excluding fish fillets and other
fish meat. In this group, four items (sea bream,
sea bass, bluefin tuna, and carp) contributed to
more than 90% of the total export. The breakdown
analysis of No-302 showed that sea bass and
sea bream (fresh) and they are exported to some

countries (Germany, the Netherlands, Spain, Italy,
Russia, and Greece) have been determined the
way and strength of the Turkish export on aquatic
products.

Conclusion

A variety of aquatic products such as live,
fresh, frozen, canned, etc. were exported to 77
countries. Among all, 14 being exported countries
were cover more 70 percent of Turkish export for
aquatic products, considering the first quarter of
years 2019 and 2020, the contribution of China,
Germany, Spain, Japan, Lebanon, South Korea,
and France to Turkey’s to total exports have
decreased in different rates, whereas ltaly, the
Netherlands, Greece, Russia, the UK, Israel, and
the USA have increased.

The fisher quantity index and price index showed
that, the mean values of exported products in
quantity and customs value were decreased by
3.79% and 4.22% from the year 2019 to 2020%,
respectively.

More specifically, sea bass, sea bream, bluefin
tuna, and carp (in fresh) and they are exported
to countries (mostly, Germany, the Netherlands,

Weight in W(ai:]ght The most exported countries
item export-Q export- Index | Index from 2019 to 2020
(2019) forQ | for CV (Index for Q and CV)
2020
Germany (-6.10, -12.40)the
Netherlands (+1.15, +8.25)
Sparus aurata Spain (-16.52, -7.10)

(Sea bream) 43.30 44.04 -6.10 | +0.55

Iltaly (+7.97, +18.75)
Lebanon (-53.32, -45.09)
Russia (+7.73, +17.58)
Greece (+6.57, +16.01)

Table 3. Summary of
the breakdown
analysis of No-

302. (All units are
percentage, %)

Dicentrarchus Greece (+0.59, +1.60)
labrax the Netherlands (-10.61, -8.50)
(Sea bass) 342 1 3857 +0.29 | +4.02 ltaly (+8.28, +10.28)
Russia (+14.47, +9.10)
Thunmus thymus | g 44 707 | -2855 |-37.89 Japan (-32.08, -43.28)
(Bluefin tuna)
Carp species 6.37 3.46 -49.90 | -78.41 Irag (-69.66, -81.03)

Syria (+21.51, +18.51)
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Spain, ltaly, Russia, Greece, and Japan) have
been determined the way and strength of the
Turkish export on aquatic products. Their export
were changed as -7.89% (in quantity) and -7.43%
(in customs value-USD) from 2019 to 2020.

The frozen sea cucumber exported to China, Hong
Kong, and the USA were decreased as 56.07%,
24%, and 5.5%, respectively. The export of frozen
or fresh crab, shrimp, lobster, frozen fillet (trout,
sea bream and sea bass) and live fish (sea bream
and sea bass) export were also decreased.

In contrast to general decrease, the export of fresh,
live, and frozen snails, mussels, octopus, squid
and cuttlefish exported to South Korea, Greece
and China in quantity was increased at 58.59 % in
2020 than in 2019. Also, the export of dried, salted
or pickled and smoked fish (7.24 % in quantity),

canned aquatic products (26.63 % in quantity) and
frozen sea bass, sea bream, and tuna fish (7.56 %
in quantity) have increased. But these increases
have not been compensated for the decreases in
demand for other products, yet.

Inepitome, the productsexportedasmostlycanned,
frozen and smoked fish have been experiencing
an increase in demand. That kind of trend has
been also observed in the EU (Scholaert, 2020).
In that chaotic situation, therefore, the Turkish
government should immediately fund the fisheries
and aquaculture sectors in the short term. In the
context of risk management, the government also
should make new arrangements and promotions
for processing industries (enhancing the capacity
both in volume and in product variety) to protect
and improve fishing and aquaculture sectors in the
mid and long term.
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In this study, age, growth and nutritional characteristics of 179 lionfish Pterois
miles (Bennett, 1828), were collected with harpoon and extension net in Iskenderun
Bay between March 2018 and April 2019, were investigated. The sex ratio of
individuals aged between 1-6 years and 14.5-35.5 cm was calculated as 1:0.67 in
favor of males. The length-weight relationship was calculated as W=0.0067L32204
for females, W=0.0076L3'®"" for males, and W=0,0079L37% for all individuals. Von
Bertalanffy growth parameters for all individuals L_=44.6271 cm, K=0.1933 year™',
t, = -1.3513 years were calculated. The highest gonadosomatic index value was
6.33% in August. 43% of the stomachs were empty, stomachs with contents of
fish, crustaceans, mollusc shells, marine plants, reef parts were detected.

iskenderun Korfezi’nde dagilim gosteren aslan balig: Pterois miles (Bennett,
1828)’in bazi biyo-ekolojik ozellikleri

Anahtar Kelimeler
iskenderun Kérfezi
Pterois miles

Yas

Blyime

Giris

OZET

Bu calismada Mart 2018-Nisan 2019 arasinda iskenderun Kérfezi'nde zipkin
avciligi ve uzatma agi ile toplanan 179 adet aslan baligi Pferois miles (Bennett,
1828)’in yas, bliylime ve beslenme 6zellikleri arastinimistir. 1-6 yaslar ve 14,5-35,5
cm boylar arasinda dagihm gdsteren bireylerin esey orani erkekler lehine 1:0,67
olarak hesaplanmistir. Boy-agirlik iliskisi disiler icin W=0,00671322%, erkekler icin
W=0,0076L%""" tim bireyler icin W=0,0079L%'7% olarak hesaplanmistir. Von
Bertalanffy bliylime parametreleri tim bireyler igin L_=44,6271 cm, K=0,1933 yil',
t,=-1,3513 yIl olarak hesaplanmistir. Gonadosomatik indeks degeri %6,33 ile en
ylksek Agustos ayinda tespit edilmistir. Midelerin %43’0 bos olarak, icerige sahip
midelerde balklar, kabuklular, yumusakca kabuklari, deniz bitkisi, resif parcalari
tespit edilmistir.

istilaci tiirler kiiresel biyogesitlilik ve ekosistemler ~ artmasina neden olan en 6nemli etken Slveys
icin cok dnemli bir tehdittir (Molnar ve ark., 2008).  kanalinin 1869 yilinda aciimasidir. Bu kanalin
Atlantik ve Hint-Pasifik kokenli yabanci tiirlerin ~ acilmasiyla birlikte yabanci tiirler yogun bir sekilde
yerlestigi Akdeniz de bu tehdit altindadir. Hint- Akdeniz’e girmeye baslamis ve zamanla bu yabanci
Pasifik kokenli istilaci tiirlerin Akdeniz’e girisinin  tlrlerin girisiistila olarak nitelendirilmistir (Oztirk ve
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Turan, 2012). Bu g¢alismada incelenen aslan baligi
da (P. miles) Akdeniz ekosistemine giris yapmis,
Hint-Pasifik kokenli istilaci yabanci bir tirdar
(Bariche ve ark., 2013; Froese ve Pauly, 2017).
Tarln Slveys Kanalindan Akdeniz’e gecisinde
ve hizlica yayllmasinda etkili olan en &nemli
faktor Ureme stratejisidir (Morris ve ark., 2011).
Asenkronik yumurtlayan ve bu nedenle bir parti
yumurtlamada meydana gelen disik Uretkenligi,
yumurtalarin jelatinli kdtle halinde birakiimasi
ve bu sayede sperm konsantrasyonunu artirip
dollenmeyi kolaylastirarak dengeleme stratejisi,
doéllenmis yuzer yumurta kutlelerinin akintilar ile
uzak mesafelere tasinmasina neden olmaktadir
(Hare ve Whitfield, 2003; Morris ve Whitfield, 2009;
Ahrenholz ve Morris, 2010; Morris ve ark., 2011).
Kuyruk ylzgeci hari¢ diger ylzgeclerindeki isinlar
ve zehir bezlerinde bulunan zehir (Halstead ve
ark., 1955; Cohen ve Olek, 1989) insan Ust ve alt
ekstremitelerinde sislik, asiri agri ve felg gibi hafif
reaksiyonlardan kardiyovaskuler, ndromuskuler ve
sitolitik etkilere kadar insan sagligi icin bir tehdit
olusturmakta (Kizer ve ark., 1985; Vetrano ve ark.,
2002), istila ettigi ekosistemin biyogesitliligine
zarar vermekte (Albins ve Hixon, 2008), ekonomik
acidan degerli tirlerin juvenilleri Gzerinde predatér
baskisi olusturmakta ve turizm faaliyetlerini sekteye
ugratarak ekonomik kayiplara neden olmaktadir
(Morris ve ark., 2009). P. miles Akdeniz’'de ilk olarak
1991 yiinda Dogu Akdeniz’in Levant Havzasi’ndaki
Herzilya’da kaydedilmistir (Golani ve Sonin, 1992).
2014 yihinda Turk karasularindan ilk kez tespit
edildikten sonra, Kibris agiklarinda bildiriimis,
Batiya dogru yayilarak Ege Denizi’ne, oradan da
italya ve Tunus kiyilarina ulasmistir (Bariche ve
ark., 2013; Turan ve ark., 2014; Crocetta ve ark.,
2015; Turan ve Oztiirk, 2015; Iglésias ve Frotté,
2015; Oray ve ark., 2015; Dailianis ve ark., 2016;
Jimenez ve ark.,2016; Kletou ve ark., 2016;
Mytilineou ve ark., 2016; Yaglhoglu ve Ayas, 2016;
Azzurro ve ark., 2017; Ali ve ark., 2017).

P. miles sudayasayan canlilar arasindakibelgenmis
en istilaci tUrler arasinda oldugu bildirilmistir (Hixon
ve ark., 2016). Temel Risk Degerlendirmesi (Basic
Risk Assessment, BRA) puani 45,5 olan P. miles,
Akdeniz’de bugtine kadar bilinen en istilaci ve
biyocesitliligi en siddetli tehdit eden tirdir (Bilge
ve ark., 2017). Akdeniz’in su sicaklik seviyesi,
genel siklonik ylzey akinti sistemleri nedeniyle,
25-40 gunluk bir strede planktonikolan larvalarin
yuksek dagilma becerisi ve toleransi ile (Mor-ris
ve Whitfield, 2009; Hare ve Whitfield, 2003;

Ahrenholz ve Morris, 2010) istilanin daha genis
alanlara yayllmasi beklenmektedir (Kimball ve ark.,
2004; Bariche ve ark., 2013; Montefalcone ve ark.,
2015; Poursanidis, 2015; Turingan ve Sloan, 2016;
Kletou ve ark., 2016; Bilge ve ark., 2016; Azzurro
ve ark., 2017; Bariche ve ark., 2017; Filiz ve ark.,
2017; Ozbek ve ark., 2017; Turan ve ark., 2017;
Yapici, 2018).

Bu calismada Pterois volitans’dan daha istilaci
oldugu bildirilen (Schofield, 2009) £. mijlesin
yas, blylime, boy-agirlik iliskisi, mide icerigi ve
Gonadosomatik index incelemeleri yapilmistir.

Materyal ve Yéntem

Toplanan &rnekler laboratuvara goéturilinceye
kadar buz icerisinde veya derin dondurucuda
korunmustur. Tim balklarin boylari (TL) 1 mm
ve islak agirliklari 0,1 gr hassasiyetle dlctlmustir.
Esey tayini gonadlarin makroskobik incelenmesiyle
yapilmistir. Yas tayini icin sakkalusta bulunan bir
cift sagittal otolit ¢ikarilmis, alkol ile temizlenerek,
96 U vyuvall mikrotitrasyon plaklar icerisine
yerlestiriimis, her otolitin Uzerine 1 ml gliserin
damlatilarak incelemeye kadar bekletilmis, otolitler
stereo mikroskobu altinda x5-x10 bulyttme ile
incelenerek-dijital fotografi ¢cekilmis, yas okumalari
bilgisayar ortaminda vyapilmistir. Mide igerigi
petri kaplarina cikartilarak stereo mikroskobu ile
incelenmistir.

Boyca  blylmenin hesaplanmasinda  von
Bertalanffy (1957) blyime esitligi olan L=L_[1-
e-k(t-t)] denkleminden faydalanilmistir. Burada;
L:t yasindaki baligin boyunu (cm); L_:bahgin
kuramsal sonusmaz boyunu (cm); k: Brody
blylme katsayisini (yilI''); e: Dogal logaritma
tabanini (2,718); t: baligin yasini (yil); t: boyun
sifir oldugu varsayimina dayanan yasi (yil); b: boy-
agirhk iliskisine bagli regresyon katsayisini ifade
etmektedir (Bagenal, 1978). Bliylime sabitlerinden
(L), (K ve (t) degerleri Avsar (2005)'in
Onerdigi regresyon tekniginden yararlanilarak
hesaplanmistir.

Boy-agirlik iliskisi Le Cren’in (1951) W=a.L" esitligi
kullanilarak ele alinmis olup; bu esitlikte; W:
Toplam agirhdi (gr), L: Toplam boyu (cm), a: boy-
agirlik iliskisi sabitlerinin kesisme noktasi, b: egimi
(blyUme tipini) ifade etmektedir.

Gonadosomatik indeks (GSI)=(GW/W-GW)x100
formiline goére hesaplanmis olup, burada; GW:

Tablo 1. P. miles'in yasa gore hesaplanan tahmini boy degerleri

Yas 0 1 2 3 4 5

6 7 8 9 10 11 12

Boy (cm) 10,2

16,3 21,3 254 288 316 339 357 373 386 39,7 405 412
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gonad agirh@ini (g), W: toplam balk agirhigini
ifade etmektedir (King, 1995).

Mide icerikleri besin &gelerinin bulunus oranina,
%0i=(FOiI/NS)x100; toplam sayisal oranina
%Ni=(Ni/Np)x100; ve toplam agirliksal oranina
% Wi=(Wi/Wp)x100 gore degerlendirilmistir
(Hureau, 1970; Hyslop, 1980; Demirhan ve ark.,
2007). Burada Oi; i besin grubunun oranini, FOi;
i besin grubunun tespit edildigi mide sayisini, NS;
calisilan mide sayisini, Ni; besin grubunun sayisal
oranini, Ni; besin grubunun tim midelerdeki
toplam sayisini, Np; midelerde bulunan tim
besin gruplarinin toplam sayisini, Wi; besin
grubunun agirliksal oranini, Wi; besin grubunun
tim midelerdeki toplam agirigini, Wp; midelerde
bulunan tim besin gruplarinin toplam agirhgini
ifade etmektedir.

Bulgular

Toplam 266 aslan balig tlrleri (Pterois spp.)
iskenderun Kérfezi'nden uzatma agi ve dalarak
zipkin avciligi ile elde edilmis, drnegin 179 adetini
(%67,3) P. miles olusturmustur. Calismada
incelenen P. miles’in boy agirlk iliskileri; tim
bireyler icin W=0,0079L%'7% (R2 = 0,939), disi
bireyler icin W=0,0067L322°4 (R2 = 0,9304) ve erkek
bireyler icin W=0,0076L%'®"" (R2 = 0,9502) olarak
hesaplanmistir (Sekil 2a,b ve c). Ayrica balik boyu-
otolit boyu arasindaki iliski OB=0,1496TL+1,6047
olarak hesaplanmistir  (Sekil 2a,b, c¢ ve
d).Orneklerin 116’sinin yas tayinleri yapilmis, yas
okumalarinda bireylerin 1-6 yas degerleri arasinda
dagihm gosterdigi tespit edilmistir (Sekil 3a). Yas
okumalarindan elde edilen verilerle hesaplanan
Von Bertalanffy boyca biylime parametreleri,
tim bireyler icin; L_=44,6271 cm, K=0,1933 yil",
t,=-1,3513 yil olarak tespit edilmistir (Sekil 3b).

Sekil 2. P. milesde a)
Erkek bireylerin,
b) Disi bireylerin,
c) TUum bireylerin
Boy-Agirlik iliskisi
d) Ballkk Boyu-Otolit
uzunlugu iliskisi

Elde dilen modele goére yeniden hesaplanan yasa
karsilik boy degerleri ve bliylime modeli Tablo 1 ve
Sekil 4’te verilmistir.

Sekil 1. P. milesde a) Disi bireylerin, b) Erkek
bireylerin, c) TUm bireylerin Boy Dagilhmi

¥ P
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Sekil 3. P. miles'in a)
yas dagihmi ve

b) yas boy(TL)

A

iliskisi
| -
Prerats miles Biiyiime Modeli

45,0

40,0
= 350
s 300 Sekil 4. P. miles'in blylime
= 430 modeli
= 0,0
Z 150

10,0

5,0 4

0,0 — — —

01 2 3 4 5 6 7T E 9 101112 13 14 15
Yas (al)
Besin arubu Bulunus Frekansi Sayisal Orani Agirliksal orani
9 (%0) (%N) (%W)

Balik 79,3 54,9 81,2 Tablo 2. 2. mifes’in mide igerigi

Kabuklu 13,8 41,2 13,0 analizleri
Deniz Bitkisi 3,4 2,0 0,6
Yumusakga 1,7 1,0 2,1
Mercan resifi 1,7 1,0 3,1

Mide icerigi analizlerinde Serranus spp., Nephrops Tartisma

norvegicus, Helicolenus dactylopterus, yengeg,
karides ve balik juvenilleri, yumusakca kabuklari
(7apes spp, Ovulidaee), mercan resifi pargalari,
deniz bitkisi ve bir bireyin midesinde yavru aslan
baligi pektoral ylizgeci tespit edilmistir. Midelerin
%43,0’Unin  bos, %35,8’inin  1/10 oraninda,
%38,4’Unun 1/4 oraninda, %6,7’sinin 2/4 oraninda,
%1,7’sinin 3/4 oraninda ve sadece %4,5’inin 1/1
oraninda dolu oldugu goérilmistir. Mide icerigi
analizleri Tablo 2’de verilmistir.

Calismada incelen ve en kiglk boyu 17,1 cm
olan disi bireylerin tamaminin cinsel olgunluga
ulasmis oldugu gérilmistir. Bu nedenle cinsel
olgunluga ulasma boyu hesaplanamamistir. Disi
esey Orneklerinin incelemesinde tim bireylerin
(gonadosomatik index, GSI, degerinin 1.0’in
altinda olan 36 birey danhil) yil boyu olgun yumurtali
oldugu ve o6zellikle Temmuz Agustos aylarinda
gonadosomatik indeks degerlerinin yiksek oldugu
gorulmastar (Sekil 5).

Aslan balklaryla ilgili calismalar son 10 yilda
giderek artmistir ve genel olarak cografik
dagiimlariyla ilgilidir. Ancak aslan balklariyla
calismalarda dikkati ¢eken durum tirlerin ele
alinisidir. Cogu calismalarda iki tir 2. volitans/ miles
complex olarak birlikte degerlendirilimis (bkz. Hare
ve Whitfield, 2003; Barbour ve ark., 2011; Sandel
ve ark., 2015; Chin ve ark., 2016; Johnson ve
Swenarton, 2016; Villasefior-Derbez ve Fitzgerald,
2019; Eddy ve ark., 2019), bazi calismalarda iki
tlr birlikte Pterois spp. seklinde degerlendirilmis
(bkz. Edwards ve ark., 2014), bazi ¢alismalarda
ise turler ayr olarak c¢alisiimistir. TUr ayirminin
yapildigi calismalarda codunlukla P. volitans ele
alinmis pek az calismada ise 2. miles ele alinmistir.
Son vyillarda artan ¢alismalarin biyik ¢ogunlugu
Orta Bati Atlas Okyanusu’'nda yapilmistir. Bu
boélgede yapilan bir ¢alismada aslan baliklarinin
%93’Unun P. volitans oldugu, P. miles'in nadiren
bulundugunu bildirilmistir (Morris ve ark., 2008).
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Sekil 5. P.
gonadosomatik
degisimi

miles’in
indeks

3

Calismalarin  ¢cogunlukla ~. volitans’la ilgili
olmasinin ve arastiricilarin az sayida P. miles'i
g6z ardi edip veya tlr ayirmindaki karmasayi
g6z 6nine alip iki tdrd birlikte degerlendirmesinin
nedeni de P. volitans’'\n daha ¢ok bulunusu olarak
distndlmektedir.

iki tirtin tarihsel olarak tek bir tir oldugu, sadece
varyans oldugu veya sinonim olarak isimlendirildigi
disindlirken (De Beaufort ve Briggs, 1962;
Randall, 1983), Schultz (1986) morfometrik-
meristik calismasinda bu iki tard, ayriki tlr P. miles
ve P. volitans olarak tanimlamistir. Kochzius ve
ark. (2003) iki tariin genetik olarak kesin ayiriminin
ortaya  konulamadigini  bolinmis  cografik
dagiimin  olusturdugu iki varyans oldugunu,
Hamner (2005) calismasinda tire 6zgl varyasyon
bulunamadigini, dolayisiyla  bunlarin  higbiri
P.miles ve P. volitans ayirt etmek igin genetik
belirteg olarak yararli olmadigini, bu iki tlrin
yakin filogenetik iliskisi, mutasyonlarin iki tirde
meydana gelmesi ve sabitlenmesi icin gereken
evrimsel sireye izin vermemis olabilecegini ve
benzerliklerinin  kaynaginin da nedeninin bu
oldugu bildirilmis, ancak ayni arastirici 2007’deki
calismasinda P. miles ve P. volitansin ayrn turler
olarak siniflandiriimasini énermistir.

Her ne kadar heniiz bu calismada oldudu gibi
P.miles’in ayrica degerlendirildigi sadece bir
calisma bulunsa da fikir vermesi agisindan diger
arastiricilarin elde ettikleri boy-agirlik parametreleri
karsilastirmali olarak Tablo 3’de, von Bertalanffy
buyime parametreleri karsilastirmal olarak Tablo
4’de verilmistir.

Mevcut calismada elde edilen allometrik blylime
literatUr ile benzer sonucglar sunmaktadir (Tablo
1). Toledo-Hernandez ve ark. (2014) P. volitans'in
cinsel olgunluga ulasana kadar izometrik, cinsel
olgunluktan sonra ise pozitif allometrik blyime
gosterdigini bildirmislerdir. Ayrica balik boyu ile
otolit boyu arasinda beklendigi gibi (Aguilar-Perera
ve Quijano-Puerto, 2016; Sabido-ltza ve ark.,

& J = = : = 5 .

-

2016) dogrusal bir iliski tespit edilmistir. Yapilan
arastirmalarda aslan baliklarinin (2. volitans, P.
volitans/miles complex, Pterois spp.) yaslari 0-9
arasinda bildirilirken Belmore (2013) P. miles’in 15
yasina kadar yasayabilecegini ifade etmektedir.
Green ve Coté (2009) ile Pusack ve ark. (2016)
yaptiklari calismalarda AP. volitansin Atlas
Okyanusu’nda, Buyuk Okyanus’takinden daha
hizli blyddigind, bu hizin blyUk boylu bireylerde
daha fazla oldugunu belirtmis, istilaci olan
populasyonlarinin, dogal populasyonlardan daha
blyUk bir populasyon diizeyine ve daha biytk
ortalama asimptotik uzunluga ulasabilecegini
One suUrmdistir. Mevcut calismada elde edilmis
olan sonusmaz boy degeri (L_) diger calismalarin
cogundan fazlayken biyime katsayisi (K)
degeri tamamindan daha dusiktir (0,19) (Tablo
4).DUsUk blylme katsayisinin éncelikli nedeninin
Akdeniz’in literatirde bildirilen diger bolgelerden
besinsel acgidan daha verimsiz olmasi olabilir.
Ayrica balik¢ilik baskisinin daha az oldugu derin
bolgelerde bireylerin daha uzun yasayabilecegi
ve daha buyuk boylara ulasabilecegi de ortadadir
(Andrari-Brown ve ark., 2017). Mevcut calismanin
ylritaldiglu  boélgede heniiz  aslan  baliklar
Uzerinde bir av baskisi bulunmamasi sonusmaz
boy degerinin ylksek cikmasinin nedenlerinden
biri olabilir.

Ayni tirin farkh ekosistemlerdeki populasyonlari
arasinda farkliliklar olmasi beklenen bir durumdur.
Love ve ark. (2002) sicaklik, derinlik ve habitat tipi
gibi abiyotik faktérlerin scorpaeniformes takiminda
yer alan tirlerin ontogenetik sireclerinde etkili
oldugunu  belirtmektedir.  Aslan  baliklanyla
ilgili calismalarin yapildigi bolgeler ile mevcut
calismanin yurittldigu bdlgenin abiyotik ve biyotik
faktorler agisindan oldukga fakl oldugu ortadadir.
Ayrica aslan baliklari gibi érneklemesinde secici
yontemlerin  kullanildigi  tirlerde populasyonun
Ozelliginin 6rnege yansitilamamasi da beklenen
bir durumdur. Degerlendirilen ¢alismalar arsindaki
farklilgin bir diger énemli nedeni de budur. Bu
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Tiir Bélge A b R? Kaynak
P.miles ~ KUZeYDOGU 00079 31706 094  Mevcut galisma
P. miles Akdeniz 0019 2896 084 Za”r‘(g'g1‘§)’ ark.
Prerois spp.  Q3Ba 0000003 32400 0,97 Edwezg%ﬁ Y ark.
Pigligee OlaBl  ogms sawmo - Soalean
P volitans ve  OrtaBali 58000 28500 0,87  Chin ve ark. (2016)
Pighims e QB om0 oz om VOsggerue
Povolitans  QEBAN 01400 34300 0,99  Fogg ve ark. (201) Tablo géﬁ?';?n.n bo
o ™ . y
P volitans  QIABAN 02100 33400 098  Dan "(g(iaj)tem” agiiik fliskilert
P. volitans 12 Bat 0.104 330 098 P'Charzz"(%ﬁ)' Perera
P volitans  QE3BAN 00800 31100 0,96 To'ed‘&'g?g;é”dez
P volitans  QIABAN 00110 33300 0,97 ROd”%;ng‘)’e ark.
P. volitans %ﬁgrﬁf‘k“ 0.0041 3.25 097  ltzave ark. (2016)
P. volitans %ﬁgrﬁﬁ(’“ 0.0049 3.19 098 Itz ve ark. (2016)
P. volitans 13 Bat 0.012 3.01 - Cog'r?(”(?g{%ﬁ ve
P volitans  QEBAN 05200 31800 0,99 Sabid?é%ﬁ%)"e ark.
P volitans  QIABAN 02000 33000 0,95 A'Pgﬁg"(g&% Pu-

calismada 6rneklerin yaklasik yarisinin segici bir
yontem olan dalarak zipkinla avlanmasi nedeniyle
populasyonu tam  olarak  yansitmayacagi
dustncesiyle drneklerin normal dagilm gdstermesi
icin 6zen gosterilmistir.

Mevcut calismaya benzer sekilde esey oranini
erkeklerlehine, Chinveark. (2016) 1:1.2, Swenarton
(2016) 1:1.64, Edwards ve ark. (2014) 1:1.06, Fogg
ve ark. (2019) 1:1.04 olarak bildirmistir. Mevcut
calismada elde edilen en kiictk disi birey (17,1
cm) dahil tim bireylerin cinsel olgunluga ulasmis
olmasi, cinsel olgunluga ulasma boyunu 17,5
cm olarak bildiren Morris (2009), 18,9-19,0 cm
olarak bildiren Gardner ve ark. (2015), 2 yas olarak
bildiren Belmore, (2013) ile uyum icerisindedir.
Ayrica bu calismada elde edilen GSI degerleri,
Gardner ve ark. (2015)’nin bildirdigi “aslan baliklari
yil boyu Ureme yetenegindedir” bulgusuyla uyum
icerisindedir.

Mevcut calismada ylUksek bos mide orani

-33-

disinda diger bulgular arastiricilarin sonuglaryla
ortismektedir. Piscivor ve firsatci predatér
olarak tanimlanan aslan baliklari (Morris ve Akins,
2009; McCleery, 2011), beslenme aktivitesini
daha c¢ok besin bulunabilirliginin yogunlastigi
ve gorindrligin azaldigi gin dogumu ve gin
batimi zamanlarinda ve bulutlu glinlerde de arttig
bilinmektedir (C6té ve Maljkovic’, 2010; Green
ve ark., 2011; Peake ve ark., 2018). Akdeniz’de
yapilan diger bir calismada AP. milesin mide
iceriginde kemikli baliklar (%78,5), kabuklular
(%9,2), yumusakegalar (%3,1), solucanlar (%3,1)
ve bitkiler (%12,3) bulunmustur (Zannaki ve
ark., 2019). Sandel ve ark. (2015) ¢alismalarinda
P.volitans/miles’in agirhk ve frekans olarak
daha c¢ok kemikli baliklarla beslendigini ancak
sayisal olarak mide iceriklerinde kabuklularin
daha cok gorilduguni bildirmistir (bazi bireylerin
midelerinde ¢ok sayida juvenil kabuklu bulunmasi
nedeniyle). Arastirici bir bireyin midesinde deniz
bitkisi tespit etmis ve sig sulardan elde ettigi
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Tiir Bolge Yas L, K- t, Kaynak
P. miles KuzeyDogu 1.6 4463 019 -1,35 Mevcut calisma
. Orta Bati Edwards ve ark.
Pterois spp. Atlantik 0-5 34,90 042 -1,01 (2014)
P. volitans ve P. Orta Bati Barbour ve ark.
miles Atlantik 0-8 4252 047 -0,50 (2011)
P. volitans ve P. Orta Bati
miloe Atlantik 0-3 4480 062 0,00 Swenarton (2016)
Tablo 4. Aslan P volitans ve £ Orta Bat 035 4480 047 000 Johneon 2’2901389‘
baliklarinin von s > ora B
. volitans ve P. rta Bati
Eg;tﬁrfgffy previind Atlantik 0-9 38,10 0,77 -0,42 Eddy ve ark. (2019)
arametreleri : Orta Bati At- i
p P.volitans |0k Caroline 0-6 425 0.32 0.85 Farquhar (2016)
; Orta Bati At-
P. volitans lantik Bonaire 0-5 38.7 0,39 0,048 Farquhar (2016)
. Orta Bati Rodriguez ve ark.
P. volitans Atlantik 0-2,5 42,00 0,88 -0,107 (2015)
: Orta Bat
P. volitans At;ntﬁ(' 0-45 40,00 0,56 -0,21 Fogg ve ark. (2015)
P. volitans Pasifik 0-8 2250 1,62 -0,07 P“?g'&"g ark.
P. volitans Atlantik 0-8 322 148 -0,07 P”S"’(‘g'51"g; ark.

bireylerin %19’unun bos mideye sahip oldugunu
bildirmistir. Fishelson (1997), aslan balklarinin
buylk boyutlu besinleri tiketebildigini bu nedenle
midelerinin normalden 30 kat genisleyebildigini,
bu sayede 12 gin beslenmeden kalabildigini
bildirmistir. Aslan baliklarinin ekositem Uzerindeki
en 6nemli baskisi top predatdr olusu ve 6zellikle
buylk boylu bireylerde dogal predatoérinin
azhgidir. Albins ve Hixon (2008) aslan baliklarinin
istila ettikleri bélgede dogal turlerin stoga katilimini
%80 oraninda azalttigini, Green ve ark. (2012) dogal
biyokutleyi %65 oraninda azalttigini bildirmislerdir.
Aslan baliklarinin ekosistem Uzerindeki siddetli
predasyon baskisinin disinda diger dnemli bir etkisi
de dogal tiurlerin besinlerine de ortak olmasidir
(Layman ve Allgeier, 2012).

Dunya’da en istilaci turler olarak nitelenen aslan
baliklarindan (Whitfield ve ark., 2007; Morris ve
ark.,2009; Schofield, 2010; Johnston ve Purkis,
2015; Poursanidis, 2015) £P. miles tirl, 1985’de
Atlantik’te ilk kez go6rilmesinden (Semmens
ve ark., 2004) sonra 15 yillik sire boyunca
gbzlemlenmemesi sonra yogunlugunun artmasi
ve vyayginlasmasina (Schofield, 2009) benzer
bir sekilde, Akdeniz’de de ilk kez goérildigu
1991 vyilindan (Golani ve Sonin, 1992) sonra
g6zlemlenmemis, 20 yil sonra tekrar géruldikten
(Bariche ve ark., 2013) sonra 5 yilda hizlica
yayginlasmistir (Yapici, 2018).

P. milesin Iskenderun Kérfezi'ndeki varh@i ilk

kez Gurlek ve ark. (2016) tarafindan bildirilmistir.
Mevcut calisma icin érnek toplanmaya baslandigi
2018 yili Mart ayindan calismanin tamamlandigdi
buglne, tdrin yogunlugunun katlanarak arttig
sualtt go6zlemleriyle (Necdet Uygur, kisisel
g6zlem) izlenmektedir. Kérfez sinirlarinin disinda
Koérfezin Glneyinde kalan bdlgede 2017°den bu
yana gozlemlenen aslan baligi tirlerinin 2018’de
Korfezin Kuzey bélimiinde de (Yumurtalik, Karatas
aciklarinda) gorilmeye baslandigi  balikgilar
tarafindan bildirilmektedir. Mevcut calismada elde
edilen 6 yas degeri P.miles’in en az 2013 yilindan
beri iskenderun Kérfezinde bulundugunun
gostergesidir. Bu durum bazi balikgilarin 2015-
2016 vyillarinda kiguk aslan baligr bireylerinin
Kérfezde uzatma agi ile yakaladiklar bilgisiyle de
ortismektedir. Ayrica Meksika Korfezi’nde oldugu
gibi (Nuttall ve ark., 2014; Goodbody-Gringley
ve ark., 2019) iskenderun Kérfezi’'nin mesopotik
derinlige kadar yayllmis olmasi ve aslinda ilk
g6éraldigu 1991 yilindan 2010’lu yillara kadar
mesopotik derinlikte yayillim géstermis daha sonra
daha si§g sularda yaygin olarak gorilmis olmasi
olasidir. Mide iceriklerinde tespit edilmis olan ve
Korfez’de derin bdlgelerde avlanan Helicolenus
dactylopterus’un (Demirhan ve Akbulut, 2015)
bulunusu tdrin derin bdlgelerde bulundugunun
goOstergesidir. Bu bilgi aslan baliklaryla micadele
icin 6nemlidir.

Poursanidis (2015) calismasinda tirlerin dagihminin
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tahmin edilmesinde kullanilan MaxEnt modelini
(Phillips ve ark., 2006) uygulayarak £. miles’in Dogu
Akdeniz’de kesinlikle yayginlasacagini, Akdeniz’in
geri kalaninda ise yayllmanin ihtimal dahilinde
oldugunu 6ne surmustir. Ancak bu calismadan
sonra ¢ok kisa slre igerisinde P. miles Orta
Akdeniz’de bildirilmistir (Yapici, 2018). Bu durum
tarin yayginlasma hizi ve kapsaminin mevcut
modellerle tahmin edilenden daha fazla oldugunu
gOstermistir. Temel Risk Degerlendirmesi (Basic
RiscAssesment) derecesi 45,5 olarak bildirilen
P. milesin Akdeniz’in en istilaci tiri oldugu
ve biyocgesitlilik icin ylksek risk olusturdugu
belirtiimektedir (Azzurro ve ark., 2017; Bilge ve
ark., 2017). Ayrica Australian Bureau of Rural
Sciences (2008) CLIMATCH modelinde yaptigi
uygulamada £. miles’in iklimsel eslesme degerinin
0,530 oldugunu, 0,103 degeri ve Uzerinin ylksek
iklimsel eslesme kabul edildigini bildirmektedir. Bu
arastirmaya goére Akdeniz kiyilarinin tamaminda ~.
miles istilasi olasidir. Orta Bati Atlantik’te oldugu
gibi, lagtinlerden (Jud ve ark., 2011), mesopotik
derinlige (Nuttall ve ark., 2014; Goodbody-
Gringley ve ark., 2019) hatta ¢cok sig longoslara
yayllmasi (Barbour ve ark., 2010; Biggs ve Olden,
2011; Claydon ve ark., 2012; Pimiento ve ark.,
2015) gibi aslan baliklarinin 5-10 yil icerisinde
tim  Iskenderun Kérfezi'nde yayginlasarak
biyocesitliligi etkilemesi ve Akdeniz’in tamaminda
yayginlasmasi beklenmelidir. Aslan baliklarinin
Ureme ¢abasinin hem minimum hem de maksimum
su sicakliklarinda ylksek oldugu (Gardner ve ark.,
2015) géz éniine alindiginda iskenderun Kérfezi’ni
tamamen istila etmesi olasidir.

Mevcut calisma, Yilmaz ve Demirhan (2020,
Baskida)’'in diger bir istilaci tir olan P. volitansla
ilgili calismasi yapilan gozlemler ve daha &énceki
calismalara ait kaynakga bilgileri 6nimuzdeki
yillarda Pterois miles ve Pterois volitans’in
iskenderun Kérfezi’nin tamamini istila edecegini
goOstermektedir. Mevcut calismadaki mide icerigi
incelemeleri tdrin yayginlasmasinin  ekonomik
acidan degerli tlrlerin jlvenilleri ve dolayisiyla
stoklari Uzerine bir baski olusturacadl aciktir.
Ozellikle Yumurtallk bdlgesi gibi Kdrfez'in
verimliligini destekleyen boélgelerde ve Korfez’in
tamaminda gerceklesecek bu tlr yogun bir
istila Korfez’deki ticari balikgihiga ve ©6nemli
altyapi projeleriyle desteklenen bdlgedeki turizm
faaliyetlerine ve insan sagligina zarar verecektir.

Bu istilanin hizlica gergeklesmesinin 6ncelikli
nedenleri, tlrin ylksek adaptasyon yetenegi,
koérfez ve cevresindeki balik¢ilik faaliyetlerinin,
aslan baliklarinin dogal predatéri olan tirleri ve
aslan baliklariyla rekabet edecek tlrsel cesitliligi

azaltan ydnde ekosistem Uzerindeki baskisi, kérfez
icerisindeki sanayi tesislerinin ortalama deniz suyu
sicakhgini artirmasi ve deniz kirliliginin artmasiyla
tdrsel cesitliligin zarar gérmesi sayilabilir.

Biyocesitliligin en buyuk tehdidi olarak goérilen
aslan baliklariyla micadele etmek gerekmektedir.
Bu konuda strateji gelistirme gérevi su Urlnleri
muhendisliginin gdérevidir. Bu konuda basta Orta
Bati Atlantik’te cesitli calismalar yapiimaktadir.
Bu turlerin avcihigina yonelik ticari avcilia 6zel
lisanslar c¢ikarilmasi (Morris ve ark., 2009),
yarismalar  dizenlenip  toplumun  dikkatinin
cekilmesi (Sullivan Sealey ve ark., 2009), ticari ve
rekreasyonel balik¢ihdin uzun vadeli planlamayla
gerceklestiriimesi onerileri (Morris ve Withfield,
2009) sunulmaktadir. Bu konuda 06zellikle orta
Bati Atlas Okyanusu'nda cesitli calismalar
yapiimaktadir.

Barbour ve ark. (2011), deneysel calismasinda
olgun aslan baliklari Uzerinde %35-65’lik bir
balik¢ilik baskisinin yenilenme oranini distrdigu
aslan baligi popllasyonunda azalmaya neden
oldugunu bildirmistir. Benzer sekilde Morris ve
ark. (2011) da yine cinsel olgunluga ulasmis aslan
baliklarinin aylik olarak %27’sini azaltmanin benzer
sonugclari verecegini ifade etmistir. Barbour ve ark.
(2011), aslan baliklarinin populasyonunun strekli
yuksek balikcilik baskisi altinda tutuldugunda
ancak kontrol altina alinabilecegini ancak bunun
yuksek maliyet gerektirdigini ve bu ¢abayla turin
ortadan kaldiriimasi pek olasi olmadigini bildirmistir.
Arastirici bu uygulamanin kicuk élgeklerde sonug
verebilecegdini belirtmistir. De Leon ve ark. (2013)
yaptiklari c¢alismada balik¢ilik baskisinin aslan
baliklarinin yogunlugunun azalmasini sagladigi ve
populasyonun ortalama boyunu disirdigu tespit
edilmistir. Ancak arastirici balikcilik baskisinin
uygulanamadigi derin bdlgelerde bulunan aslan
baldi popilasyonunun kiylya yakin sig sulardaki
poptlasyonu destekleyecegini ve bunun &nemli
bir etken oldugunu belirtmistir. Bu calismalar aslan
baliklarinin istilasinin kontrol altinda tutulabilmesi
icin avcilik baskisinin surekli ve siddetli olmasi
gerektigini gostermektedir (Barbour ve ark., 2011;
Morris ve ark., 2011; Frazer ve ark., 2012; de Leon
ve ark., 2013).

Sonug

Ekosistem dogal bir diren¢ gelistiremez ise aslan
baligi istilasi gelecekte yayginlastigi bolgelerde
sosyoekonomik sorunlara yol acgacaktir. Bunun
6nlne ge¢mek icin  bilimsel arastirmalara
destek verecek, bu konuda Dinya genelindeki
uygulamalari guincel olarak takip edecek bir strekli
takip mekanizmasi kurulmalidir. Bu durumda farkli
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bolgelerdeki mucadele ybntemleri ve sonuglari
karsilastirmali olarak degerlendirilebilecek
yeni ve daha etkili stratejilerin gelistirilmesini
saglayabilecektir. Aslan baliklarlyla muicadele
icin 6ncelikle kamuoyu bilinglendirilmeli, ekolojik

ekosistemdeki tlrsel gesitliligi korumak ve artirmak
icin mevcut tlrler Gzerindeki av baskisini azaltici/
duzeltici 6nlemler getirilmelidir.

Tesekkiir

direncin  olusturulmasi/arttinimasi  i¢cin  aslan
baliklar  tiketiminin  &zendirilerek ve katma
degeri yiksek yeni Urlnlere yonelik arastirmalarin
desteklenmesiyle Uizerinde surekli segici ve siddetli
bir av baskisi olusturulmali, bunu saglamak icin
Ozel lisanh ticari balikgilik altyapisi gelistiriimeli
(6zel sepet av araclar, sualti robotlar vs.),

Bu makale birinci yazarin yUksek lisans tezini
olusturmaktadir. Yazarlar 6rneklerin toplanmasi
asamasinda koordinasyon ve destegini veren
Hatay Tarim il Mudurligi, Balikgilik ve Su Uriinleri
Sube Midiri Sayin Ufuk SAKALLI’'ya ve Mihendis
Selguk YILMAZ’a tesekkiir ederler.

Kaynaklar

Aguilar-Perera, A. & Quijano-Puerto, L. (2016). Relations between fish length to weight, and otolith length and weight, of the lionfish Prerois volitans
in the Parque Nacional Arrecife Alacranes, southern Gulf of Mexico. Revista de Biologia Marina y Oceanografia, 51(2): 469-474.

Ahrenholz, D. W. & Morris, J. A. (2010). Larval duration of the lionfish, Plerois volitans along the Bahamian Archipelago. £nvironmental Biology of
Fishes, 88(4): 305-309.

Albins, M. A. & Hixon, M. A. (2008). Invasive Indo-Pacific lionfish Prerois volitans reduce recruitment of Atlantic coral-reef fishes. Marine Ecology
Progress Series, 367: 233-238.

Ali, M., Reynaud, C. & Capape, C. (2017). Has a viable population of common lionfish, Plerois miles (Scorpaenidae), established off the Syrian Coast
(Eastern Mediterranean)?. /n Annales, Series Historia Naturalis, 27: 157-162.

Andradi-Brown, D. A., Grey, R., Hendrix, A., Hitchner, D., Hunt, C. L., Gress, E., Madej, K., Parry, R. L., Régnier-McKellar, C., Jones, 0. P., Arteaga, M.,
Izaguirre, A. P., Rogers, A. D. & Exton, D. A. (2017). Depth-dependent effects of culling-do mesophotic lionfish populations undermine
current management?. Royal Society Open Science, 4(5): 170027.

Australian Bureau of Rural Sciences. 2008. CLIMATCH. (May 2014). Retrieved on December 30, 2019 from http://data.daff.gov.au:8080/Climatch/
climatch.jsp.

Avsar, D. (2005). Balikgilik biyolojisi ve popiilasyon dinamigi. Nobel Kitabevi Yaymlari, 332 s.

Azzurro, E., Stancanelli, B., Di Martino, V., & Bariche, M. (2017). Range expansion of the common lionfish Plerois miles (Bennett, 1828) in the Me-
diterranean Sea: an unwanted new guest for Italian waters. Biolnvasions Records, 6(2): 95-98.

Bagenal, T. B. (1978). Age and growth. Methods for assessment of fish production in fresh waters, Blackwell Science Publication. IBP Handbook
No. 3: 101-136.

Barbour, A. B., Montgomery, M. L., Adamson, A. A., Diaz-Ferguson, E., & Silliman, B. R. (2010). Mangrove use by the invasive lionfish Prerois volitans.
Marine Ecology Progress Series, 401: 291-294.

Barbour, A. B., Allen, M. S., Frazer, T. K., & Sherman, K. D. (2011). Evaluating the potential efficacy of invasive lionfish (Plerois volitans) removals.
PloS one, 6(5): €19666.

Bariche, M., Torres, M., & Azzurro, E. (2013). The presence of the invasive Lionfish Prerois milesin the Mediterranean Sea. Mediterranean Marine
Science, 14(2): 292-294.

Bariche, M., Kleitou, P., Kalogirou, S., & Bernardi, G. (2017). Genetics reveal the identity and origin of the lionfish invasion in the Mediterranean Sea.
Scientific Reports, 7(1): 6782.

Belmore, J. L. (2013). Devil Firefish, (19 April 2013). Retrieved on December 30, 2019 from https://bioweb.uwlax.edu/bio203/s2013/belmore_luca/
index.htm

Biggs, C. R., & Olden, J. D. (2011). Multi-scale habitat occupancy of invasive lionfish (Perois volitans) in coral reef environments of Roatan, Hon-
duras. Aquatic Invasions, 6(3): 447-453.

Bilge, G., Filiz, H., Yapic, S., & Giilsahin, A. (2016). On the occurrence of the devil firefish Prerois miles (Scorpaenidae), from the southern Aegean
Sea with an elaborate occurrences in the Mediterranean coast of Turkey. AydroMediT 2016. 2 International Congress on Applied
lchthyology and Aquatic Environment, Messolonghi, Greece.

Bilge, G., Filiz, H., Yapici, S., & Tarkan, A. S. (2017). How can be decided the true invasion potential: Applying Aquatic Species Invasiveness Screening
Kit (AS-ISK) for Lessepsian fishes. /. Workshop on Invasive Species—global meeting on invasive ecology . Bodrum, Turkey.

Chin, D.A., Aiken, K. A. & Buddo, D. (2016). Lionfish population density in discovery bay, Jamaica. /nternational Journal of Scientific and Engineering
Research, 7(12): 1327-1331.

Claydon, J. A. B., Calosso, M. C. & Traiger, S. B. (2012). Progression of invasive lionfish in seagrass, mangrove and reef habitats. Marine Ecology
Progress Series, 448: 119-129.

Cobian Rojas, D., Chevalier Monteagudo P. P., Schmitter-Soto J., Corrada Wong R., Salvat Torres H., Cabrera Sanson E., Garcia Rodriguez A.G.,

- 36 -



Mar Life Sci (2020) 2(1): 28-40 Daghan and Demirhan

Fernandez Osorio A., Espinosa Pantoja L., Cabrera Guerra D., Pantoja Echevaria L.M., Caballero Aragon H. & Perera Valderrama S.
(2016). Density, size, biomass, and diet of lionfish in Guanahacabibes National Park, western Cuba. Aguatic Biology, 24(3): 219-226.

Cohen, A. S. & Olek, A. J. (1989). An extract of lionfish (Prerois volitans) spine tissue contains acetylcholine and a toxin that affects neuromuscular
transmission. 7oxicon, 27(12): 1367-1376.

Coté, I. M. & Maljkovic, A. (2010). Predation rates of Indo-Pacific lionfish on Bahamian coral reefs. Marine Ecology Progress Series, 404: 219-225.

Crocetta, F,, Agius, D., Balistreri, P., Bariche, M., Bayhan, Y. K., Gakir, M., Ciriaco, S., Corsini-Foka, M., Deidun, A., Zrelli, R. E., Ergiiden, D., Evans, J.,
Ghelia, M., Giavasi, M., Kleitou, P., Kondylatos, G., Lipej, L., Mifsud, C., Ozvarol, Y., Pagano, A., Portelli, P., Poursanidis, D., Rabaoui, L.,
Schembri, P. J., Taskin, E., Tiralonngo, F. & Zenetos, A. (2015). New Mediterranean Biodiversity Records (October 2015). Mediiterranean
Marine Science, 16(3): 682-702.

Dahl, K. A. & Patterson, W. F. (2014). Habitat-specific density and diet of rapidly expanding invasive red lionfish, Pferois volitans, populations in the
northern Gulf of Mexico. PoS one, 9(8): €105852.

Dailianis, T., Akyol, 0., Babali, N., Bariche, M., Crocetta, F., Gerovasileiou, V., Ghanem, R., Gokoglu, M., Hasiotis, T., Izquierdo-Mufioz, A., Julian, D.,
Katsanevakis, S., Lipej, L., Mancini, E., Mytilineou, C., Ounifi Ben Amor, K., Ozgiil, A., Ragkousis, M., Rubio-Portillo, E., Servello, G., Sini,
M., Stamouli, C., Sterioti, A., Teker, S., Tiralongo, F. & Trkov, D. (2016). New Mediterranean Biodiversity Records (July 2016). Mediter-
ranean Marine Science, 17(2): 608-626.

De Beaufort, L. F., & Briggs, J. C. (1962) Scleroparei, hypostomides, pediculati, plectognathi, opisthomi, discocephali, xenopterygii. In: Weber and de
Beaufort. The fishes of the Indo-Australian Archipelago. Brill, EJ, Leiden Fish. Indo-Pacific Arch 11: 1-481.

De Leon, R., Vane, K., Bertuol, P., Chamberland, V. C., Simal, F., Imms, E., & Vermeij, M. J. (2013). Effectiveness of lionfish removal efforts in the
southern Caribbean. £ndangered Species Research, 22(2): 175-182.

Demirhan, S. A., Seyhan, K. & Basusta, N. (2007). Dietary overlap in spiny dogfish (Squalus acanthias) and thornback ray (Raja clavata) in the
southeastern Black Sea. £4olgji; 16(62): 1-8.

Demirhan, S. A. & Akbulut, F. (2015). Age and growth of the bluemouth rockfish, Helicolenus dactylopterus (Delaroche 1809) from the north-eastern
Mediterranean Sea, Turkey. Pakistan Journal of Zoology, 47(2): 523-527.

Eddy, C., Pitt, J., Oliveira, K., Morris, J. A., Potts, J. & Bernal, D. (2019). The life history characteristics of invasive lionfish (Prerois volitans and P
mifes) in Bermuda. £nvironmental Biology of Fishes, 102(6): 887-900.

Edwards, M. A., Frazer, T. K. & Jacoby, C. A. (2014). Age and growth of invasive lionfish (Pferois spp.) in the Caribbean Sea, with implications for
management. Bulletin of Marine Science, 90(4): 953-966.

Filiz, H., Tarkan, A. S., Bilge, G. & Yapicl, S. (2017). Assessment of invasiveness potential of Pferoris miles by the Aquatic Species Invasiveness Sc-
reening Kit. Journal of Black Sea/Mediiterranean Environment, 23(1): 17-37.

Fishelson, L. (1997). Experiments and observations on food consumption, growth and starvation in Dendrochirus brachypterus and Prerois volitans
(Pteroinae, Scorpaenidae). £nvironmental Biology of Fishes, 50(4): 391-403.

Fogg, A. Q., Hoffmayer, E. R., Driggers, W. B., Campbell, M. D., Pellegrin, G. J. & Stein, W. (2013). Distribution and length frequency of invasive lionfish
(Pterois sp.) in the Northern Gulf of Mexico. Guif and Caribbean Research, 25(1): 111-115.

Fogg, A. Q., Evans, J. T., Ingram JR, G. W., Peterson, M. S. & Brown-Peterson, N. J. (2015). Comparingage and growth patterns of invasive lionfish
among three ecoregions of theNorthern Gulf of Mexico. In: Gulf and Caribbean Fisheries Institute, CaribbeanFisheries Institute, eds.
Proceedings of the 68th Gulf and Caribbean Fisheries Institute. Panama City: Gulf and Caribbean Fisheries Institute.

Fogg, A. Q., Evans, J. T., Peterson, M. S., Brown-Peterson, N. J., Hoffmayer, E. R., & Ingram Jr, G. W. (2019). Comparison of age and growth parame-
ters of invasive red lionfish (Prerois volitans) across the northern Gulf of Mexico. Fishery Bufletin, 117(3): 1-15.

Farquhar, S. (2016). Age And growth of The Invasive Lionfish: North Carolina, USA, vs Bonaire, Dutch Caribbean. Proceedings of the 69th Gulf and
Ccaribbean Fisheries Institute: 1-6.

Frazer, T. K., Jacoby, C. A., Edwards, M. A., Barry, S. C. & Manfrino, C. M. (2012). Coping with the lionfish invasion: can targeted removals yield
beneficial effects?. Reviews in Fisheries Science, 20(4): 185-191.

Froese, R. & Pauly, D. (2017). FishBase 2017, version (march, 2017). World Wide Web electronic publication Retrieved on December 30, 2019 from
http://www fishbase org.

Gardner, P. G., Frazer, T. K., Jacoby, C. A. & Yanong, R. P. (2015). Reproductive biology of invasive lionfish (Pterois spp.). Frontiers in Marine Science,
2(7):1-10.

Golani, D. & Sonin, 0. (1992). New records of the Red Sea fishes, Pferois miles (Scorpaenidae) and Pleragogus pelycus (Labridae) from the eastern
Mediterranean Sea. Japanese Journal of lchthyology, 39(2): 167-169.

Goodbody-Gringley, G., Eddy, C., Pitt, J. M., Chequer, A. D. & Smith, S. R. (2019). Ecological drivers of invasive lionfish (Pferois volitans and Plerois
miles) distribution across mesophotic reefs in Bermuda. Frontiers in Marine Science, 6: 258.

Green, S. J. & Coté, I. M. (2009). Record densities of Indo-Pacific lionfish on Bahamian coral reefs. Coral Reefs, 28(1): 107.

Green, S. J., Akins, J. L. & Coté, I. M. (2011). Foraging behaviour and prey consumption in the Indo-Pacific lionfish on Bahamian coral reefs. Marine
Ecology Progress Serfes, 433: 159-167.

Green, S. J., Akins, J. L., Maljkovi¢, A. & Coté, I. M. (2012). Invasive lionfish drive Atlantic coral reef fish declines. PloS one, 7(3): €32596.

Giirlek, M., Ergiiden, D., Uyan, A., Dogdu, S. A., Yagloglu, D., Oztiirk, B. & Turan, C. (2016). First record red lionfish Aterois volitans (Linnaeus, 1785)
in the Mediterranean Sea. Natural and Engineering Sciences, 1(3): 27-32.

Halstead, B. W., Chitwood, M. J. & Modglin, F. R. (1955). The anatomy of the venom apparatus of the zebrafish, Prerois volitans (Linnaeus). 7he

-37 -



Mar Life Sci (2020) 2(1): 28-40 Daghan and Demirhan

Anatomical Recorad, 122(3): 317-333.

Hamner, R. (2005). Genetic analyses of lionfish: venomous marine predators invasive to the western Atlantic (Doctoral dissertation, Honors thesis].
Wilmington (NC): University of North Carolina).

Hamner, R. M., Freshwater, D. W. & Whitfield, P. E. (2007). Mitochondrial cytochrome b analysis reveals two invasive lionfish species with strong
founder effects in the western Atlantic. Journal of Fish Biology, 71: 214-222.

Hare, J. A. & Whitfield, P. E. (2003). An integrated assessment of the introduction of lionfish (Plerois volitans/miles complex) to the western Atlantic
Ocean. NOAA Tech Memo NOS NCCOS, 2:1-21.

Hixon, M. A., Green, S. J., Albins, M. A., Akins, J. L. & Morris Jr, J. A. (2016). Lionfish: @ major marine invasion. Marine Ecology Progress Series,
558: 161-165.

Hureau, J. C. (1970). Biologie comparée de quelques poissons antarctiques (Nototheniidae). Expéditions Polaires Francaises.
Hyslop, E. J. (1980). Stomach contents analysis-a review of methods and their application. Journal of Fish Biology, 17(4): 411-429.
Iglésias, S. & Frotté, L. (2015). Alien marine fishes in Cyprus: update and new records. Aguatic Invasions, 10(4): 425-438.

Jimenez, C., Petrou, A., Andreou, V., Hadjioannou, L., Wolf, W., Koutsoloukas, N. & Abu Alhaija, R. (2016). Veni, vidi, vici: The successful establishment
of the lionfish Pferois milesin Cyprus (Levantine Sea). Rapport Commission International Mer Mediterranee, 41: 417.

Johnson, E. G. & Swenarton, M. K. (2016). Age, growth and population structure of invasive lionfish (Pferois volitans miles) in northeast Florida using
a length-based, age-structured population model. PeerJ, 4: €2730.

Johnston, M. W. & Purkis, S. J. (2015). A coordinated and sustained international strategy is required to turn the tide on the Atlantic lionfish invasion.
Marine Ecology Progress Series, 533: 219-235.

Jud, Z.R., Layman, C.A., Lee, J. A. & Arrington, D. A. (2011). Recent invasion of a Florida (USA) estuarine system by lionfish Plerois volitans P miles.
Aquatic Biology, 13(1): 21-26.

Kimball, M. E., Miller, J. M., Whitfield, P. E. & Hare, J. A. (2004). Thermal tolerance and potential distribution of invasive lionfish (Prerois volitans/miles
complex) on the east coast of the United States. Marine Ecology Progress Series, 283: 269-278.

King, M. 1995. Fisheries Biology, Assessment and Management, Osney Mead, Oxford, England.
Kizer, K. W., McKinney, H. E. & Auerbach, P. S. (1985). Scorpaenidae envenomation: a five-year poison center experience. Jama, 253(6): 807-810.

Kletou, D., Hall-Spencer, J. M. & Kleitou, P. (2016). A lionfish (Plerois miles) invasion has begun in the Mediterranean Sea. Marine Biodiversity
Records, 9(1): 46.

Kochzius, M., Séller, R., Khalaf, M. A. & Blohm, D. (2003). Molecular phylogeny of the lionfish genera Dendrochirus and Pterois (Scorpaenidae,
Pteroinae) based on mitochondrial DNA sequences. Molecular Phylogenetics and Evolution, 28(3): 396-403.

Layman, C. A. & Allgeier, J. E. (2012). Characterizing trophic ecology of generalist consumers: a case study of the invasive lionfish in The Bahamas.
Marine Ecology Progress Series, 448: 131-141.

Le Cren, E. D. (1951). The length-weight relationship and seasonal cycle in gonad weight and condition in the perch (Perca fluviatilis). T he Journal
ofAnimal Ecology 20(2): 201-219.

Love, M. S., Yoklavich, M. & Thorsteinson, L. K. (2002). The rockfishes of the northeast Pacific. Univ of California Press.

McCleery, C. (2011). A comparative study of the feeding ecology of invasive lionfish (Prerois volitans) in the Caribbean. Physis: CIEE Research
Station Bonaire, 9: 38-43.

Molnar, J. L., Gamboa, R. L., Revenga, C. & Spalding, M. D. (2008). Assessing the global threat of invasive species to marine biodiversity. Fontiers
in Ecology and the Environment, 6(9): 485-492.

Morris, J., Alkins, J., Barse, A., Cerino, D., Freshwater, D., Green, S., Mufioz, R., Paris,C. & Whitfield P. (2008). Biology and Ecology of the Invasive
Lionfishes, 2 volitans and P miles. Proceedings of the 61st Gulf and Caribbean Fisheries Instifute, Fort Pierce: Gulf and Caribbean
Fisheries Institute, 1-5.

Morris Jr, J. A, Akins, J. L., Barse, A., Cerino, D., Freshwater, D. W., Green, S. J.,Mufioz, R. C., Paris, C. & Whitfield, P. E. (2009). Biology and ecology
of the invasive lionfishes, Plerois milesand Prerois volitans. Proceedings of the Gulf and Caribbean Fisheries Institute, 29: 409-414.

Morris, J. A. & AKins, J. L. (2009). Feeding ecology of invasive lionfish (Prerois volitans) in the Bahamian archipelago. £nvironmental Biology of
Fishes, 86(3): 389.

Morris, J. A. & Whitfield, P. E. (2009). Biology, ecology, control and management of the invasive Indo-Pacific lionfish: an updated integrated assess-
ment. NOAA Technical Memorandum NOS NCCOS 99

Morris Jr, J. A. (2009). The biology and ecology of the invasive Indo-Pacific lionfish (Doctoral dissertation, North Carolina State University). 168 p.

Morris Jr, J. A., Sullivan, C. V. & Govoni, J. J. (2011). Oogenesis and spawn formation in the invasive lionfish, Pferois miles and Prerois volitans.
Scientia Marina, 75(1): 147-154.

Montefalcone, M., Morri, C., Parravicini, V. & Bianchi, C. N. (2015). A tale of two invaders: divergent spreading kinetics of the alien green algae
Caulerpa taxifolia and Caulerpa cylindracea. Biological invasions, 17(9): 2717-2728.

Muytilineou, C., Akel, E. K., Babali, N., Balistreri, P., Bariche, M., Boyaci, Y. 0., Cilenti, L., Constantinou, C., Crocetta, F., Celik, M., Dereli, H., Dounas, C.,
Duracan, F, Garrido, A., Gerovasileiou, V., Kapiris, K., Kebapgiogu, T., Kleitou, P., Krystalas, A., Lipej, L., Maina, |., Marakis, P., Mavric, B.,
Moussa, R., Pefia-Rivas, L., Poursanidis, D., Renda, W., Rizkalla, S. I., Rosso, A., Scirocco, T., Sciuto, F., Servello, G., Tiralongo, F., Yapicl,
S. & Zenetos, A. (2016). New Mediterranean Biodiversity Records (November, 2016). Mediterranean Marine Science, 17(3): 794-821.

- 38 -



Mar Life Sci (2020) 2(1): 28-40 Daghan and Demirhan

Nuttall, M. F., Johnston, M. A., Eckert, R. J., Embesi, J. A., Hickerson, E. L. & Schmahl, G. P. (2014). Lionfish (Pferois volitans [Linnaeus, 1758] and
P, mifes [Bennett, 1828]) records within mesophotic depth ranges on natural banks in the Northwestern Gulf of Mexico. Bioinvasions
Records, 3(2): 111-115.

Oray, I. K., Sinay, E., Karakulak, F. S. & Yildiz, T. (2015). An expected marine alien fish caught at the coast of Northern Cyprus: Prerois mifes (Bennett,
1828). Journal of Applied Ichthyology, 31(4): 733-735.

Ozbek, E. 0., Mavruk, S., Saygu, i. & Oztiirk, B. (2017). Lionfish distribution in the eastern Mediterranean coast of Turkey. Journa of Black Sea/
Mediterranean Environment, 23(1): 1-16.

(Oztiirk, B. & Turan, C. (2012). Alien species in Turkish Seas. In: The State of the Turkish Fisheries (eds., A. Tokag, A.C. Giicil, B. Ozti]rk), Publication
no. 34, Turkish Marine Research Foundation (TUDAV), Istanbul, Turkey, p. 92-130.

Peake, J., Bogdanoff, A. K., Layman, C. A., Castillo, B., Reale-Munroe, K., Chapman, J., Dahl, K., Patterson, W. F. lll, Eddy, C., Ellis, R. D., Faletti,
M., Higgs, N., Johnston, M. A., Mufioz, R. C., Sandel, V., Villasenor-Derbez, J. C. & Morris, J. A. Jr. (2018). Feeding ecology of invasive
lionfish (Prerois volitans and Prerois mifes) in the temperate and tropical western Atlantic. Biological Invasions, 20(9): 2567-2597.

Perera-Chan, L. C. & Aguilar-Perera, A. (2014). Length-weight and length-length relationships of the invasive red lionfish [Plerois volitans (Linna-
eus, 1758): Scorpaenidae] in the Parque Nacional Arrecife Alacranes, Southern Gulf of Mexico. Journal of Applied lchtfiyology, 30(1):
202-203.

Phillips, S. J., Anderson, R. P. & Schapire, R. E. (2006). Maximum entropy modeling of species geographic distributions. £cological modelling,
190(3-4): 231-259.

Pimiento, C., Nifong, J. C., Hunter, M. E., Monaco, E. & Silliman, B. R. (2015). Habitat use patterns of the invasive red lionfish Prerois volitans. a
comparison between mangrove and reef systems in San Salvador, Bahamas. Marine Ecology, 36(1): 28-37.

Poursanidis D. (2015). Ecological niche modeling of the the invasive lionfish Prerois mifes (Bennett, 1828) in the Mediterranean Sea. Eleventh
Panhellenic Symposium on Oceanography and Fisheries, Mytilene, Lesvos island, Greece, 13—15 May 2015. Anavyssos Attiki Greece;
Hellenic Center for Marine Research, p. 621-624.

Pusack, T. J., Benkwitt, C. E., Cure, K. & Kindinger, T. L. (2016). Invasive red lionfish grow faster in the Atlantic Ocean than in their native Pacific
range. £nvironmental Biology of Fishes, 99(6-7): 571-579.

Randall, J. E. (1983). Caribbean reef fishes (No. C/597.0923 R3).

Rodriguez-Cortés, K. D., Aguilar-Perera A. & Bonilla-Gémez, J. L. (2015). Growth and mortality of red lionfish, Pterois volitans (Actinopterygii: Scor-
paeniformes: Scorpaenidae), in the Parque Nacional Arrecife Alacranes, southern Gulf of Mexico, as determined by size-frequency
analysis. Acta lchthyologica Et Piscatoria, 45(4): 175-179.

Sabido-Itza, M. M., Aguilar-Perera, A. & Medina-Quej, A. (2016). Length-weight and length-length relations, and relative condition factor of red
lionfish, Prerois volitans (Actinopterygii: Scorpaeniformes: Scorpaenidae), from two natural protected areas in the Mexican Caribbean.
Acta lchthyologica et Piscatoria, 46(4): 279-285

Sabido-Itza, M. M., Medina-Quej, A., de Jesus-Navarrete, A., Gdmez-Poot, J. M. & del Carmen Garcia-Rivas, M. (2016). Uso de la Estructura de tallas
como evidencia del establecimiento poblacional del pez ledn Prerois volitans (Scorpaeniformes: Scorpaenidae) en el sur del Caribe
Mexicano. Revista de Biologia Tropical, 64(1): 353-362.

Sandel, V., Martinez-Fernandez, D., Wangpraseurt, D. & Sierra, L. (2015). Ecology and management of the invasive lionfish Plerois volitans miles
complex (Perciformes: Scorpaenidae) in Southern Costa Rica. Revista de Biologia Tropical, 63(1): 213-221.

Schofield, P. J. (2009). Geographic extent and chronology of the invasion of non-native lionfish (Pterois volitans [Linnaeus 1758] and £ miles [Ben-
nett 1828]) in the Western North Atlantic and Caribbean Sea. Aguatic Invasions, 4(3): 473-479.

Schofield, P. J. (2010). Update on geographic spread of invasive lionfishes (Prerois volitans [Linnaeus, 1758] and 2 miles [Bennett, 1828]) in the
Western North Atlantic Ocean, Caribbean Sea and Gulf of Mexico. Aguatic Invasions, 5(Supplement 1): 117-122.

Schultz, E. T. (1986). Plerois volitans and Plerois miles. two valid species. Copeia, 3: 686-690.

Semmens, B. X., Buhle, E. R., Salomon, A. K. & Pattengill-Semmens, C. V. (2004). A hotspot of non-native marine fishes: evidence for the aquarium
trade as an invasion pathway. Marine Ecology Progress Series, 266: 239-244.

Sullivan Sealy, K., Anderson, L., Stewart, D. & Smith, N. (2009). The Invasion of Indo-Pacific lionfish in the Bahamas: challenges for a National
Response Plan. Proceedings of the 67st Guif and Caribbean Fisheries Institute, 10-14.

Swenarton, M. (2016). Population ecology of invasive lionfish (Prerois volitans! miles) in the South Atlantic Bight. M.S. Thesis, University of North
Florida.

Toledo-Hernandez, C., Vélez-Zuazo, X., Ruiz-Diaz, C. P., Patricio, A. R., Mége, P., Navarro, M., Sabat, A. M., Betancur-R, R. & Papa, R. (2014). Popu-
lation ecology and genetics of the invasive lionfish in Puerto Rico. Aguatic /nvasions, 9(2): 227-237.

Turan, C., Ergiiden, D., Giirlek, M., Yaghoglu, D., Uyan, A. & Uygur, N. (2014). First record of the Indo-Pacific lionfish Prerois miles (Bennett, 1828)
(Osteichthyes: Scorpaenidae) for the Turkish marine waters. Journal of the Black Sea/Mediterranean Environment, 20(2): 158-163.

Turan, C. & Oztiirk, B. (2015). First record of the lionfish Pterois miles (Bennett 1828) from the Aegean Sea. Journal of the Black Sea/Mediterranean
Environment, 20(2): 334-388.

Turan, C., Uygur, N. & igde, M. (2017). Lionfishes Plerois milesand Plerois volitansin the North-eastern Mediterranean Sea: Distribution, Habitation,
Predation and Predators. Natural and Engineering Sciences, 2(1): 35-43.

Turingan, R. & Sloan, T. (2016). Thermal resilience of feeding kinematics may contribute to the spread of invasive fishes in light of climate change.
Biology, 5(4): 46.

-39



Mar Life Sci (2020) 2(1): 28-40 Daghan and Demirhan

Vetrano, S. J., Lebowitz, J. B. & Marcus, S. (2002). Lionfish envenomation. 7/4e Journal of Emergency Medicine, 23(4): 379-382.

Villasefior-Derbez, J. C. & Fitzgerald, S. (2019). Spatial variation in allometric growth of invasive lionfish has management implications. PeerJ, 7:
€6667.

Von Bertalanffy, L. (1957). Quantitative laws in metabolism and growth. 7%e Quarterly Review of Biology, 32(3): 217-231.

Whitfield, P. E., Hare, J. A., David, A. W., Harter, S. L., Munoz, R. C. & Addison, C. M. (2007). Abundance estimates of the Indo-Pacific lionfish Plerois
volitans/miles complex in the Western North Atlantic. Biological Invasions, 9(1): 53-64.

Yaglioglu, D. & Ayas, D. (2016). New occurrence data of four alien fishes (Pisodonophis semicinctus, Prerois miles, Scarus ghobban and Parupeneus
forsskali) from the North Eastern Mediterranean (Yesilovacik Bay, Turkey). Biharean Biologist, 10(2): 150-152.

Yapici, S. (2018). Piscis non grata in the Mediterranean Sea: Pferois miles (Bennett, 1828) Akdeniz'de istenmeyen balik: Plerois miles (Bennett,
1828). Sciences, 35(4): 467-474.

Yilmaz, S. & Demirhan, S. A. (2020). Age, growth, feeding and reproduction of red lionfish Pferois volitans (Linnaeus, 1785) fished from in Iskende-
run Bay. Natural and Engineering Sciences, 5(1): inpress.

Zannaki, K., Corsini-Foka, M., Kampouris, T. E. & Batjakas, I. E. (2019). First results on the diet of the invasive Prerois miles (Actinopterygii: Scorpa-
eniformes: Scorpaenidae) in the Hellenic waters. Acta lchtfiyologica et Piscatoria, 49(3): 311-317.

-40 -



Mar Life Sci (2020) 2(1):41-44 Cengiz

Short

Marine and Life Sciences
E-ISSN: 2687-5802

Journal Homepage: https://dergipark.org.tr/en/pub/marlife

Com

An assessment on maximum size of Salema (Sarpa sal/pa Linnaeus, 1758) in
Northern Aegean coasts of Turkey

Ozgiir Cengiz"

*Corresponding author: ozgurcengiz17@gmail.com Received: 13.02.2020 Accepted:06.04.2020

Affiliations ABSTRACT

The maximum length, weight, and age information of living things in an ecosystem
are necessary for population dynamics and stock assessment studies. In this
connection, A single specimen of Sarpa salpa with 40.1 cm in total length and
850.00 g in total weight was caught off Kabatepe Bight (Gallipoli Peninsula) with
gillnets by the commercial fisherman on 28 December 2018. The proved length
is second maximum size record for Turkish waters.

"Faculty of Fisheries, Van Yiiziinc(i Yil
University, Van, TURKEY

Keywords

Sarpa salpa
Salema

Maximum size
Gallipoli peninsula
Turkey

Turkiye’nin Kuzey Ege Denizi klyllarmdq_ki Sarpa Baligr’nin
(Sarpa salpa Linnaeus, 1758) maksimum boyu Uzerine bir degerlendirme

OZET

Bir ekosistemdeki canlilarin maksimum boy, agirlik ve yas ile ilgili bilgileri
populasyon dinamigi ve stok degerlendirme calismalar icin gereklidir. Bu
baglamda, 28 Aralik 2018 tarihinde 40,1 cm toplam boya ve 850,00 gr agirliga
sahip bir adet sarpa baligi ticari balikgilar tarafindan Kabatepe Limani (Gelibolu
Yarimadasi) agiklarinda uzatma aglari ile yakalanmistir. Kanitlanan bu boy Tiirkiye
sulari igin ikinci maksimum boy kaydidir.

Anahtar Kelimeler
Sarpa salpa

Sarpa

Maksimum boy
Gelibolu yarimadasi
Turkiye

Maksimum boy ve agirlk degerleri, balikcilik
yénetimi acisindan oldukga dnemli parametrelerdir

Giris

Sparidae familyasinin ticari degere sahip bir Uyesi
olan sarpa baliginin (Sarpa saljpa Linnaeus, 1758)
Atlas Okyanusundan Akdeniz uzanan yaygin bir
dagihmi vardir. Genellikle kumlu ve kayalik zemine
sahip 5 ile 70 m. derinlikler arasinda yasamlarini
surddrUrler.  Yetiskinleri herbivor olup deniz
yosunlariyla beslenirler (Froese ve Pauly, 2019).

Cite this article as

(Dul¢i¢ ve Soldo, 2005; Cengiz ve ark., 2019).
Bundan dolayi, biyolojik fonksiyonlar buyiklige
6zgl oldugu igin bir populasyondaki baliklarin
maksimum  blyUkliginin  dogru  dlgimi
biyologlar acisindan olduk¢ca 6nemlidir (Peters,
1983). Ornegin, bir canlinin metabolik hizi viicut
blyUkligu ile ters orantili olmasina ragmen toplam

Cengiz, 0. (2020). An assessment on maximum size of Salema (Sazpa sajpaLinnaeus, 1758) in Northern Aegean coasts of
Turkey. Marine and Life Sciences, 2(1): 41-44. (In Turkish)
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gida tiketimi vicut buyUkligu ile dogru orantihdir.
ilk yumurtadan cikma boyu, ilk lreme boyu
ve yasam suresi baliklarin maksimum boyuyla
dogrudan iliskilidir (Freedman ve Noakes, 2002;
van der Veer ve ark., 2003). Bu bilgilere ilaveten,
maksimum boy ve agirlik ile ilgili degerler, von
Bertalanffy ve Gompertz blylime modelleri gibi
bircok balik¢ilik modeli igin énemli bir bilesendir
(Quinn ve Deriso, 1999). Eldeki bulgular i1siginda
ispatlanan bu boy, Turkiye denizleri icin ikinci
maksimum boy kaydidir.

Materyal ve Yontem

Ornek, 28 Aralik 2018 tarihinde ticari balikcilar
tarafindan Kabatepe Limani (Gelibolu Yarimadasi)
(Sekil 1) aciklarinda uzatma aglari ile yakalanmistir.
Daha sonra Mater ve ark. (2009) gore tanimlanmis
ve bilimsel ismi FishBase’'de (Froese ve Pauly,
2019) kontrol edilmistir. Toplam uzunluk, agiz

26°0'0"E

27°0'0"E

40°0'0"N

EGE
DENiZzi

26°00"E 27°0'0"E

Sekil 2. 40,1 cm toplam boya ve
850,00 gr toplam agirliga
sahip Sarpa baligi.

kapatildiginda balk kafasinin én ucu ile kuyruk
yuzgecinin en uzun isininin u¢ noktasi arasindaki
uzunluk olarak ifade edilir (Anderson ve Gutreuter,
1983). Elde edilen bireyin boyu +1 mm, vicut
agirhgi +0.01 gr hassasiyette dlctimustir.

Marmara Denizi -

e
@zt

Bulgular ve Tartisma

Kabatepe limanindan elde edilen sarpa balgi
40,1 cm toplam boya ve 850,00 gr toplam agiriga
sahiptir (Sekil 2). Tlrkiye denizleri icin sarpa
balginin boy ve agirlik degerlerinin karsilastiriimasi
Tablo 1’de sunulmaktadir.

Herhangi bir ekosistem icindeki bir balk
populasyonu asiri avciliga maruz kalirsa, balk
boylari zaman icerisinde kademeli olarak azalir.
Bundan dolayr, ancak asirt avciiga maruz
kalmayan bireyler bu cesit bir boya ulasabilir. ilave
olarak, balklarin beslenme faaliyetleri ve buna
bagh olarak ortamdaki besin bollugu; sicaklik,
oksijen, tuzluluk, kirlilik gibi parametre degerleri;
predatdrlerin varhdi ve turler arasindaki av-avci
iliskisinin roli bu cesit boya ulasmayi etkileyen
diger bir 6nemli unsurlardir (Helfman ve ark.,
2009; Acarli ve ark., 2018). Bu bilgiler 1siginda bu

I3
£ Sekil 1. Turkiye’nin Kuzey Ege

kiyilari (1: Edremit Korfezi,
2: Bozcaada, 3: Gokgeada,
4: Gelibolu Yarimadasi; 5:
Saros Korfezi) ve Kabatepe
limanu.

40°0'0"N

=
e

J

degerlerin asin avcilik faaliyetlerine ve cevresel
sartlara bagl oldugu sonucu ortaya ¢cikmaktadir.

Sonug¢

ispatlanabilir calismalardan elde edilen sonuglar
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Yazar(lar) Bolge N | L (cm)|W__ (gr)
Karakulak ve ark. (2006) Gokgeada (Kuzey Ege Denizi) 80 31,2 -
Ozaydin ve Tagkavak (2006) | izmir Krfezi 93 27,5 401,16
Acarli ve ark. (2009) Homa Lagiinii 49 17,5 771,57 L o
Tablo 1. Turkiye denizleri
Acarli ve ark. (2014) Homa Lagiinii 67 12,4 18,40 icin Sarpa baliginin
- - boy ve agirik
Giirkan ve ark. (2010) Candarl Korfezi 12 8,2 10,53 degerlerinin
Cengiz (2013) Gelibolu Yarmadasi (Kuzey Ege Denizi) | 99 | 32,0 442,00 karsilastinimasi
Altin ve ark. (2015) Gokgeada (Kuzey Ege Denizi) 37 32,6 260,80
Bayhan ve Kara (2015) izmir Kérfezi 927 42,6 1084,57
Bektas (2017) Gokgeada (Kuzey Ege Denizi) 600 33,1 559,33
Kara ve ark. (2018) Gediz Deltasl 107 12,7 19,80
Bu calisma Gelibolu Yarimadasi (Kuzey Ege Denizi) [ 1 40,1 850,00

balk stoklarinin mevcut durumunu daha net
ortaya koyabilmektedir. Bu durum sirdurdlebilir
balikcilik yénetiminde hedeflerin olusturulmasinda
buylk bir katki saglamaktadir. Bu nedenlerden
dolayi, av baskisinini her gecen gin arttigi ve

béylesi calismalarin her balik tlrl icin ayri ayr
gerceklestiriimesi 6nem tasimaktadir.
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Giris

K vitamin is essential for blood clotting and bone mineralization. It is in the group
of fat-soluble vitamins and is naturally in the form of K1 (phylloquinone) and K2
(Menaquinone) or synthetically as vitamin K3 (menadione). Nowadays, in order
to meet the rapidly increasing nutrient needs, the increase in production of fish
farming has increased the use of synthetic vitamin K3 in animal feed. In this
review, biochemistry of vitamin K and its importance in aquatic organisms are
emphasized.

K vitamini ve sucul canlilara etkisi

OZET

Kanin pihtilasmasinda ve kemik mineralizasyonunda hayati Sneme sahip oldugu
bilinen K vitamini, yagda ¢o6zlinebilen vitaminler grubunda olup, dogal olarak
K1 (fillokinon) ve K2 (Menakinon) veya sentetik olarak K3 vitamini (menadion)
formundadir. GUinimuzde hizla artan besin ihtiyacinin karsilanmasinda balik
yetistiriciligindeki Uretim artisi, hayvan yemlerinde sentetik K3 vitaminin
kullaniimasi yayginlastirmistir. Bu derleme calismasinda K vitaminin biyo-kimyasi
ve sucul canlilardaki énemi vurgulanmistir.

icin elzem olan organik bilesiklerdir (Kaya, 2007).
Vitaminler yapi tasi ya da enerji kaynagdi olarak

Dunya ndfusunun artmasi ile saglikli yasam ile ilgili
yapilan ¢alismalar 6nem kazanmis ve su urunleri
tiketiminin insan beslenmesindeki yeri artmistir.
Bu sebeple balik yetistiriciligi ve avciligi her gecen
gun artmakta ve bu talebin karsilanmasi igin
ozellikle entansif balik yetistiriciligine daha fazla
onem verilmektedir (Gultepe, 1999; Korkut ve ark.,
2002). Vitaminler dogal olarak besinlerde yer alan
ve vlcuttaki metabolik faaliyetlerin gerceklesmesi

Cite this article as
Ugurlu, E., Duysak, 0. & Sereflisan H. (2020). The effect of vitamin K on aquatic animals. Marine and Life Sciences, 2(1): 45-50.

(In Turkish)

kullaniimazlar ve viicuda parenteral ya da sinirim
kanal yoluyla dahil olabilirler.

Tarihsel olarak, K vitamini, kan pihtilasmasindaki
(Olson, 1999) temel rollyle bilinmektedir (Knapen
ve ark., 1993; Luo ve ark., 1997; Boskey ve ark.,
1998; Lee ve ark., 2007). Ayrica, K vitamininin
kemik metabolizmasi ve buyime kontrolli gibi
diger biyolojik islemlerde 6nemli bir rol oynadigi



https://orcid.org/0000-0001-8940-8421
https://orcid.org/0000-0002-7484-3102
https://orcid.org/0000-0003-4712-3844

Mar Life Sci (2020) 2(1):45-50

Ugurlu et al.

Vitamin Gorevleri

Tablo 1. Vitaminler ve

Vitamin A

Baligin biytimesine yardimci olur ve en uygun boya ulas-
masini saglar. Iskelet sistemi i¢in temeldir. 1994).

gorevleri (Mills,

Vitamin B1, B2, B6,
bulunmaktadir.

Sinir sistemi, proteinlerin sindiriimesi ve deri Uzerinde
B12 bulunan mukoza sivinin olusumuna katki gibi faydalari

Vitamin C

Baliklarin hastaliklara karsi direncini arttirr, sindirime ve
baligin blytimesine yardimci olur.

Vitamin D

Kemik gelisiminde dnemli katkisi vardir.

bildiriimistir (Price 1988; Manfioletti ve ark., 1993).

Kvitamini kanda pihtilasan proteinler icin ko-faktor
oldugu, ayrica ATP sentezine katildigi ve mRNA
olusumunun bir parcasi oldugu belirtilmistir.
K vitaminin yapisal olarak elektron tasima
sisteminde yer aldigi ve islevsel kan pihtilastirma
faktorlerini elde etmek icin proteinlerdeki glutamat
kalintilarinin karboksillesmesinde de rol oynadigi
tespit edilmistir. K vitamini, VKD proteinlerinin
post-translasyonel modifikasyonunda rol oynar
ve enzim c-glutamilkarboksilaz (GGCX) icin bir
kofaktor olarak gorev yapar. Kanin pihtilasmasi,
proteinin N-terminal bdliminde birkac y-karboksi
glitamat tortusu icerdigi ve bu tortularin, Ca*?
baglanmasinda rol oynadigi  bilinmektedir.
Vitaminlerin sucul canlilardaki islev ve gorevleri
Tablo 1'de gértlmektedir (Mills, 1994).

K Vitaminin Kimyasi

K vitamini terimi, degisken uzunluk ve doygunluga
sahip bir poli-izoprenil yan zincirine bagh bir
naftokinon halkasindan olusturulan, yagda
¢Ozlnebilir bilesikler sinifini kapsar. K vitamini

Sekil 1. K1, K2 ve K8 vitaminlerinin
kimyasal yapisi (K1 vitamini
(fillokuinon): 2-metil-3
fitil-1,4-naftokinon; K2 vitamini
(menakuinon): 2-metil-3-difarnesil
(prenil) n-1,4- naftokinon; ve K3
vitamini (menadiyon): 2-metil-1,4-
naftokinon) (EI Asmar ve ark.,
2014).

ortak bir 2-metil-1, 4-naftokinononu paylasan,
fakat C3-pozisyonunda yan zincirde farkh olan,
kuyinondan olusan bir bilesik toplulugunu ifade
etmektedir (Lambert ve De Leenher, 1992). K
vitamini suda ¢6zinmez, alkolde az ¢&zlnlr
ve polar olmayan organik ¢dzlculerde kolayca

¢ozllebilmektedir (Koivu-Tikkanen, 2001).

K1 ve K2 vitaminleri olarak adlandirilan en az iKi
dogal K vitamini vardir. Bunlar bir grup bilesik
olup en dénemlileri K1 vitaminin kimyasal yapisi
(fillokinon), 2-metil-3-fitil-1,4-naftokinon ve
K2 vitaminin kimyasal yapisi ise (menakinon),
2-metil-3- difarnesil (prenil) n-1,4-naftokinon’dur.
Yan zincirde farkli sayilarda karbon atomu bulunan
ve vitamin K islevi gdsteren farkli naftokinon
bilesikleri de bulunmaktadir. Ayrica K vitaminin
etki gdstermesi icin yan zincire gerek yoktur.
Sentetik bir bilesik olan ve yan zinciri bulunmayan
K3 vitamini (Menadion) 2-metil-1,4-naftokuinon
ayni sekilde K vitamini etkisi gostermektedir ve
etkisi K1 vitamini kadar gu¢ludur.

Fillokuinon (K1), yan zincirde bir cift fitil grubu
bagina sahip olup bitkilerde, yesil alglerde ve belli
siyano-bakterilerde bulunmaktadir (Collins ve
Jones, 1981; Lefebvre-Legendre ve ark., 2007;
Oostende ve ark., 2008). K1 vitamini, yesil yaprakli
bitkilerden ve bazi sebzelerden elde edilir. K2
vitamini buylk o6lglde etlerden, peynirlerden ve
yumurtalardan elde edilen ve bakteriler tarafindan

o
CHy
GH;
=
o

CHy CHy CHy CHy

K1 Vitamini

CHy
i 4 AR
° CHy CHy CH, CHy
K2 Vitamini
it CHy
sed

K3 Vitamini

sentezlenen bir bilesiktir (Booth ve Suttie, 1998).
K2 vitamini esas olarak mikrobiyal kdkenli olup
mayalanmis  UrUnlerde, hayvansal kaynakli
gidalarda, bir siyanobakteri olan Gloeobacter
violaceus'da, kirmizi alglerde ve diatomlarda
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bulunur (Collins ve Jones, 1981; Booth ve Suttie
1998; Yoshida ve ark., 2003; Mimuro ve ark., 2005;
Ikeda ve ark., 2008). Menakionin (K2), doymamis
yan zincirdeki prenil gruplarinin sayisina (n) gére
adlandirilan, 2 ile 14 arasinda degisen n ile MK-n
olan bir dizi K vitamini formunu icerir (Lambert
ve De Leenher 1992). Hayvan yeminde oncelikle
K vitamini kaynagi olarak sentetik bir provitamin
olan menadiyon (K3 vitamini) kullaniimaktadir
(AminiPour ve ark., 2011).

Sucul Canlilarda igili
Yapilmis Calismalar

K Vitaminiyle

Aslinda baslica goérevi kanin pihtilasmasini
saglamak olan K vitamini yapr bakimindan
elektron tasima sisteminde gorevlidir. Baliklarda
K vitamini eksikliginin belirtileri solungaclarda,
gozlerde ve dokularda hemorojiler ve anemidir.
Ayrica K vitamini eksikliginde kanin pihtilasma
slresi de artmaktadir (Halver, 1972; Hossu ve
ark., 2008). Ayrica eksikliginde 06zellikle deniz
baliklar yetistiriciliginde cok rastlanan iskelet
deformasyonlarina, balk blyime performansinin
dismesine, baliklarda morfolojik degisimlere,
dolayisi ile Uretim maliyetlerinde artisa ve UrGnidn
pazar degerinin azalmasina yol agmaktadir
(Boglione ve ark., 2013a, Boglione ve ark., 2013b).

Baliklarda, K vitaminin iskelet gelisimi Uzerindeki
etkisi calismalarda degerlendirilmis olup, normal
bir iskelet gelisimi icin gerekli oldugu sonucuna
varilmistir (Krossgy ve ark,. 2011). K vitamini

eksikliginin, kemik mineralizasyonu ve kemik
kutlesinde bir azalmaya neden oldugu bildiriimis
ve bu durum, mezgit yavrularinda kemik

deformitesi olaylarinin meydana gelmesinde artisa
neden olmustur (Roy ve Lall, 2007). Mummikhog
(Fundulus heteroclitus) Uzerinde yapilan K vitamini
calismalarinda, larva diyetindeki beslenme
sirasinda K vitaminin eksikligi larvalarin kemik
deformitelerinde artisa neden oldugunu tespit
edilmistir (Udagawa, 2001).

K vitamininin fizyolojik etkisi, c¢esitli balk ve
kabuklularda incelenmistir. Yapilan ¢calismalarda K
vitamini eksikligi anemi ve kan pihtilasma silresinin
uzamasina sebep olmustur (Halver, 1989; NRC,
1993). Menadion (K3 vitamini) sazanlarda molinat
kaynakli aneminin &nlenmesinde oldukca etkili
oldugu bildirilmistir. Eksikliginde yavas buyime,
anemi, hemorajiler, ylizge¢ dokularinda kayiplar,
omurga kemiginde egrilik, zayif kemikler, kisa
kuyruklar ve artan mortalite gibi olumsuzluklara yol
actigr bildirilmistir (Tave-ekijakarn ve ark., 1996;
Udagawa, 2004; Lall ve Lewis-McCrea, 2007).

Larva asamasindaki karides turleri yetistiriciliginde
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(Penaeus japonicus (Kanazawa, 1985), Penaeus
monodon (Shiau ve Liu, 1994a) ve Penaeus
chinensis (Shiau ve Liu, 1994b) K3 vitaminin
gerekli oldugu bildirilmistir. Alabaliklarda yapilan
calismalarda K vitamini ihtiyacinin blylme igin
10 mg/kg kuru agirlik oldugunu ortaya koymustur
(Halver, 1989). K vitaminince disik diyetlerle
beslenen bireylerde artan kan pihtilasma sireleri,
solungaclar, gozler ve vaskiler dokularda anemi
ve kanamalar oldugu bildirilmistir (Poston, 1964;
Kitamura ve ark., 1967; Halver, 1989).

Cyprinus carpio bireyleri ile yapilan bir calismada,
baliklarin larva déneminden blylme asamasina
kadar vitamin gereksinimlerinin giderek arttig,
ancak blylmenin ilk doénemleri ile Ureme
déneminde diger ddénemlere oranla daha fazla
vitamine gerek duyuldugu belirtilmistir (Gouillou-
Coustans, 1998).

Kaushik ve ark. (1998), 1,5 gr/kg menadionin

diyet takviyesi ile genc gokkusagi alabalgi
(Oncorhynchus  mykiss), Chinook  somonu
(Oncorhynchus  tschawytscha) ve  Avrupa

levreklerinde (Dicentrachus labrax) blylUmeyi
surdirmekteki eksiklikleri gidermesinde yeterli
oldugunu bildirmislerdir.

Deniz baliklart kulugkahanelerinde K vitamini
eksikligi durumunda ylksek oranda iskelet
deformiteleri artar, balik blyime performansi ve
larvalarinyasamasikhgiazalir,larvalarinmorfolojileri
bozulur. Bu durum Uretim maliyetlerinde artisa ve
piyasa degerinde azalmaya neden olur (Boglione
ve ark., 2013a; Boglione ve ark., 2013b).

K vitamini eksikligi, Akdeniz bdlgesinde (Dinis
ve ark., 1999; Imsland ve ark., 2003) ylksek
ticari degere sahip denizel yassi balk tdri
olan Senegallerin (Solea senegalensis) iskelet
deformitelerinin ylksek olmasi (Gavaia ve ark.,
2002; Fernandez ve ark., 2009; Fernandez ve
Gisbert, 2010; Fernandez ve Gisbert, 2011) veya
yavru stoklarda Ureme problemlerinin meydana
gelmesi ile Uretimi engellemektedir (Anguis ve
Canavate, 2005).

K vitamini eksikliginin, kemik mineralizasyonu
ve kemik kutlesinde bir azalmaya neden oldugu
tespit edilmis ve bu da Mezgit (Melanogrammus
aeglefinus) yavrularinda kemik deformitelerinde
artisa neden olmustur (Roy ve Lall, 2007).

Som baliklarn (Sal/monidae sp.) ve kanal kedi
balig1 (/ctalurus punctatus) tirinde K3 vitamini
eksikliginde hastalik géruldigu yaptiklari ¢alisma
sonucunda belirlemislerdir (Tacon, 1992; Hossu
ve ark., 2008).
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Sucul Organizmalarda K Vitaminin Onemi sebep olmustur (Waagbg, 2008). Balklarda en
erken Kvitaminiihtiyaci, larvalasamalarda stoklarin

Sucul canllarda K vitamini eksikliginde anemi, hayatta kalmasini saglamak i¢in uygulanmaktadir.

solungaclarda, goézlerde ve vaskular dokularda

hemorojiler ve hatta yarali balklarda &lim ile Sucul canlilarda, beslenme, stres ve yas gibi
sonug¢lanmaktadir. Kanin  pihtilasma  siresi durumlar degisim gostermekte ve hizlh biylime
de artmaktadir. K vitamini, 6zellikle ylksek gbstermeleri icin belirli dizeylerde vitamine ihtiyac
populasyon yogunluguna sahip entansif stoklarda duymaktadirlar. Ticari balik yetistiriciliginde
kullaniimaktadir. K vitamini ile hazirlanan yemler isletme masraflarinin buydk oranini yem giderleri
kisa zaman icerisinde tuketilmeli ve en az vitamin olusturdugu bilinmektedir. Dolayisiyla K vitamini
kaybina yol agilmalidir (Halver, 1972; Hossu ve eksikliklerinin giderilmesi hem yem maliyetinin
ark., 2008). azalmasina buyuk O6lglde katki saglayacaktir.

Ayrica, yetistiriciligi yapilan sucul canlilarin
blylme oranlarinda artisa, daha az &6lim orani
icin 6nemli bir rol oynamaktadir. Dahasi, baliklarin
beslenmesinde K vitamini fiyat bakimindan daha
ekonomik yem iceriklerinin hazirlanabilmesi ve
baliklarin intiya¢c duydugu kadar vitamin eklenmesi
ticari acidan 6nem arz etmektedir.

Sonuc

Sucul canlilar, K vitamini sentezini yapamadiklari
icin bu vitamini disardan almalari gerekmektedir.
Son yillarda yapilan ticari balik yetistiriciligi,
hayvancihk  ve  diyet = kompozisyonundaki
farkhlasmalarin biyime oranlarinin artmasinda ve
daha sonra mikro-besin ihtiyacinda degisikliklere
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Nowadays, intensive studies in the matter of producing regional trademark are
often being conducted either in countries or among cities and different regions of
the countries. Product/Products identified in a particular region have become an
important factor by taking a geographical sign on the advertising of the region.
However, in order for these products to become at the agenda, to be accepted,
and to appear at the geographical signs they should be based on scientific
roots as well as social and cultural ones. Van Fish is an endemic species that
has qualities to survive in the intense alkaline Van Lake. Images obtained the
reproduction migration draws attention of both local and foreign tourists and
Keywords the media as a visual feast. In the process of knowing and being spotlighted of
Van fish as an endemic species, it is well known as “pearl mullet (inci kefali in

Van fish Turkish)” rather than “Van fish”. Although the nomenclature of the fish has been
Pearl mullet generally accepted and approved by the number of people who are not from Van
Cyprinidae community, the nomenclature of pearl mullet does not have a scientific base.
T Van fish was identified in the scientific literature as a species of cyprinus genus

arex in the early 1800s and there have been no debates neither in Turkish nor in any
Darex other language so far. In this study, the necessity to quit the insistence to call
Alburnus tarichi this species, endemic in Van Lake and which is as a scientific fact obviously a

species of Cyprinus, a mullet in unethical way scientifically has been discussed
with reasons; besides, it has been tried to state that at the academic level the
most accurate approach will be to call it Van Fish in foreign literature and Van
Baligi in Turkish literature.

Marka deger olarak “Van Baligi” bilimsel ve kiiltiirel bir sorun “Iinci kefali”

OZET

GuUnumizde gerek Ulkeler gerekse Ulkeler igindeki sehir ya da bdlgeler arasinda
yoresel marka Uretme konusunda yodun calismalar yUritilmektedir. Yoére ile
Ozdeslesmis Urtn/Urtnler cografik isaret alarak yoérenin tanitiminda énemli bir
unsur halini almaktadir. Ancak bu Urlnlerin glindeme gelmesi, kabul gérmesi,
cografi isaretlerde yer almasi icin sosyal ve kultirel oldugu kadar, bilimsel
temellere de dayandiriimasi gerekmektedir. Van baligi, yogun sodali Van Gélinde
yasamini surdurebilecek 6zelliklere sahip, endemik bir ttrdldr. Ureme goégl

; sirasinda meydana gelen goéruntuler yerli ve yabanci turistlerin ve medyanin ilgiyle
AnahtaryKellmeIer takip ettigi bir gorsel sélen olarak dikkat gekmektedir. Ancak bu endemik ttriin
Van baligi ilgi odagi olma siirecinde “Van baligi” yerine “Inci kefali” adlandirimasinin éne
Inci kefali cikarnildigi goriilmektedir. Bilimsel ve kultirel dayanagr olmayan bu adlandirma,
Sazangil Van halki arasinda kullanilan bir isim haline gelmese de, Ulke genelinde kabul

gOrmustir. Van baligi, bilimsel literatlirde farkli bilimsel galismalarla ilk kez bin
Darekh sekizylzlu yillarin baslarinda sazangillerin bir Uyesi olarak tanimlanmistir. Bu
Alburnus tarichi tanimlama konusunda gerek Turkge gerekse yabanci literatlirde gliniimuize kadar

herhangi bir tartisma bulunmamaktadir. Bu calismayla, Van Go6li’nde yasayan
endemik bir ballk olan ve sazangillerin lyesi oldugu bilimsel bir gercek olarak
ortada duran bu ture, bilimsel etikten uzak bir bicimde kefal deme israrindan
vazgecilmesi gerekliligi, gerekgeleriyle ele alinmis; yabanci literatlirde “Van Fish”,
Turkge literatlr ve glincel kullanimda ise “Van baligi” olarak adlandiriimasinin en
dogru yaklasim olacagdi akademik diizeyde ortaya konulmaya calisiimistir.

Cite this article as
Oto, M. M., (2020). A trademark value as a “Van Fish” scientific and cultural problem as a “Pearl mullet”. Marine and Life

Sciences, 2(1): 51-56. (In Turkish)
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GUnUimuizde Ulkeler ve igerisinde bulunan
kentler, cazibe merkezi haline gelmek, blylime
ve kalkinmalarini arttirmak, ekonomik olarak
canlanmak ve rekabette 6ne ¢ikmak i¢in marka
olmaya gittikce daha 6nem vermektedirler. Bu
konudaki en énemli hedeflerinden biri de, yoresel
Ozelliklerin 6n plana ¢ikariimasiyla, marka Uretme
konusunda yol kat etmektir. Bu amacla, yére
ile 6zdeslesmis UrGn/Urlnlerin cografik isaret
almasi da, yerel Urlnlere ayirt edici nitelikler
kazandirmaktadir. Bu farklilastirici  6zelliklere
odaklanma sayesinde yerel Urlinlerin katma degeri
artmakta, drlnlerin  orijinalligi  tescillenmekte,
boylece yerel ekonomiler diger kentlerle rekabet
edebilir konuma getirilebilmektedir (Anonim,
2013; Ozsoy, 2015). Yéresel marka Uretme
konusundaki basari Olcusinde; o6zellikle turizm
ve ticaret baglaminda, yodreye dolayisiyla da
Ulkeye kazandiracagl ekonomik getiri yonuyle artis
meydana gelecektir. En az bu durum kadar énemli
olan diger bir yoni ise kent ya da ulke bazinda
ortak degerler Ureterek toplumun ortak biling
olusturmasina katki saglamasidir.

Van, M.O. 6.000’li yilllardan gunimize kadar
uzanan 8.000 yillik kesintisiz bir sekilde yerlesim
yeri olma 6zelligine yaninda, ytzyillar boyunca, gcok
sayida medeniyete ev sahipligi yapmis bir yerlesim
yeridir. Gegcmisten gelen kiltUrel birikimleri yaninda
cografik 6zelliklerinden de kaynakli olarak Van ili,
yoreye 6zdes marka deger Uretme konusunda
oldukca zengin bir cografyadir.

Dianya’nin ve Ulkemizin en blylk sodall goli olan
Van Goll, dinyaca taninmis endemik bir tir olan
Van kedisi, marka tescili almis olan Van kahvaltisi,
marka ve cografik isaret tescili almis olan Van (otlu)
peyniri, dinya’nin sayili baylk kalelerinden olan
ve UNESCO gegici kultir mirasina dahil edilen
Van Kalesi, cografik isaret tescili almis olan Van
savat gumisi, UNESCO gegcici kiltir mirasina
alinan Akdamar adasi ve Kkilisesi Van’in daha
fazla taninmis marka degerlerinden bazilaridir. Bu
marka degerleri yaninda Hosap kalesi, Baskale
peri bacalar ve travertenleri, Selguklu mezarlklari
gibi tarihi degerlerin yani sira Van cacigi, Ercis
UzUmu-lahanasi-patatesi, Norduz koyunu, Gevas
fasulyesi, Catak ball, Bahgesaray cevizi gibi
daha az taninmis ama taninma slrecinde hizla
mesafe kat eden Van’in yoreye 6zdes diger marka
degerlerdir.

Tarihi, sosyal, kultirel ¢cok sayida 6zelligi ve dogal
guzellikleriyle gerek Ulkemizde gerekse dinyada
gittikce artan bir ilgiyle karsilasmakta olan Vanilinin
yo6reye 6zdes marka degerlerinin ilk siralarinda Van

baligi da bulunmaktadir. Ancak Van balginin bu
taninirlik ve ilgi odagi olmasi stirecinde “Van baligr”
yerine “inci kefali” adlandirmasinin éne cikarilmis
olmasi, bilimsel ve kultlrel bir problem olarak
gb6ze carpmaktadir. Her seyden 6nce taksonomi
olarak ele alindiginda, kefal olmadigi, sazangillerin
bir Uyesi oldugu bircok bilimsel calismayla teyid
edilmesine ragmen yapilan bu yanhs adlandirma,
Van halki arasinda kabul gérmese de, ne yazik ki
farkli kesimlerce genel kabul gérmis ve gérmeye
de devam etmektedir.

Bilimsel olarak inci kefali adlandirmasi
sorunu

Van baldi, bilimsel literatirde ilk kez 1811
yiinda Chalcalburnus tarichi (Pallas) olarak
adlandirimissa da 1814 yilinda Alburnus tarichi
(Guldenstadt) olarak adlandiriimis ve ginimuizde
de bu adlandirma kabul gérmusttr. Her iki
adlandirma da bu baligin sazangillerin bir Uyesi
oldugunu ifade etmektedir. Van Baligi, Cyprinidae
familyasinda oldugu icin, Mugilidae familyasinda
olan kefaller ile hicbir alakasi yoktur (Anonim,
2020d). Bu konuda da bilimsel anlamda bir
tartisma bulunmamaktadir (Freyhof, 2014; Sen
ve ark. 2015; Froese and Pauly 2019, Anonim,
2020d).

Taksonomi;

Takim Cypr|n|formes (Sazansilar)

Familya CKprlmdae (Sazangiller)

Cins alcalburnus/Alburnus (inci
ballklarl)

Tlr :Alburnus tarichi (Gildenstéddt,

1814)

Diger yandan onceki yillarda en 6nemli bilgi
kaynagi olarak kabul edilen cesitli ansiklopedilerde
de sazan ifadesinin kullanildigi (Anonim, 1982)
gorilmektedir. (Sekil 1, Sekil 2). Ancak tim
bu bilgilere ragmen Van balg son yillarda
anlasilamayan bir bicimde “inci kefali” olarak
adlandinimaktadir. inci kefali adlandirmasinin ne
zaman ve kim tarafindan ortaya atildigi tam olarak
bilinmemekle beraber ginimuizde bu konuda
calismalar yapan bazi bilim insanlarinin bu yanlsi
neden israrla sUrdurdiklerinin de ikna edici bir
aciklamasi bulunmamaktadir. Bu durum ise gerek
bilimsel gerekse kultirel anlamda baska ciddi
sorunlara da kaynaklik etmektedir.

ve Kus adlm tasir. Van Golii'nde yilda 50-60. 000
kilo arasinda balik (zellikle sazan) avlanir. Van
Goli'nin dogusundaki Ercek Goli de bayiktir.
Yiizélciimi 98 km?2., deniz diizeyinden yukseltisi
1.803 metredir.

Sekil 1. Resimli Bilgi Ansiklopedisi, 1982, (Sayfa:
2198)
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Bir;ak :rm:sgm icine dokiildiigii Van Go-
li'nde «Sazanw gibi tath su baliklan var-
dir.  Yallik balik avedigy wretimi 30.000
kilovu geger. Dofu sumrlarimizda bir ic
deniz niteliginde  olan  Van Golii'nin,

Sekil 2. Resimli bilgi ansiklopedisi, 1982 (Sayfa:
2200)

Bir balik onlarca farkli ad

Van GOli havzasina ait endemik bir tir olan
Van baligi, Van Goli’nin yani sira Ercek Gol,
Kogkdprli Baraj Golu, Aygrr Golu ve Nazik
Goli’nde de yasam alani bulmustur. Ancak
dinyada tek olan bu balik tdrt, gerek bilimsel
literatirde gerekse glncel ve yerel kullanimda
onlarca farkli isimle adlandiriimaktadir. Bu c¢ok
sinonimli kullanim bir sorun olarak gérinmekle
beraber; asil problem, bilimsel calismalarda goze
carpan isim farkliliklaridir.

Yerel ve ulusal kaynaklarda, Van baligdi, inci kefali,
Van Golu inci kefali bahgi, Van Golu baldi, Ercis
inci kefali baligi, Ercis incisi, Van kefali, Van
kalyozu, Darekh gibi farkh sinonimler kullanilirken
(Sekil 1-9); yabanci dillerdeki literatlirlerde ise Pearl
mullet, Van fish, Van shah kuli, Van bleak, Tarek,
Darex, Tarex, Darach gibi ¢cok sayida adlandirma
g6ze carpmaktadir. Ayrica “kefali” mi ya da “kefall’”
mi olarak vyazilip yazilmayacag tartismasinin
yaninda tarichi’den tiredigi distnulen kelimenin
Ermenilerin kullandigi tarek (Anonim, 2019), tarex,
darek, darekh vb. degisik yazilislarin da tartismaya
girdigi dusunildiginde bu baligin adinin ne
olacagi ile ilgili blyUk bir kaos yasanmaktadir.

Kiiltirel olarak inci kefali adlandirmasi
sorunu

Van baligi adlandirmasini israrla kullanmamaya
calisanlarin bilimsel dayanagi olmayan inci kefali
adlandirmasini dayandirmaya calistiklari sosyolojik
temellerinin  de bilimsellikten uzak oldugu
gorulmektedir. Bunun &rneklerinden biri, “darek”
(tarik, tarek-darekh, tarex, darex vb) adlandirmasini
gerek bilimsel literattire gerekse giincel kullanima
sokma cabasidir. Arapgca ve Latincede de yer
alan ve tuzlanmis balikk anlaminda kullanildigi
belirtilen “tarik” sézcugunin (Cetinkaya ve Elp,
1995) bazi kaynaklarca Ermenice kdkenli oldugu
ifade edilmektedir (Anonim, 2019). Ermenice’de
bu adlandirmanin yayginlik derecesi tartisilabilir
olmakla beraber, Van kultiriinde ne 1915 6ncesi,
ne de sonrasi dénemde gincel hayatta yaygin
olarak tarek ya da buna benzer bir adlandirmanin
olduguna dair bir bilgi bulunmamaktadir.

| —
)

VAN GOLU| INTERNATIONAL
‘hm/

FILM FESTIVALI | FILM FESTIVAL
5. ULUSLARARASI VAN GOLU FiLM FESTIVALI
INCI KEFALI (DAREKH) SINEMA ODULLERI
UZUN METRAJ SINEMA FiLMi ve BELGESEL FILM YARISMASI

ISTE GDUL KATEGORISi VE BASVURU TARIHI

Sekil 3. Film Festivali Afisi (inci Kefali-Darekh)
(Anonim, 2020a)
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Sekil 4. Film Festivali Afiéi -(inci Kefali-Darekh)
(Anonim, 2020b)

So6zIi gorisme yapilan ileri yaslardaki Vanli
bireyler, anne baba ya da dedelerinden dahi
darek, tarek ve buna benzer bir adlandirmayi
duymadiklarini ifade etmisler; gegcmisten bu yana
hep Van baligi ismini kullandiklarini belirtmislerdir.
Ayni sekilde ileri yaslardaki Kurt kokenli Vanli
bireylerle yapilan s6zllU goérismelerde de bu tarz
bir isimlendirmenin kullanimini duymadiklarini ve
Kirtce adlandirmada, ballk i¢in “masi” ve Van
baligiicin ise “masiye Van’e” (Van Baligi) ifadesini
kullandiklarini ifade etmislerdir.

inci  kefali adlandirmasini  savunanlarin ileri
surdiglu sosyolojik dayanaklarindan bir digeri
ise Van ile Van’in bir ilcesi olan Ercis arasinda
mevcut bulunan yoérecilik ¢ekismesidir. Bu
cekismeden hareketle bazi bilim insanlarinin da
énderligini yaptigi “Ercis inci Kefali Festivali” her
yil Ercis ilcemizde dizenlenmekte ve bu balik,
Ercis ilgesinin ydresel bir marka degeriymis gibi
sunulmaya calisiimaktadir. Bu durum Van’da
“Van GOlU inci kefali, “Ercis’te ise “Ercis inci
kefali” adlandirmasi  seklinde, bilimsellikten
ziyade yerellikten beslenen bir terminolojik hatalar
zincirini beraberinde getirmektedir. Ayrica Van
Golt’ne kiyisi bulunan her bir ilge icin (“Ahlat inci
kefali”, Adilcevaz inci kefali”, “Tatvan inci kefali”,
Gevas inci kefali” gibi) dayanaksiz adlandirmalarin
da literatire eklenmesi gibi garip ve akademik
olmayan isimlendirme sorunlari dogurmaktadir.
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Sekil 5. Afis (Van Baligi-inci Kefall) (Mehmet Murat
OTO Fotograf Arsivi, 2020)

5 [ 77)
Inci Kefali

’eru r & Sonst Fostias

Sekil 6. Afis (Ercis inci Kefali) (Anonim, 2020c)

Diger yandan Van balgi goc¢lniin izlenmesinde
ilk istasyonun Ercis ilcesinde bulunan Delicay
Uzerinde kurulmasi nedeniyle bu balgin sanki
sadece Ercis sinirlan iginde Uredigi algisi
yaratiimaya calsilmistir. Oysaki Delicay, lUremek
icin Van baliginin akin ettigi akarsulardan sadece
biridir. Bu baglamda yakin zamanda Muradiye
ilcesinde yapilan baska bir ballk gocl izleme
istasyonu bu tekeli degismistir, bdylece bu
gbcln sadece Ercis’de oldugu algisi biraz olsun
kirlmistir. Van goline dokdlen irili ufakl onlarca
akarsuyun timinde bu gé¢ yasanmaktadir. Hatta
glnimuzde kurumus olan ve Van kent merkezi
yerlesim alanlar icinde kalan, bahar aylarinda
eriyen kar sular ile akmaya baslayan Akkopri
deresinde, Van Goli’nden sehir merkezindeki
Besyol mevkiine kadar yaklasik 11 km boyunca
baliklarin gb¢ ettigi basina yansimistir.

-

Sekil 7. Ercis ligesi nde bulunan ballk heykeli (Ercis
incisi) (Mehmet Murat OTO Fotograf Arsivi)

Sekil 8. Van il’nde bulunan balik heykeli (Van
Goli inci Kefali Baligl) (Mehmet Murat OTO

EE ST V A L

m LAKE VAN FISH FESTIVAL

VAN EXPO FUAR === 28 EYLUL

VE KONGRE MERKEZI  EEE) CUMARTES] 12:00

Q\_..

Van, nlu
Aktivis

Sekil 9. Afis, (Van Goli Baligi) (Anonim 2020e)

Van baligina bilimsel ve kiiltlirel dayanagi olmayan
adlandirmalarin israrla verilmeye calisilmasi, Eric
Hobsbawn’in  “Gelenedin lcad” isimli eserinde
belirttigi gibi “bilingli veya bilingsiz bir sekilde-
kdltdirel hafizayr silmeye ve degistirmeye yodnelik
calismalar” oldugu yoéninde ciddi endiseler
dogurmaktadir.

Sonug

Sonug olarak bu karmasanin ¢éziminde atilacak
ilk adim, sazangillerin Uyesi oldugu bilimsel bir
gercek olarak ortada duran bu tire, bilimsel
etikten uzak bir bicimde kefal deme israrindan
vazgecilmesi olacaktir. Sonraki asamada ise
bilimsel terminolojide adinin ne oldugu vya
da ne olmasi gerektiginin kesin olarak ortaya
konulmasidir. Bu baglamda bilimsel adlandirmada
Alburnus tarichi olarak kabul edilen bu baligin
yabanci literatirdeki adinin da “Van Fish” olarak
kabul edilmesi gerekmektedir. ClnkU Van kedisinin
“Van Cat” olarak kullaniimasi nasil ki bir sorun
yaratmiyorsa; Van Goli’nde yasayan endemik bir
tdr olan bu baligin isimlendiriimesinde de Van Fish
olarak kullaniimasi en dogru yaklasim olacaktir.
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Van baligi adlandirmasi disindaki adlandirmalarin inci kefali adlandirmasini dayatan ve bu iddialara
Van’in yerel bir marka degerini ifade etmedigi sahip cikanlar da bilerek ya da bilmeyerek bu
ortadadir. Turkge literatlir ve giincel kullanimda da temelsiz, bilimsel ve kiltdrel yanhsin icerisinde yer
“Van baligi” olarak adlandirmasi gerekmektedir. almaktadir.

Van adiyla 6zdes bir marka degerin “inci Kefali”
gibi bilimsel ve kultirel dayanagi olmayan kimliksiz
bir ifade ile anilmasinin ne yére ne de Ulkemiz
tanitimina bir getirisi yoktur. Van’in yerel marka
degerlerinin timunde, Van Golu (Van Lake), Van
kedisi (Van cat), Van kahvaltisi (Van breakfast), Van
otlu peyniri (Van herby cheese) seklinde kullanim
varken, Van Golu havzasinin endemik bir tird
olan bu baligin da Van adi ile anilmasinin Van’in
baska bir marka degerleri olarak y6re tanitimi
ve ekonomisine pozitif yonde katki saglayacagi

Van baligi-Van fish olarak adlandirmanin diger
onemli bir yarari ise yukarida deginilen adlandirma
kaosunun bitirilmesinde de tek ¢6zUm olacagidir.
“Inci kefali” ifadesinin gerek giincel kullanimdan,
gerekse bilimsel literatirden zaman iginde
aylklanmasi bilimsel ve kilttrel bir zorunluluktur ve
“Van baligi” ifadesinin tek isim olarak kullaniimasi,
hem isim karmasasini dnleyecek, hem de bilimsel
ve klturel bilgi kirliligini engellemis olacaktir. Ayni
sekilde bu konuda ileride de bilimsel dizeyde
yapilacak calismalarda karisikhgr 6nleyecek,

ortadadir.

bilimsel kalitenin artmasini saglayacaktir. Van
Konu, yoéredeki sosyolojik bakis agisi yonulyle balginin taninmasi slrecinde 6nemli ¢alismalar
degerlendirildiginde de, inci kefali adlandirmasinin yapan bilim insanlarinin, ayni cabayi turln
Van halki nezdinde bir karsiligi bulunmamaktadir. bilimsel olarak dogru adlandirmasi ydninde de
Bunun en bulyidk ispati, uzun vyillardir stiren bu gOstermeleri  gerekmektedir. Bunun yaninda
dayatmaya ragmen, halk arasinda bu balidin Van’in marka deger Uretme miicadelesine kayitsiz
adinin gecmiste ve ginimuizde “Van baligi” olarak kalmayip destek verecek bir tutum sergilemeleri
kullaniimakta oldugudur. “inci kefali” ifadesi halk de kendileri agisindan daha dogru bir yaklasim
arasinda kabul gérmemistir ve gdérmeyecektir. olacaktir.
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