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The Risks of Pathogenic Vibrio spp. Accordance with the Increasing of Global
Warming

Kiiresel Issnmanin Artisina Bagh Olarak Risk Olusturabilecek Patojen Vibrio Tiirleri

Tiirk Denizcilik ve Deniz Bilimleri Dergisi

Cilt: 6 Sayt: 1 (2020) 10-23

Berna KILINC!"

'Ege Universitesi, Su Uriinleri Fakiiltesi, Su Urdnlerg’ Avlama ve Isleme T eknolojisi Boliimii, 35080,
Bornova, Izmir

ABSTRACT

Vibrio spp. is very important group of
microorganisms for fishery products. The
incidence of this pathogenic Vibrio spp. in
seawater environment not only can be caused
infections for swimming people but also can
be given rise to risk for infections by being
contacted with fishery products or consumed
them. For this reason, in this review; many
studies were introduced about the most
important pathogenic Vibrio spp. for people
health, the occurrence of Vibrio spp. in
fresh, commercial, processed and traditional
fishery products and seafoods, Vibrio spp.
diseases occurring by being consumed
contaminated  fishery = products  with
pathogenic Vibrio spp. and being contacted
with these fishery products including
pathogenic Vibrio spp. and the control of

Article Info
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Vibrio spp. in fishery products. As a result of
this review; Because of increasing global
warming, it is necessary to improve the
knowledge of people by obtaining awareness
raising to prevent the risk of pathogenic
Vibrio spp. The monitoring and control
systems of pathogenic Vibrio spp. for fishery
products in the environments, where they are
caught or harvested and floating waters must
be provided. The knowledge of the persons,
working in seafood processing factories,
bazaars, markets and restaurants should be
improved about the risk of pathogenic Vibrio
spp. For consuming safety fishery products,
the monitoring system for pathogenic Vibrio
spp. on fishery products from catching to
consuming should be developed.

Keywords:
Vibrio

Fishery products,
Spp; Global

Pathogen,
warming.
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OZET

Vibrio tiirleri su iiriinleri agisindan énemli bakteriler olup, deniz ortaminda bu tiirlerin
varlig1 insanlarda enfeksiyona neden olabilmesi yani sira patojen olan Vibrio tiirleri
igeren su iiriinleri ile temas veya tiiketim sonucunda da risk olusturabilirler. Bu nedenle
bu derleme calismasinda insan saglig1 acgisindan oldukca 6nemli olan patojen Vibrio
tiirleri hakkinda bilinglendirmenin saglanmasi hedeflenmistir. Bu amagla taze, ticari
olarak satisa sunulan, islenmis su iiriinlerinde ve su iiriinlerinden hazirlanan geleneksel
yemeklerde varligi, Vibrio tiirleri ile kontamine olmus su {irlinlerinin tiikketimi ve temasi
ile ilgili insanlarda goriilen hastaliklar ve su iiriinlerinde Vibrio tiirlerinin kontroliine
yonelik yapilan calismalara deginilmistir. Sonug olarak; Kiiresel 1sinmanin giderek
artmast nedeniyle su iriinleri kaynakli olusabilecek Vibrio enfeksiyonlarinin
onlenmesinde halkin bilinglendirilmesinin saglanmasi i¢in farkindalik ¢alismalarinin
arttirilmas1 gereklidir. Su {irtinlerinin avlandigr veya hasat edildigi ve denize girilen
bolgelerde patojen Vibrio tiirlerine yonelik siirekli izlenme ¢aligmalarinin yapilmasi ve
bu konuda gerekli 6nlemlerin alinmasi saglanmalidir. Su {iriinleri satis, su trlnleri
isleme fabrikalar1 ve su tirlinleri temizleyen, yemege hazir hale getiren pazar, market ve
lokanta gibi yerlerde calisanlarin Vibrio kaynakli olusabilecek risklere karsi bilgi sahibi
olmalarinin saglanmasi gerekmektedir. Giivenli su tiriinleri tiiketimi i¢in patojen Vibrio
tiirlerinin tespitine yonelik su iiriinlerinin avlamadan tiiketime kadar ki tiim agamalarda
takip sistemi gelistirilmelidir

Anahtar Kelimeler: Su iiriinleri, Patojen, Vibrio spp., Kiiresel 1sinma

1.GiRiS Vibrio carchariae, Vibrio mimicus, Vibrio

vulnificus, Vibrio metschnikovii,  Vibrio
Vibrio tiirleri gram negatif, fakiltatif parahaemolyticus, Vibrio cincinnatiensis,
anaerobik, spor olusturmayan, tek polar Vibrio alginolyticus, Vibrio hollisae, Vibrio

flagellaya sahip hareketli, kavisli ¢cubuklardir
(Yaashikaa vd., 2016). Vibrio tiirleri halofilik
bakteriler olup ¢ogunlukla deniz ortaminda,
nehir agizlarinda ve su iriinlerinde
yasamaktadirlar (Jiang vd., 2019). Tathh su
baliklarinda ve yetistiricilik ortaminda da
Vibrio tiirlerinin  varligin1 gdsteren bazi
caligmalar bulunmaktadir (Dong vd., 2016;
Yan vd.,, 2019). Vibrio genusunun %0,08
oraninda sebeke suyundan da izole edildigi
bildirilmistir (Oztiirk, 2019). Vibrio tiitlerinin
en iyi ireyebildigi sicaklik 10°C ile 30°C,
tuzluluk ise %5 ile %30 arasindadir
(Weissfeld, 2014). Vibrio genusunun 100’den
fazla tiri varken, sadece 12’sinin insan
hastaliklar1 ile 1ilgili oldugu bildirilmistir
(Jones, 2017). Bunlar (Vibrio cholerae,
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furnissii, Vibrio damsel, Vibrio fluvialis)
insanlarda patojenik olup, cogunlukla taze ve
az pisirilmis balik ve kabuklu su {iriinlerinin
tilketimi ile gida kaynakli hastaliklara sebep
olmaktadir (Yaashikaa vd., 2016; Xu vd.,
2017). Vibrionaceaea familyasinin sadece
birkag tiirli Vibrio iceren sularla temas veya
su Uriinlerinin tiiketilmesi sonucunda mide
barsak rahatsizliklari, kulak ve yara
enfeksiyonlarina  neden  olabilmektedir
(Huehn vd., 2014). ilk olarak V. cholerae
1854 yilinda kolera hastaliginin etkeni olarak
isimlendirilmistir. V. parahaemolyticus ve V.
vulnificus  tirleri  gelismis  iilkelerde
insanlarda su iirlinleri kaynakli enfeksiyonlar
da siklikla izole edilmektedir (Jones, 2017).
Diinyada V. parahaemolyticus bakteriyal su
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iirlinleri kaynakli hastaliklara sebep olurken,
V. vulnificus 1ise su drlinleri kaynakl
Oliimlerin sebebidir (Strom vd., 2013).
Patojen Vibrio tiirleri bagisiklik sistemi
baskilanmis hastalarda Gliime bile sebep
olabilmektedir (Yan vd., 2019). Insan saghigi
acisindan Onemli patojen Vibrio tiirlerinin
tanimlanmasinda hizli ve etkili metotlarin
kullanilmas1 gereklidir (Cariani vd., 2012).
Vibrio tiirlerinin farkli metotlarla taze ve
islenmis su tirinlerinde varliginin
belirlenmesi {izerine yapilmig (Wong vd.,
1999; Hara-Kudo vd., 2001; Messelhausser
vd., 2010; Espineira vd., 2010; Bonny vd.,
2018) ve patojen Vibrio tiirlerinin bulagma
yollar1 ve olas1 riskleri iizerine yapilmis
(Elhadi vd., 2004; Su ve Liu, 2007; Kocatepe
vd., 2013; Eker vd., 2015; Erol, 2016) ¢esitli
calismalara Ornek olarak verilebilir. Bu
caligmalarin derlenerek farkindalik
yaratilmasinin su iriinleri kaynakli patojen
Vibrio tiirlerine karsi gerekli Onlemlerin
almmast ve bu tiirlerin neden oldugu
hastaliklarin 6nlenmesinde olduk¢a Onemli
olacag1 diisiiniilmektedir. Bu nedenle bu
derleme ¢alismasinda taze, ticari olarak
satisa sunulan, islenmis su liriinlerinde ve su
iriinlerinden hazirlanan geleneksel
yemeklerde patojen Vibrio tiirleri ve bu tiirler
ile kontamine olmus su {irlinlerinin temasi ve
tiketimi sonucunda insanlarda goriilen
enfeksiyonlara deginilerek, su iriinlerinde
Vibrio tirlerinin kontroliine yonelik yapilmig
caligmalara yer verilmistir.

2. SU URUNLERINDE PATOJEN
VIBRIO TURLERI

Vibrio genusuna ait bazi tiirler 6rnegin V.
anguillarum ve V. tapetis sucul omurgali ve

omurgasizlarda patojendir. V. hollisae, V.
damselae, V.alginolyticus, V.harveyi, V.
cholerae, V. fluvialis, V. furnissi, V.
metschnikovii, V.mimicus, V.

parahaemolyticus ve V. vulnificus hem su
driinlerinde hem de insanlarda hastaliga
neden olabilmektedir (Austin, 2010). Su
iriinleri kaynakli patojen Vibrio tiirleri deniz
ortaminda yaygin bir sekilde dagilim
gostermektedir.  Vibrio  genusunun V.
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cholerae, V. parahaemolyticus ve V.
vulnificus tirleri insan saghgini en fazla
tehdit eden tiirler olmasma karsin, V.
alginolyticus, V. mimicus ve V. hollisae
tiirlerinin neden oldugu su iriinleri kaynakli
enfeksiyonlar nadir olarak goriilmektedir
(Cariani vd., 2012). V. furnissii ve V. fluvialis
tirlerinin  insanlarda meydana getirdigi
enfeksiyonlar ¢ogunlukla kontamine olmus
sularin veya su {triinlerinin tiiketimi ile
ilgilidir ~ (Schirmeister vd., 2014). V.
parahaemolyticus tiriiniin insanlarda patojen
oldugu, deniz ortamlarinda yaygin dagilim
gosterdigi ve taze su iriinleri, kabuklu su
iirlinlerinden siklikla izole edildigi Su ve Liu
(2007) tarafindan bildirilmigtir. V.
parahaemolyticus  tiriinlin  son yillarda
karideslerde de patojen olarak ortaya g¢ikan
ve karides endiistrisini ciddi olarak tehdit
eder hale getiren bir bakteri oldugu Santos
vd. (2015) ve istiridyelerde de siklikla
bulundugu Kang vd. (2017) tarafindan
bildirilmistir. V. parahaemolyticus tiirliniin
su iiriinlerinden yemege hazir gidalara ¢apraz
bulasma ile gegerekte kontamine olmasina
neden oldugu belirtilmektedir (Malcolm vd.,
2018). Kolera salgin bir hastalik olup,
hastaliga toksin lireten V.cholerae tiiriiniin
sebep oldugu belirtilerek, V.
parahaemolyticus enfeksiyonlariin sebep
oldugu hafif ve sulu ishale karsin, V.cholerae
tiirliniin agir ishal septomlar ile karakterize
edildigine deginilmistir (Wright ve Harwood,
2013). V.  cholerae tiiriiniin  kolera
hastaliginin etiyolojik ajan1 olup, i¢me
sularina erigimin yetersiz kaldigi ve uygun
olmayan sanitasyon kosullarinda gelistigi
belirtilerek,  diinyada insan  sagligini
etkiledigi, V. cholerae O1 ve Oi39 tiirlerinin
toksijenik olup, epidemik ve pandemik
kolera salginlarina sebep oldugu bildirilmistir
(Mandal ve Mandal, 2014). V. mimicus
tirlinlin ~ gastroenterit rahatsizliklara akut
kolera benzeri veya dizanteri benzeri ishale
neden oldugu belirtilmistir (Tercero-Alburo
vd., 2014). V. vulnificus tiiriiniin diinyanin en
oldiiriicii gida kaynakli patojeni oldugu, ¢cogu
iilkede bu mikroorganizma kaynakli 6liim
oranlarinin %50 veya daha fazla oldugu
bildirilmektedir. Biiyiik ¢ogunlukla kronik
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hastaliklara sahip olan kisilerde bagisiklik
sisteminin baskilanmasinin sonucu olarak
septiseminin gelistigi, bu hastaliklara sahip
olmayan kisilerde 1ise Oldiiriicii yara
enfeksiyonlarinin gelisebildigi bildirilmistir
(Oliver ve Jones, 2015). V. harveyi tiirliniin
stratejik insan patojeni oldugu, nehir agz1 ve
deniz cevrelerinde dogal olarak bulunduguna
deginilerek, bu tiirlin akut septisemi,
gastroenterit  hastaliklar, ciddi nekrotik
yumusak doku enfeksiyonlar1 ve kontamine
olmus su iriinlerinin tiiketimi yoluyla da
Olimlere neden oldugu belirtilmektedir
(Stalin ve Srinivasan, 2016). V. hollisae
tiirtinlin kiciik, kolera olmayan gram negatif
bakteri  oldugu, bu bakterinin  akut
gastroenterit rahatsizliklara neden oldugu
bildirilmektedir. Ayrica bazi hastalarda
karaciger hastaliklarina neden oldugu da
vurgulanmigtir (Shorr vd., 1997). Akuatik
cevrede V. metschnikovii tiriiniin dogal
olarak bulundugu, su iriinlerinden izole
edildigi ve insanlarda hastaliga neden oldugu
belirtilmistir. Cogunlukla ¢ig ve az pismis su
irlinlerinin  tiiketimi  sonucunda hastaliga
neden olabilecegi bildirilmistir (Matte vd.,
2007).

3. TAZE SU URUNLERINDE VIBRIO
TURLERI

Wong vd. (1999) tarafindan Asya
iilkelerinden (Hong Kong, Endonezya,
Tayland ve Vietnam) ithal edilen toplam 686
adet su iriinlerinin V. parahaemolyticus
varligt acisindan incelendigi  c¢alismada
orneklerin 315’inden (%45,9) bu tiiriin izole
edildigi bildirilmistir. Karides, yengeg, deniz
salyangozu, istakoz, kum yengeci, balik ve

kerevit Orneklerinden sirasiyla %758,
%73.,3, %443, %44,1, %32,5, %29,3 ve
%21,1 oranlarinda izole edildigi

belirtilmistir. Baffone vd. (2000) tarafindan
taze su {rlnlerininde Vibrio tiirlerinin
varhiginin arastirildignr ¢alismada Orneklerin
halofilik Vibrio tiirleri ile kontamine oldugu
ve incelenen taze su Triinlerinden V.
alginolyticus (%81,48), V. parahaemolyticus
(%14,8), V. cholerae mnon 01 (%3.,7)
tiirlerinin izole edildigi bildirilmigtir. Jaksic
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vd. (2002) tarafindan yapilan bir ¢aligmada
Vibrio tiirleri agisindan incelenen toplam 117
ornegin 100’1 deniz baligi, 10’u karides ve
7’si  ¢ift kabuklu yumusakca oldugu
belirtilerek, toplam 117 Ornegin 23’iinde
(%19,65) Vibrio tiirlerinin izole edildigi
bildirilmistir. Incelenen &rneklerde en c¢ok
bulunan Vibrio tiirlerinin  (%9,40) V.
parahaemolyticus, (%6.84) V. vulnificus ve
(%3.42%) V. alginolyticus oldugu
belirtilmistir.  Robert-Pillot  vd. (2004)
tarafindan  Fransa’ya ithal edilen ve
Fransa’nin kiy1 alanlarindan toplanan su ve
kabuklu su iiriinlerinin incelendigi ¢aligmada
V. parahaemolyticus  izolatlarinin  bu
orneklerde saptandig1 belirtilerek, Fransa’nin
su iriinlerinde de bu mikroorganizmanin
bulunabilecegi bildirilmistir. Colakoglu vd.
(2006) tarafindan yapilan diger bir caligmada
toplamda 127 kabuklu su iiriinii 6rneginin
97’sini midye kalan 30’unun karides Ornegi
oldugu belirtilmistir. Calismada  %26,7
ornegin V. alginolyticus, %9,4’sinin V.
vulnificus, %0,8’sinin V. parahaemolyticus
ile kontamine oldugu belirtilmistir. Espineira
vd. (2010) tarafindan karides, yengeg, cift
kabuklu yumusak¢a ve balik toplam 63
ornegin alinarak incelendigi c¢alismada 2
midye 0rneginin V. parahaemolyticus varligi
acisindan  pozitif oldugu vurgulanmistir.
Canigral vd. (2010) tarafindan yapilan
caligmada 2 istiridye, 3 deniz suyu ve 2 atik
su orneklerinden V. vulnificus tiirliniin izole
edildigi belirtilmistir. Calismada ¢evre ve

gida Orneklerinde V. vulnificus tiiriiniin
saptanmasimin Ispanya’da insan saghigi
acisindan risk olusturabilecegine

deginilmistir. Zarei vd. (2012) tarafindan
yapilan calismada toplamda 300 karides
orneginin (her mevsim 75 Ornek) analiz
edildigi ve Vibrio tiirlerinin mevsime bagl

olarak incelenen karides Orneklerinde
saptandigr  belirtilmistir. Calismada  kis
mevsiminde incelenen orneklerin

%18,6’sinda, bahar mevsimindeki 6rneklerin
%64’linden, yaz mevsimindeki Orneklerin
%70,6’sindan ve sonbahar mevsimindeki
orneklerin %41,3’linde saptandig1
belirtilmistir. Damir vd. (2013) tarafindan
yapilan bir ¢alismada (72 deniz suyu, 90
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tane solungag¢ ve deri swab Ornegi) ili¢ farkh
levrek tretim c¢iftliginden alinarak Vibrio
varlig1 acisindan incelenmistir. Ilkbahar ve
sonbahar aylarinda incelenen Orneklerde en
yuksek Vibrio varliginin ilkbahar
orneklerinde saptandigi acgiklanmstir. V.
alginolyticus tiiriinlin solungag¢ Orneklerinde
deri  Orneklerinle kiyaslandiginda daha
yiksek oldugu vurgulanmistir. Cantet vd.
(2013) tarafindan yapilan diger bir caligmada
yaz mevsiminde ii¢ korfezden toplanan su,
sediment, midye ve akivades orneklerinde V.
parahaemolyticus saptanmasina karsin, kis
mevsiminde midye disindaki tiim 6rneklerde
oldukca az belirlendigi bildirilmistir. Kis
mevsiminde  incelenen  Orneklerde V.
vulnificus belirlenmemesine karsin,
V.cholerae’nin yaz mevsiminde incelenen su
ve sediment Orneklerinde belirlendigi
belirtilmistir. Calismada bu {i¢ insan patojeni
Vibrio tiirliniin insan saghgi agisindan
potansiyel tehlike olusturacagi sonucuna
varilmistir.  Garrido-Maestu  vd.  (2016)
tarafindan Ispanya’nin giineyinden hasat
edilen midyelerde patojenik Vibrio tiirlerinin
varhiginin  incelendigi  c¢alismada V.
parahaemolyticus pozitif saptanan 6rneklerin
en yiksek Eylil ve FEkim aylarinda
bulundugu belirtilmistir. Stalin ve Srinivasan
(2016) tarafindan Hindistan’in giineydogu
kiyillar1 ve karides yetistiriciligi yapilan
alanlarda V. harveyi varliginin arastiriimasi
iizerine yapilan ¢alismada toplam incelenen
256 ornegin 5’inden V. harveyi izole edildigi
belirtilmistir. Bu o6rneklerin 3’iliniin ¢esitli
karides yetistiriciligi yapilan havuzlardan,
2’sinin ise kiyisal alanlardan incelenen
orneklerde tespit edildigi bildirilmistir.

4. TICARI OLARAK SATISA SUNULAN
VE ISLENMIiS SU URUNLERINDE
VIBRIO TURLERI

Iki balik marketinden karides, midye ve
istiridye  Orneklerinin  alinip  incelendigi
calisgmada 5 karides Orneginin 2’sinden, 5
midye Orneginin 2’sinden V. cholerae
tiiriiniin izole edildigi Saravanan vd. (2007)
tarafindan bildirilerek, karides Orneklerinin
P’inin V. cholerae 0O139 tiri oldugu
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belirtilmistir. Yang vd. (2008) tarafindan
yapilan ¢alismada Cin’in Shanghai sehrinde
bulunan balik ¢iftlikleri, ticari marketler,
restaurantlar ve lokanta mutfaklarindan
toplam 1293 adet su {iriinii toplanarak V.
parahaemolyticus varligt acisindan
incelenmistir. Orneklenen su f{iriinlerinde
toksijenik V.  parahaemolyticus  tiiriiniin
varlig1 bu mikroorganizmanin sadece taze su
iriinlerinde degil, aynt zamanda buzda ve
dondurulmus su driinlerinden de izole
edildigini gostermistir. Bu nedenle diisiik
sicakliklarda korunan su iriinlerinin de
patojenik V.  parahaemolyticus  tiiriiniin
yayilmasinda bir arag olabilecegi
bildirilmistir. Ji vd. (2011), Cin’ de balik
pazarinda satisa sunulan 239 ticari karides
orneginden 140’inda V. vulnificus tlirliniin
izole edildigini bunun da insan sagligini
tehdit edebilecegini bildirmiglerdir. Abd-
Elghany ve Sallam (2013) tarafindan yapilan
bir c¢alismada ise Misir’in  Mansoura
sehrindeki  farkli balik  marketlerinden
toplanan 120 kabuklu su {rini V.
parahaemolyticus varhigi acisindan
incelenmistir. Geleneksel metotla incelenen
40 (%33,3) oOrnegin V. parahaemolyticus
acisindan  pozitif ~ olarak  saptandigi
belirtilmesine karsin, molekiiler PZR metodu
ile sadece 20 (%16,7) kabuklu su {iriiniiniin
V. parahaemolyticus agisindan pozitif olarak
saptandig1  belirtilmistir. Xu wvd. (2014)
tarafindan Cin’in 19 sehrinde ticari
marketlerden toplam 273 karides 6rnegi satin
almarak  Kuvvetle = Muhtemel  Sayim
Yontemiyle V. parahaemolyticus varlhigi
arastirilan calismada 273 karides Orneginin
103’tinde (%37,7) V. parahaemolyticus tespit
edildigi bildirilmistir. Caburlotto vd. (2016)
yaptiklar1 c¢aligmada ticari olarak satigsa
sunulan kabuklu su triinlerinde V. cholerae
ve V. vulnificus saptamamalarina karsin,
incelenen dondurulmus su {iriinlerinin
%8’inde  buzdolabinda  depolanan  su
iiriinlerinin %41’inde toplam 40 ornekte V.
parahaemolyticus tiiriniin  izole edildigi
bildirilmistir. Ahmed vd. (2018) tarafindan
yapilan diger c¢alismada marketlerden 225
tane kabuklu su {riinleri toplanarak
incelenmistir. Bakteriyolojik ve molekiiler
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inceleme sonucunda kabuklu su iriinleri
orneklerinin 2’sinde (%0,9) V. cholerae ve
34’tinde (%15,1) V. parahaemolyticus izole
edildigi bildirilmistir.

5. SU URUNLERINDEN HAZIRLANAN
GELENEKSEL YEMEKLERDE VIBRIO
TURLERI

Weissfeld (2014) tarafindan  sushinin
dilimlenmis taze balik tatlandirilmig sirkeli
piring ile birlikte diger katki maddelerini
icerdigi, sashiminin ise sadece dilimlenmis
taze balik oldugu bildirilmistir. Deniz ve tath
sular insanlarda enfeksiyona neden olan
mikroorganizmalari igerebildigi icin taze ve
az pismis olarak tliketilen su {iriinlerinin
enfeksiyona sebep olabilecegi belirtilmistir.
(Tang vd., 2014) tarafindan Malezya’nin
popiiler kizartilmigs ve haslanmis balik
sosisinde (keropok lekor) Vibrio cholerae O1
ve Vibrio parahaemolyticus canli kalabilirligi
kapali ve ag¢ik iki farkli  kosulda
incelenmistir. Vibrio tiirlerinin 1sisal islemle
kolaylikla 61diigli ancak pisirme sonrasi
bulagmalarin gida zehirlenmesine neden
olabilecegi belirtilmistir. Cho vd. (2016)
tarafindan soya sosunda marine edilmis
yemege hazir yengegte gida kaynakl
patojenlerin  bulunmasiin olusturabilecegi
mikrobiyal tehlikenin belirlenmesi {izerine
yapilan ¢alismada yengec¢ etine bakterilerin
4.1-44 log cfu/g inokiile edilerek soya
sosunda 5°C’depolandigini V.
parahaemolyticus diginda biitiin bakterilerin
yengeg¢ etinde 28 giine kadar canli kaldig,
buna karsin 22° C’de depolandiginda
marinasyonun antimikrobiyal etkisinin V.
parahaemolyticus tiiri agisindan da silipheli
oldugu bildirilmistir. Chung vd. (2019)
tarafindan V. parahaemolyticus tiriiniin
Giliney Kore’de de su iirlinleri kaynakli en
onemli hastaliklardan biri oldugu belirtilerek
geleneksel Kore yemegi olan soya sosunda
marine edilen taze yengecte (ganjang-gejang)
bulundugu bildirilmistir.

6. SU URUNLERiIi iLE TEMAS VE
VIBRIO TURLERiI ILE KONTAMINE
OLMUS SU URUNLERININ TUKETIMI
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SONUCU INSANLARDA GORULEN
HASTALIKLAR

Wu vd. (2019) tarafindan Vibrio tiirlerinin
neden oldugu hastaliklarin her yil su tirtinleri
yoluyla yayilmakta oldugu ve insanlarin
hayatin1 tehdit edebilen problem haline
gelebildigi bildirilmistir. Huang vd. (2018)
tarafindan yapilan bir c¢alismada taze
istiridyelerin tiikketimine bagli olarak V.
parahaemolyticus ile ilgili enfeksiyonlar da
artts  gorildigli  belirtilmistir. Taze
istiridyelerde V. parahaemolyticus
enfeksiyon riskinin V. parahaemolyticus
tirtinlin ~ varlig, kontaminasyon degeri,
tasima ve isleme esnasindaki sicaklik ve siire
gibi  g¢esitli  faktorlerden  etkilendigi
vurgulanmigtir. Weissfeld (2014) tarafindan
V. parahaemolyticus tiriiniin neden oldugu
enfeksiyonlarin ~ gastroenterit  hastaliklar
(%60-%80), bunu yara enfeksiyonlar1 (%34)
ve  septiseminin  (%5)  takip  ettigi
belirtilmistir. Inkiibasyon periyodunun 15 ile
19 saat arasinda oldugu gastroenterit
rahatsizliklara (karin agrisi, mide bulantisi,
kusma, ates ve ishal) neden oldugu
bildirilmistir. Palit ve Nair (2014) tarafindan
Vibrio  enfeksiyonlarinin  suyla  veya
kontamine olmus su iirlinleri ile yayildig
bildirilerek Vibrio enfeksiyonlarina
ekonomik diizeyi diisiik iilkelerde kontamine
olmus sularin neden oldugu, gelismis
iilkelerde ise bu enfeksiyonlarin ¢ogundan
kontamine olmus gidalarin sorumlu oldugu
belirtilmektedir. Fuenzalida vd. (2007)
tarafindan yaz mevsimde V.
parahaemolyticus izole edilen su iirlinlerinin
tiketimi  sonucunda ishal salginlarinin
gorildiigii  bildirilmistir. Wu vd. (2014)
tarafindan V. parahaemolyticus salginlarinin
cogunun Nisan ve Ekim aylarn arasinda
meydana geldigi belirtilmistir. Bu ¢alismada
ayrica V. parahaemolyticus tiirliniin neden
oldugu salginlarin %39 restaurantlarda, %30
kafeteryalarda, %15 6zel konutlarda tiiketim
sonucu  meydana  geldigi  belirtilerek
salginlarin ¢ogunlukla capraz bulagma (%50)
sonucu ortaya ¢iktig1 bildirilmistir. D’Sauzo
vd. (2018) tarafindan V.vulnificus tiiriiniin
gram negatif, firsat¢i insan patojeni 6zellikle
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bagisiklik sistemi baskilanan kisilerde hayati
tehdit eden septisemi, yara enfeksiyonlarina
ve gastroenterit hastaliklara ~ neden
olabilecegi belirtilmistir. Karunasagar (2014)
tarafindan yapilan bir ¢calismada V. vulnificus
tirliniin su {Uriinleri kaynakli onemli bir
patojen mikroorganizma oldugu, ilk olarak
septisemiye neden olarak daha sonra bu
mikroorganizma ile enfekte olmus kisilerde
cogunlukla olime bile neden olabildigi
bildirilmistir. Ayrica bu mikroorganizmanin
yaygin bir sekilde 1lik sahil sular1 ve nehir

agizlarinda dagilim gosterdigi
vurgulanmistir. Karunasagar (2014)
tarafindan V. vulnificus tiriinlin neden

oldugu enfeksiyonun insanlarda bagisiklik
sisteminin baskilanmasi nedeniyle c¢esitli
septomlarin  gelisimine veya karaciger
hastaligina neden oldugu bildirilmistir. Yu
vd. (2017) tarafindan yaz ve sonbahar
mevsimlerinde bazi1 hastalarda akut sepsis,
ates, cilt alti enfeksiyonu, kanamali cilt
lezyonu goriilmesinin  sebebinin  biiylik
olasilikla V. vulnificus  enfeksiyonun
gostergesi oldugu belirtilmistir. Shaw vd.
(2015) tarafindan V. parahaemolyticus ve V.
vulnificus igeren sularda yiizen ve calisan
kisilerin derilerinin bu mikroorganizmalara
maruz kalacagi i¢in enfeksiyon riskinin
yiikselmesine neden olabilecegi bildirilmistir.
Jung vd. (2005) tarafindan yapilan bir
calismada V. vulnificus tliriiniin seker hastasi
olan iki kiside yara enfeksiyonlarina neden
oldugu bildirilmistir. Su tirlinleri ve deniz
suyuyla muamele olmus insanlarda gozlerde
travmaya (kanlanma, kizariklik, sisme, agr
vS.) neden olan V. vulnificus
enfeksiyonlarinin olduk¢a nadir goriildigi
belirtilmektedir. Taze su iiriiniiniin yenmesi
sonucunda gbézde agri ve bulanik gérme ile
ortaya cikan V. vulnificus tiirlinlin neden
oldugu goz travmasi rapor edilmistir. Wong
vd. (2005) tarafindan V.  vulnificus
enfeksiyonlart ile ilgili olarak insanlarda su
irlinleri kaynakli oliimlerde goriilmektedir.
Su irliniiniin islenmesi sonrasinda V.
vulnificus bulagmasi nedeniyle hastada karin
zar1 iltthab1  gelisiminin ~ saptandigi
bildirilmistir. Bu mikroorganizmanin hayati
tehdit eden septisemiye ve ciddi yara
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enfeksiyonunun gelisimine neden oldugu
belirtilmistir. Plana vd. (2016) tarafindan
hasta olan kisilerde ¢ig veya az islem gormiis
su tiriinlerinin tilkketiminin bakteri
icerebilmesi nedeniyle risk olusturabilecegi
belirtilmistir. Oksiiz ve Girler (2012)
tarafindan V. alginolyticus tliriiniin sepsise
neden oldugu bildirilmistir. Tsai vd. (2011)
tarafindan V. fluvialis tiriiniin sebep oldugu
insan enfeksiyonlarinin nadir oldugu ve
hastaligin en 6nemli klinik belirtisinin ishal
ile akut gastroenterit rahatsizliklar oldugu
bildirilmistir. V. fluvialis tlriiniin sebep
oldugu bagirsak enfeksiyonlart disinda diger
enfeksiyonlar kanda bakteri bulunmasi,
hemorojik deri altt dokunun ve beynin
iltihaplanmalaridir. Bu ¢alismanin V. fluvialis
tiirtiniin karin zar iltihabi ile akut apendisit
hastaligina sebep oldugunu belirten ilk
calisma oldugu vurgulanmistir. Hong vd.
(2012) tarafindan yapilan bir c¢alismada
Vibrio enfeksiyonunun neden oldugu siddetli
gangren yapan bakteriyel enfeksiyon ve
sepsisinde ¢ok nadir gorildigl fakat
tehlikeli oldugu, 6lim oraninin %50-%100
oldugu bildirilmistir. Lin vd. (2016)
tarafindan V. vulnificus tiriinlin neden
oldugu gangren yapan bakteriyel
enfeksiyonun  ¢ocuklarda da  nadiren
gorildiigi belirtilen c¢alismada 12 yasinda
bagisiklik  sistemi  baskilanmis  erkek
cocugunda V. vulnificus kaynakli gangren
yapan  bakteriyel = hastalik  saptandigi
aciklanmistir.  Chang-Chien vd. (2007)
tarafindan balik yiizgeclerinin ele batmasiyla
verdigi hasarin 6nemli oldugu ve siklikla
goriildiigi  bildirilmistir. Vibrio tiirlerinin
cabucak yumusak doku enfeksiyonu ve
septisemiye sebep olarak hastalia neden
oldugunun bilindigi ve yilizge¢ hasarinin
ardindan Vibrio enfeksiyonunun nadir oldugu

fakat duyarl kisilerde yikici
komplikasyonlarla sonuglanabildigi
belirtilmistir.  Yiizge¢ hasarindan sonra

bakteriyal Vibrio enfeksiyonlarinin gangrene
neden olan yumusak doku enfeksiyonlari
meydana getirebildigi bildirilmistir. Shorr vd.
(1997) tarafindan V. hollisae ile kontamine
olmus kabuklu su {iriiniinii ¢ig olarak tiiketen
60 yasindaki erkek hastada yaklagik 2 giin
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sonra akut ishal gelisiminin oldugu ve kan
basincinin diigmesi ile ilgili semptomlarin
goriildiigi bildirilmistir. Morris vd. (1982)
tarafindan V. hollisae ve V. damsela
tirlerinin  yara enfeksiyonundan izole
edildigini ve hastalarin ¢ig olarak su
iirtinlerini tiikettikleri belirtilmistir.

7. VIBRIO TURLERININ KONTROLU

Su iiriinlerinde Vibrio tiirlerinin oldukca
onemli oldugu ve bu iiriinlerin rutin olarak
patojenik Vibrio tiirleri agisindan incelenmesi
tavsiye edilmektedir (Baffone vd. 2000). Su
iiriinlerinin giivenligi i¢in Vibrio tiirlerinin
siklikla  izlenmesinin  ve  antibiyotik,
molekiiler ~ve  biyofilm  &zelliklerinin
belirlenmesinin  oldukg¢a gerekli oldugu
Ahmed vd. (2018) tarafindan
vurgulanmaktadir. Vibrio tiirlerinin
tanimlanmasinin  immiinolojik ve genetik
temelli metotlarla yapildig1 Palit ve Nair
(2014) tarafindan belirtilmektedir. PZR
metodunun V. alginolyticus, V.
parahaemolyticus, V. vulnificus ve V.
cholerae tiirlerinin belirlenmesinde
kullanilabilecegi ve bu metodun patojen
Vibrio tiirlerinin gida ve cevre Orneklerinin
biliylik 6lcekli incelemelerine de olanak
verdigi bildirilmistir (Wei vd., 2014). Vibrio
tirlerinin  deniz suyunda canli kaldig1
vurgulanan ¢alismada su kaynakhi V.
cholerae salginlarinin 6nlenmesi i¢in atik su

islemleri, su kaynaklarinin  kalitesinin
korunmasi, su  kaynaklarmin  etkili
islenmesini  igeren  uygun  sanitasyon
uygulamalarinin gerekli olduguna

deginilmistir (Percival ve Williams, 2014).
Vibrio tiirleri insanlarda hastaliklara ve
salginlara neden oldugu, V.
parahaemolyticus  tlirliniin  neden oldugu
gastroenterit hastalik salginlarinin 6nlenmesi
ve kontrolii i¢in gida c¢alisanlart ve
tilketicilere ozellikle 1lik ve sicak aylarda
pisirilmemis su iriinleri ile yemege hazir
haldeki su {iriinlerinin ¢apraz bulasmasindan
kaginilmas1 konusunda egitim verilmesinin
gerektigine deginilmistir (Wu vd., 2014).
Ayrica su drilinleriyle temas sonucu
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olusabilecek Vibrio enfeksiyonlarmma karsi
balig1 islerken koruyucu eldiven takilmasini
iceren saglik egitiminin verilmesinin gerekli
oldugu bildirilmistir (Chang-Chien vd.,
2007). Huang vd. (2018) tarafindan yapilan
bir arastirmada istiridyelerin islenmesi ve

tasinmas1 esnasinda sicakligin  12°C’nin
alinda  tutulmasinin  saglanmasi, V.
parahaemolyticus enfeksiyonlarinin

goriinimiinii 6nemli sekilde azaltabilecegi
belirtilmistir. Ortiz-Jimenez (2018)
tarafindan  istiridye  tliketiminde V.
parahaemolyticus hastalik  riskinin  hizh
sogutma islemiyle %37 azalacagt buna
karsin, depurasyon  islemiyle %94,
dondurma, 1sisal islem ve termal sokla
neredeyse %100 azalacagi belirtilmistir. Su
ve Liu (2007) tarafindan V.
parahaemolyticus ~ tlriiniin ~ kontroliinde
depurasyon, termal islemler, yiiksek
hidrostatik basing ve radyasyon
uygulamalarinin etkili oldugu
bildirilmektedir.  Ibrahim  vd.  (2018)
tarafindan yapilan calismada V. alginolyticus
taze balon baliklarindan izole edilmesine
karsin, balik filetolar1 4 ve 7 kGy Co60
radyasyona maruz birakildiginda radyasyon
islemi uygulanan 6rneklerde V. alginolyticus
tiirtintin belirlenmedigi belirtilmistir. Park vd.
(2018) tarafindan yapilan diger bir calismada
5 log diizeyinde V. vulnificus popiilasyonunu
60 veya 80 ppm sodyum hipoklorit ve 0.9—
1.1 kGy gamma radyasyon birlikte uygulama
kabuklu su iiriinlerinin hasat sonrasi ve
dagitim asamalarinda mikrobiyal giivenligin
saglanmast icin kullanilabilecegi
bildirilmistir. Shen vd. (2019) tarafindan
yapillan  calismada  istiridyelerde V.
parahaemolyticus etkinliginin  depurasyon
islemi ile azaltilacagi, 12.5°C’de (2:1)
oraninda su istiridye oraninin 2 giinde >3.00
log V. parahaemolyticus’un azalmasini
sagladig1 ve artan depurasyon isleminin 5
giinden sonra mikroorganizmanin
eliminasyonunda etkili oldugu bildirilmistir.
Wu vd. (2016) tarafindan yapilan bir
calismada bitki ekstraktlarinin da Vibrio
tirlerinin  inhibisyonunda etkili olduguna
deginilmistir. Nar kabugu (Punica granatum
L)) ve ¢in safrast (Galla chinensis)
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ekstraktlarinin pisirilmis karides ve taze ton
baliklarinda V. parahaemolyticus tiiriiniin
gelisimini 6nemli bir sekilde inhibe ettigi
bildirilmistir. Su triinleri isleme fabrikasinda
V.  parahaemolyticus  tiirliniin  ortadan
kaldirilmasinda  kitosan  ve  klorinin
Chaiyakosa vd. (2007) tarafindan
karsilagtirma yapildigr calismada kitosan
uygulamas1 V. parahaemolyticus tiirliniin
%90’dan daha fazla azalmasini saglarken,
klorinin bu mikroorganizmay1 su f{iriinleri
isleme fabrikasinda tamamen elimine ettigi
belirtilmistir.

Vibriosis risklerinin su {iriinlerinin daha kisa
siireli depolama ve daha hizli sogutulmasinin
saglanmasi 1ile azaltilabilecegi Jones vd.
(2017) tarafindan Onerilmektedir. Bunun
yanisira Vibrio tiirlerinin kontrol planlarinin
degerlendirilmesi i¢in yetkili mercilerden
bilgi alinmasinin saglanabilecegi
bildirilmistir. Karunasagar (2014) tarafindan
V. vulnificus tirinin  13°C’nin  altinda
ireyemedigi bu nedenle su iiriinlerinin
hasatinin birkag¢ saati igerisinde bu derecenin
altina  digstiriilerek  sogutma  isleminin
uygulanmasinin bakteri gelisiminin
kontroliinde 6nemli oldugu vurgulanmistir.
Ayrica bu mikroorganizmanin 1siya karsi
duyarli olmast  nedeniyle enfeksiyon
risklerini azaltmada su {riinlerine hasat
sonras1t uygulanacak islem metotlarinin da
olduk¢a 6nemli olduguna deginilmistir. Chen
vd. (2017) tarafindan Vibrio kaynakh
enfeksiyonlarin ve Oliimlerin engellenmesi
icin; capraz bulasmanin  6nlenmesinin,
yetersiz pisirme isleminin ve sicakligin
yukseldigi mevsimlerde uygun olmayan
depolama kosullarinin, {iretimden tiikketim
asamasina kadar gida giivenligi i¢in
uygulanmasi gereken yonetmeligin,
saglanmas1 gerektigi belirtilmistir Ayrica
gidalarda mikrobiyal gida gilivenliginin
saglanmasinda, giivenli depolama
parametreleri i¢in tahmini modellerinde yarar
saglayabilecegi bildirilmektedir (Chun wvd.,
2019). V. cholerae tiiriniin denizlerde su
andaki ve gelecekteki iklim degisikliklerine
gore varligimin tespiti ile ilgili olarak kiiresel
haritanin ¢ikarilmasi i¢in ekolojik modelin
kullanildig1 calismada V.cholerae tiiriiniin
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uygun cevresel kosullarda varliginin artis
gosterecegi alanlarin tespiti gozlemlenmistir.
Bu calismanin kolera hastaliginin kontrolii,
hastaligin =~ onlenmesi ve erken uyari
sistemleri i¢in 6nemli oldugu vurgulanmistir
(Escobar vd., 2015). Su iiriinlerinde ve
sularda Vibrio tiirlerinin izlenmesi ic¢in bazi
biyo sensorlerinde kuruldugu belirtilmistir
(Wu vd., 2019). Son yillarda yasanan iklim
degisikliklerinde V. parahaemolyticus ve V.
vulnificus tirlerinin neden oldugu o6zellikle
cift kabuklu su idrilinlerinin ¢ig olarak
tikketimi kaynakli hastaliklarin yiikselmesine
neden oldugu bu nedenle endiistriyel
uygulamalarda ve diizenleyici politikalarda
diizenlemelerin yapilmasinin gerekli oldugu
bildirilmistir (Martinez-Urtaza vd., 2010).
Genomik, proteomik, metabolomik ve sistem
biyolojisi gibi yeni tekniklerin biyolojik
verilerin derinlemesine yorumlanmasina yeni
ufuklar agacagi ve su iiriinlerinin raf dmrii ve
giivenligini  tahmin  eden  modellerin
gelisimini  saglayabilecegi belirtilmektedir.
Klasik ve molekiiler cihazlarin birlikte
kullanimini saglayan yeni metotlarin; gelisim
icin biiyiikk bir potansiyel olusturmasi yam
sira degerli laktik asit bakteri
fonksiyonlarimin dizayninin gelisimine izin
vermesi agisindan hem geleneksel hem de
yenilikgi su tiriinleri i¢in daha gilivenli oldugu
belirtilmektedir (Ghanbari vd., 2013).

8. TARTISMA VE SONUC

Sonu¢ olarak; Kiiresel 1sinmanin giderek

artmast nedeniyle su iriinleri kaynakl
olusabilecek Vibrio enfeksiyonlarinin
onlenmesinde halkin bilinglendirilmesinin

saglanmast i¢in farkindalik caligmalarinin
arttirtlmas1 ~ gereklidir.  Su  {riinlerinin
avlandigr veya hasat edildigi ve denize
girilen bolgelerde patojen Vibrio tiirlerine
yonelik  stlirekli  izlenme ¢alismalarinin
yapilmasi ve bu konuda gerekli dnlemlerin
alimmasi saglanmalidir. Su triinleri satis, su
iiriinleri isleme fabrikalari ve su iriinleri
temizleyen, yemege hazir hale getiren pazar,
market ve lokanta gibi yerlerde ¢alisanlarin
Vibrio kaynakli olusabilecek risklere karsi
bilgi  sahibi  olmalarmin  saglanmasi
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gerekmektedir. Giivenli su iriinleri tiiketimi
icin patojen Vibrio tiirlerinin tespitine
yonelik su iirlinlerinin avlamadan tiiketime

kadar ki tiim asamalarda takip sistemi
gelistirilmelidir.
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(2). All models are applied to the same case
study: Dogger aquifer, which covers an area
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France. Models are tested on 100 random
data subset of 20 data among 113, the
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OZET

Bu c¢alismada, karstik bir akiferdeki hidrolik yiik dagilimi, Bulanik mantikli yapay sinir
aglar1 (ANFIS) ve Ampirik Bayes Kriging (EBK) yontemleri ile degerlendirilmistir.
ANFIS, 6nceden elde edilmis kartezyen koordinatlar1 (XY) ve ylikseklik datasini (Z) giris
verisi olarak kullanir. EBK, giris datalarindan bir¢ok semi-variogram modelini tahmin
ederek ortaya cikan hatayr hesaba katar ve enterpolasyonda kullamir. iki ydntem
sonucunda ¢ikan modeller ayni1 ¢alisma alanindaki hidrolik yiik dagilimini incelemede
kullanilmistir: Dogger akiferi, Fransa’nin Poitiers sehrinin giineydogusunda yer alir ve
445 km? genisliginde bir alan1 kaplamaktadir. Toplam 113 hidrolik yiik verisinin i¢inden
20 verinin 100 adet rastgele veri alt kiimesinde test edilerek modeller elde edilmistir.
Geriye kalan veriler ise modelleri egitmek ve dogrulamak i¢in kullanilmistir. ANFISxyz
ve EBK daha sonra galigma alanini kaplayan 100 m? biiyiikliigiinde alana sahip hiicrelere
ayrilarak her hiicredeki hidrolik yiikii enterpole etmek i¢in kullanilmistir. Hem EBK hem
de ANFIS enterpolasyonlari, ortalama RMSE = 5.2 m ve R? = 0.80 degerleri ile benzer
enterpolasyon sonuclari gostermistir. Bu iki yaklasimi birlestirmek hidrolik yiik
dagilimin1 daha dogru enterpole etmek i¢in gelismis bir secenek olabilir.

Anahtar sozciikler: ANFIS, Ampirik Bayes Kriging, Hidrolik yiik, Dogger, Karst,
Fransa.

1. INTRODUCTION

Earth scientists (hydrologists, geologists,
biogeochemists...) are interested in
understanding the behavior of hydro
systems (Kurtulus ef al., 2011; Flipo et al.,
2012). Experiments and observations were
done first in the field at determined
locations.  These  observations  and
measurements were distributed as timewise
and spatially using modelling techniques
that are based on several approaches (Amini
et al., 2010; Yeganeh et al., 2017). As part
of the hydro system, aquifer systems play a
decisive role in its behavior and act as a
reservoir.

The state of an aquifer unit is characterized
by its piezometric head or hydraulic head.
The head is measured as the water level in
piezometers. The mapping of these punctual
data is useful for many environmental
applications, such as water resources
management. Estimates of the hydraulic
head distribution are frequently used to
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determine the capture zone of pumping
wells.  Hydraulic head maps are also
important tools for earth dam monitoring
Rivest et al., 2008). They are also used to
initialize distributed models, which are
nowadays critical tools for managing water
resources at the basin scale (Perkins and
Sophocleous, 1999; Flipo et al., 2007; Flipo
et al., 2012; Flipo et al., 2014). As reported
in (Flipo et al., 2012) many inverse
methodologies in  hydrogeology use
hydraulic head map as a pre-requisite (24
publications among 45). The mapping of
hydraulic heads requires synchronous
measurements; usually, achieved with
synchronous snapshot campaigns.
Synchronous snapshot campaigns are
feasible for relatively small aquifer units
(~100 km?), such as the Orgeval basin
(Kurtulus et al., 2011, Kurtulus and Flipo,
2012, Mouhri et al., 2013). The larger the
aquifer unit, the longer the measurement
campaigns, which can last years for regional
aquifer systems (>100000 km?) (Toth,
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2002) and therefore introduce uncertainties
in the final mapping.

Understanding the temporal and spatial
variations of the depth to groundwater is a
prerequisite to achieve sustainable water use
in a basin. Point measurements of water
table levels are available, but what is needed
are groundwater surfaces based on these
measurements. Robust interpolation
methods are needed to interpolate hydraulic
head point measurements. Many have been
discussed in the literature (Kurtulus et al.,
2011).

On the one hand, a technique often used in
earth  sciences and especially in
hydrogeology is kriging (Cressie, 1990;
Rouhani and Myers, 1990; Weber and
Englung, 1994; Zimmerman et al., 1999;
Brochu and Marcotte, 2003; Theodossiou
and Latinopoulos, 2006; Lyon et al., 2006;
Ahmadi and Sedghamiz, 2007; Abedini et
al., 2008; Renard and Jeannée, 2008;
Ta’any et al., 2009; Buchanan and
Triantafilis, 2009; Pardo-Igizquiza et al.,
2009; Sun et al., 2009; Plouffe et al., 2015).
Few authors compared the efficiency of
different interpolation techniques with
kriging, co-kriging, kriging with external
drift (Hoeksema et al., 1989; Boezio et al.,
2006; Pardo-Igizquiza and Chica-Olmo,
2007; Ahmadi and Sedghamiz, 2008;
Bargaoui and Chebbi, 2008). Kriging using
DEM information as an external drift seems
the most efficient methodology for
unconfined aquifer units (Desbarats et al.,
2002; Rivest et al., 2008), which is in
agreement with the high correlation
between hydraulic head and soil surface in
such systems (Toth, 1962). Empirical
Bayesian Kriging (EBK) has been
introduced in the literature for a few years
(Pilz and Spock, 2007; Pilz et al., 2012).
EBK automates the selection procedure of
valid Kriging models. It uses several
semivariogram models rather than a single
semivariogram. Finzgar et al. (2014)
performed a recent study about the spatial
distribution of metal contamination using
EBK.

On the other hand, hydrologists have started
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to incorporate fuzzy logic and artificial
neural network (ANN) concepts to their
methodologies with various identified
papers (Maier et al., 2010; Sivapragasam et
al., 2014; Kant et al., 2013; Rezaeianzadeh
etal.,2014) especially for rainfall-discharge
transformation at the catchment scale
(Alvisi and Franchini, 2011; Johannet ef al.,
2007; Kurtulus and Razack, 2007; Lallahem
and Mania, 2003; Minns and Hall, 2004). It
was noticed that ANFIS (Takagi and
Sugeno, 1985; Jang, 1993; Jang, 1995; Jang,
1996; Celikyilmaz and Turksen, 2009;
Wang et al., 2009; Sagir and Kurtulus,
2017) exhibits better simulation
performances than classical artificial neural
networks (Nayak et al., 2004; El-Shafie et
al.,2007; Firat, 2008; Pai et al., 2009; Maier
et al., 2010). Moreover, ANFIS was already
used to interpolate hydraulic head
distribution successfully (Lin and Chen,
2004; Kholghi and Hosseini, 2009; Flipo
and Kurtulus, 2011; Kurtulus et al., 2011;
Kurtulus and Flipo, 2012; Tapoglou et al.,
2014).

The goal of this work is to compare the until
now best hydraulic head distribution
interpolation methods, represented by
Empirical Bayesian Kriging (EBK) using
two input variables with cartesian
coordinates (X,Y) and adaptive neuro fuzzy
based inference system (ANFIS) using three
input variables: cartesian coordinates
associated with DEM (X,Y,Z).

In this paper, the watershed of study and the
available dataset are presented. Then
presented two different models are tested:
ANFIS and EBK. The ANFIS models are
built with three inputs for different types of
membership function that are reduced and
centered variables. The two input model
considers just cartesian coordinates for
EBK. The three input model uses cartesian
coordinates and the elevation of the ground
(ANFISxyz). EBK is considered to belong
to the two input models, whereas ANFIS
belongs to the three input models.

All models are then applied on the same
case study: an agricultural basin of the
Dogger aquifer covers an area of 445 km?
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located south east of Poitiers in France.
Models are tested on a subset of 20 data
among 113, the remaining is used to train
and validate the four different membership
function. All models are then used to
interpolate the hydraulic head distribution
on a 100 m square - grid covering the area
of study. Finally, the two best models are
retained and the resulting hydraulic heads
are compared.

2. MATERIALS AND METHOD

2.1. Experimental Site and Data

The Dogger karstic basin covers an area of
445 km? (see Figure 1) and is located 295
km south east from Paris. The average
annual air temperature is 11.5 °C. The
annual mean rainfall is 687 mm. The
hydrological behavior of the Dogger karstic
basin is influenced by the unconfined
aquifer system, which is composed of one
main Mesozoic geological formation: the
middle Jurassic — Dogger aged, Callovien
limestone, Bathonien white limestone
gravel with flint and Bajocien limestone
gravel with flint punctuated, crinoidal
bioclastic limestone, oolitic and oncolites
and dolomitic limestone (see Figure 1) (Le
Gal La Salle et al., 1996; Riva et al., 2009).
The Bajocian (103-46 m) consists of
bioclastic limestone, which has a fine
texture in their basal part (103-91 m) and a
granular one (ooids, oncolites, pellets) in the
rest of the unit. The granular limestone is
interbedded with cherty layers in the upper
Bajocian (58-46 m) (Audouin ef al., 2008).

The basin is relatively flat with increasing
slopes near to the valley at the river mouth
(80 % of the territory spans between 56 and
149 m above mean sea level). This work
focuses on hydraulic head distribution in the
eastern to the western part of the basin
covering the zone between “Le Clain” and
“La Vienne” rivers in the North Aquitaine
Watershed (see Figure 1).

Hydraulic heads were measured in 68 wells
and 45 other hydraulic head points on the
river (see Figure 1). Totally, the overall
dataset is composed of 113 hydraulic heads.
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The goal is to determine the hydraulic head
distribution of subsurface karst aquifer unit
connected to Callovian limestone. Due to
the complex geometry of the karst aquifer
system at the river part of the North
Aquitaine basin, it is necessary to complete
the well dataset. For this purpose, a 90 m x
90 m cell sized DEM of the study area was
obtained from SRTM data. All the measured
well data was located on the DEM for
interpolation process.

2.1. Interpolation Methods
2.2.1. Kriging

Geostatistic aims at providing quantitative
descriptions of natural variables distributed
in space and time (Journel, 1986; Chiles and
Delfiner, 1999). Initially developed to
address ore reserve evaluation issues in
mining (Isaaks and Srivastava, 1989), it is
now commonly applied to environmental
sciences such as hydrogeology, air, water
and soil pollution (Goovaerts, 1997).
Geostatistic is used to characterize the
spatial structure of the variable of interest by
means of a consistent probabilistic model.
This spatial structure is characterized by the
variogram, which describes how the
variability between sampled concentrations
increases with the distance between the
samples. A variogram model is fitted to the
experimental variogram for subsequent
analysis. The interpolation technique,
known as kriging, provides the "best",
unbiased, linear estimate of a regionalized
variable at unsampled locations, where
"best" is defined in a least squares sense, as
it aims to minimize the variance of
estimation error (Chilés and Delfiner,
1999). As for the classical interpolations,
the estimation by kriging of the
concentration at any target cell is obtained
by a linear combination of the available
sample  concentrations. The  kriging
differentiates only by the way of choosing
the coefficients of this linear combination.
Those coefficients are called kriging
weights and depend on:
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e the distances between the data and the
target  (like  other  classical
interpolators),

e the distances between the original data
themselves (data clustering),

e the spatial structure of the variable.
Exploratory data analysis, automatic
variogram fitting and kriging are performed
using the ArcGIS 10.3.1 software. The basic
tool used for kriging is the semivariogram y
(see Equation 1), defined as half the
expectancy of deviation between values of
samples separated by a distance h. In this
case it traduces the spatial variability of the
variable Z(x):

y(h) = (1/2)  E[(Z(x) — Z(x + h))*] (1)
where E/V] defines the mathematical
average of the coordinates of the vector V.
Let say, Z*(x) is the kriged value at location
X, Z(x;) is the known value at location x;, 4;
is the weight associated with the data, u is
the Lagrange multiplier and y(x; x;) is the
value of variogram corresponding to a
vector with origin in x;, and extremity in x;
The general equation of Kriging estimator
is:
Z'(x) = Ll AZ(x) ()
In order to achieve unbiased estimations in
kriging and to minimize the variance of
estimates the following set of equations

should  be solved  simultaneously
(Goovaerts, 1997):
Midi=1
SLady(x) —e=vwx), G
i=12..N

2.2.2. Empirical Bayesian Kriging

Empirical Bayesian Kriging is a
geostatistical interpolation method that
automates the difficult aspects of building a
valid kriging model. Other kriging methods
require to manually adjust parameters, but
EBK automatically calculates these
parameters through the processes of
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subsetting and simulations (Chilés and
Delfiner, 1999). EBK method can handle
moderately nonstationary input data
estimates and then  uses  many
semivariogram models rather than a single
semivariogram. EBK accounts for the error
introduced by estimating the underlying
semivariogram through repeated
simulations (Finzgar et al., 2014).

2.2.3. Adaptive Neuro Fuzzy Inference
System

Adaptive neuro-fuzzy inference system
(ANFIS) (Firat and Gungor, 2007; Jang,
1993; Jang, 1995; Jang, 1996; Pratihar,
2008; Takagi and Sugeno, 1985; Wang et
al.,2009; Erdem et al., 2016) is a modelling
technique which assumes that input and
output data are ill-defined with uncertainty
that cannot be exactly assessed with
probability theory based on a two-valued
logic. It uses fuzzy set theory first proposed
by Zadeh (1965). A fuzzy set is a set of
elements with an imprecise (vague)
boundary (Pratihar, 2008). A fuzzy set does
not have a crisp boundary. That is, the
transition from “belonging to the set” to
“not belonging to the set” is gradual and is
characterized by membership functions. A
fuzzy set A(x) is then represented by a pair
of two things - the first one is the constituent
elements x and their associated membership
values wA(x) that is their degree of
belongingness:

A(x) = {(x, pa(x)), xeX} “4)
Where X is the Universal set consisting of
all possible elements. The membership
function u4 ranges between zero and one. If
the value of the membership function is
restricted to either zero or one, the fuzzy set
is then reduced to classical crisp set with a
known boundary. As stated by Jang (1995),
the fuzziness does not come from the
randomness of the constituent members of
the sets, but from the wuncertain and
imprecise nature of the abstract thoughts
and concepts.
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Figure 1. Geological map of North Aquitaine Dogger aquifer (géoportail, BRGM), location
of wells and river points divided into training, validation and testing sets (selected in

TriMF4).

In ANFIS, the relationship between input
and output is expressed in the form of If-
Then rules. ANFIS used for the present
work is based on Sugeno fuzzy model
(Takagi and Sugeno, 1985) which
formalizes a systematic approach to
generating fuzzy rules from an input-output
dataset. A typical fuzzy rule in a Sugeno
fuzzy model has the format: If xe4 and yeB
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then z=f(x,y), where A and B are fuzzy sets
in the antecedent and f{x,y) is a crisp
function in the consequent. Usually fis a
polynomial function.

The architecture of the ANFIS is composed
of five layers (see Figure 2). Each layer has
a specific function. The first layer generates
a membership grades of a linguistic label. It
means that it defines the parameter of the
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membership functions.

Layer | Layer 2 Layer3  Laye

Figure 2. ANFIS architecture for three
inputs x, y, z; Layer 1: generates
membership grades; Layer 2: Fuzzy rules;
Layer 3: calculates weights or rules named
firing strengths; Layer 4: product of the
normalized firing strengths; Layer 5: Fuzzy
results transformed into a traditional output
by summation.

For instance, let consider a first order
Sugeno fuzzy inference system which
contains two rules (see Equation 5 and 6):

Rule 1: If XeA; and YeB; then:

fi=pix+qy +1i; (5)
Rule 2: If XeA, and YeB, then:
f2 =D2x + quy + 135 (6)

P1, 91,71, P2, q2, 7> are defined in the first
layer of the ANFIS (see Figure 2).

Each node 1 of layer two calculates the firing
strength wy of the i*" rule via multiplication
(see Equation 7)

w1 = pa, (g, (¥) ()
Node i in the layer three calculates the ratio
of the i rule’s firing strength to the total

amount of all firing strengths (see Equation
8):

Wy =W, /(Z;W)) (8)
Node i in the layer four calculates the
contribution (weight) of the ith rule toward
the overall output via multiplication (see
Equation 9):
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W, = Wfi )
Finally, layer five is made on a single node
that computes the overall output as the
summation of the contribution from each
rule (see Equation 10):

floy) = LW, =L W, f; (10)

ANFIS uses a hybrid learning algorithm that
combines the back-propagation gradient
descent and least squares methods to create
a fuzzy inference system whose
membership functions are iteratively
adjusted according to a given set of input
and output data (Jang, 1993). For each
iteration, the back-propagation method
involves minimization of an objective
function using the steepest gradient descent
approach in which the network weights and
biases are adjusted by moving a small step
in the direction of a negative gradient. The
iterations are repeated until a convergence
criterion or a specified number of iterations
is achieved. It has the advantage of allowing
the extraction of fuzzy rules from numerical
data and adaptively constructs a rule base.

2.3. Model Implementation

2.3.1. Implementation
Bayesian Kriging

of Empirical

EBK method is based on three main steps:
Firstly, a semi-variogram model is
estimated from the observed data set.
Secondly, a new value is simulated at each
of the observed data locations by using the
semi-variogram estimated on the previous
step. Thirdly, a new semi-variogram model
is estimated from the newly simulated data
at the second step. By using Bayes’ rule, a
value of weight for this semi-variogram
model is calculated which shows how likely
the observed data can be generated from the
semi-variogram. The second and third steps
are repeated. This process creates a
spectrum of semi-variograms (Pilz and
Spock, 2007). New parameters are needed
also for EBK such as; subset size which
defines the number of points in each subset;
overlap factor which specifies the degree of
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overlap between subsets and number of
simulation which specifies the number of
semi-variogram that will be simulated for
each subset.

2.3.2. Implementation of Adaptive Neuro
Fuzzy Inference System

The neuro fuzzy model was developed
using the ANFIS procedures of MATLAB
(Demuth and Beale, 2003). In this study, a
code is written in Matlab 2012b for ANFIS
using appropriate functions to calculate the
best performance of the methods.

Before using the model to interpolate
unknown outputs (hydraulic head), its
actual predictive performance must be
tested by comparing outputs estimated by
calibrated models with known outputs. At
each phase (training, validation and test),
the ANFIS performance is measured by the
determination of the coefficient of
goodness-of-fit (R?) and the root mean
square error (RMSE) (see Equation 11).

RMSE = \/E |(z+(x) - Z(x))z] (11)

where E, Z* and Z are previously defined
(section 2.2.1).

Input data are XY coordinates and the
ground elevations of piezometers for
ANFISxyz. The data are pre-processed by
the elimination of unrealistic values to
obtain more stable dataset. Hydraulic head
is the ANFIS output.

The selection of appropriate input
parameters is a complex task. At first step;
numbers of training, validation and test data
are decided by order: 70 (62 %), 23 (20 %)
and 20 (18 %). Assignment of data points to
training, validation and test subsets is
realized by random selection ability of
ANFIS. Triangular, Gaussian, Generalized
bell, Spline-based, Trapezoidal and their
different types of curves (named as 2, 3 and
4) are used as membership functions in
ANFIS. Random simulation number is
decided as 100 which provides 100 different
data assignments to training, validation and
test subsets for each type of membership
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function. For ANFISxyz simulations, the
number of rules is set to three for each input.

2.4. Selection of Interpolation Models
2.4.1. EBK Process

In order to achieve more realistic
interpolation, hydraulic head values are not
directly used as input of EBK. Firstly,
depths from the ground to water level are
calculated for each observation point of
hydraulic head. These depth values are
interpolated by EBK (see Figure 3). For the
creation of semi-variogram cloud in EBK;
subset size, overlap factor, number of
simulations, maximum neighbors,
minimum neighbors and radius (m) are
determined by order: 65, 2, 100, 50, 25 and
5000. The obtained result raster data of
depth interpolation is subtracted from DEM
raster to derive the hydraulic head raster. By
this way, the encountered error which
comes from EBK method is minimized.

2.4.2. ANFIS Model Selection

The ANFIS model selection is based on
available data. Using these datasets at each
phase (training, validation and test), the
ANFIS performance is measured by the
coefficient of goodness-of-fit (R?) and root
mean square error (RMSE). ANFISXYZ is
run up to 2000 iterations with 100 random
data simulations for three types of each
membership function. One hundred results
for each type of membership functions are
analyzed automatically to select the best
ones. RMSE and R? values of training,
validation and test subsets for the best types
of membership functions are given in Table
1. In this table, according to the RMSE and
R2 training and validation values, TriMF4,
GaussMF4, GbellMF3, PiMF2 and
TrapMF4 are picked out as the best types in
their membership functions (see Figure 4).
The best model can be considered as
TriMF4 for RMSE and R? values are 3.6 m
and 0.96 respectively. General descriptive
statistics and R? values of all ANFIS
membership function types and EBK results
are given in Table 2.
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Table 1. RMSE and R? values of training, validation and test subsets for the best types. of
membership functions.

Member- Mesrl?iger_ Number of Number  RMSE = RMSE —RMSE o, R? R?
ship . . . of Training Validation Test . A

Function Function Simulation lteration  (m) (m) (m) Training Validation Test

Type

2 58 2000 3.1 6.8 6.4 0.96 0.72 0.81

TriMF 3 94 2000 0.0 4.5 4.9 1.00 0.90 0.86

4 40 2000 0.0 4.0 3.6 1.00 0.91 0.96

2 73 2000 2.2 32 7.1 0.97 0.94 0.81

GaussMF 3 54 2000 0.0 7.8 6.1 1.00 0.76 0.83

4 49 2000 0.0 4.5 4.7 1.00 0.90 0.91

2 87 2000 1.1 7.0 4.6 0.98 0.80 0.90

GbellMF 3 40 2000 0.0 5.4 4.2 1.00 0.82 0.89

4 20 2000 0.0 43 5.4 1.00 0.92 0.82

2 28 2000 2.1 5.7 3.5 0.97 0.85 0.94

PiMF 3 49 2000 0.0 5.8 43 1.00 0.82 0.92

4 34 2000 0.0 4.7 43 1.00 0.87 0.93

2 47 2000 1.5 6.9 5.8 0.99 0.68 0.89

TrapMF 3 98 2000 0.0 4.2 6.1 1.00 0.91 0.87

4 73 2000 0.0 3.0 4.5 1.00 0.95 0.93
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Table 2. General descriptive statistics and R? values between each other of all ANFIS
membership function types and EBK results.

. Standard .. .
ObRszeE*\\IIZ d) 1\21::311 Mza;lll)an De\(fliﬁ;ion Kurtosis Skewness er(lilrlr;um Ma>((r1nn)1um CV
Observed - 96.96 98.74 14.70 -0.88 -0.38 65.45 123.08 0.15
EBK 0.51 97.70  99.62 14.88 -0.84 -0.44 63.51 122.86  0.15
TriMF2 0.75 99.17 102.54 11.90 -0.25 -0.76 64.96 118.34 0.12
TriMF3 0.89 98.36 101.01 14.29 -0.36 -0.54 63.38 124.13  0.15
TriMF4 0.86 98.12 101.06 14.28 -0.62 -0.59 64.49 120.79  0.15
GaussMF2 0.84 98.22 101.70 13.45 -0.28 -0.84 62.89 117.50 0.14
GaussMF3 0.82 97.39 99.56 13.41 -0.56 -0.64 65.92 116.62 0.14
GaussMF4 0.82 97.32  98.60 14.62 -0.61 -0.43 65.66 124.68 0.15
GbellMF2 0.80 98.99 100.82 12.94 0.43 -0.73 53.57 122.86  0.13
GbellMF3 0.78 97.77 100.98 13.51 -0.59 -0.57 65.87 121.39 0.14
GbellMF4 0.85 97.33  99.01 15.84 -0.47 -0.14 62.62 13821 0.16
PiMF2 0.76 98.05 101.15 12.06 -0.53 -0.44 67.84 121.67 0.12
PiMF3 0.84 97.47 100.24 15.11 0.37 -0.79 43.26 124.03  0.16
PiMF4 0.84 98.42 100.72 14.22 -0.28 -0.67 63.78 12090 0.14
TrapMF2 0.74 98.81 101.96 13.44 -0.28 -0.73 58.22 119.03 0.14
TrapMF3 0.82 98.55 101.73 14.82 -0.32 -0.65 54.65 124.13  0.15
TrapMF4 0.86 98.39 102.13 13.64 -0.42 -0.70 65.41 11898 0.14

2.4.3. Testing of Models

All model results of ANFIS and EBK
interpolation are assessed together based on
R? and descriptive statistics (Table 2). The
performance of ANFIS models are slightly
better than EBK. R? between EBK and
observed value is 0.50 whereas the best R?
between ANFIS and observed value is 0.89
(TriMF3) (Table 2). TriMF4 is decided as
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the best ANFIS result according to the
evaluation of R?, descriptive statistics and
the prediction of hydraulic head map
pattern. The difference map between EBK
and the best selected ANFIS model is given
in Figure 5. Except for the east and the west
of this map, the difference between EBK
and ANFIS is calculated up to 10 meters
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3. RESULTS deviations between 11.90 m and 15.84 m

For each model (all membership types of
ANFIS and EBK) the hydraulic head
distribution was calculated on a 100 m
square grid. In ANFIS, observed hydraulic
head parameters were directly used as input.
But in EBK, hydraulic head interpolation
was obtained through the water depth
interpolation. Generally, ANFIS models
produced less dispersed values with standard
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while standard deviations of EBK and
observed data are 14.88 m and 14.70 m. In
terms of statistics (minimum, maximum,
mean and standard deviation), ANFIS
results are more consistent with the observed
parameters (Table 2).

ANFIS (TriMF4) and EBK prediction maps
are given in Figure 6. The lowest hydraulic
head wvalue in ANFIS prediction is
suspiciously one meter while the lowest
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value 29 m in EBK prediction can be
considered more realistic. The patterns of
prediction maps of these two methods do
not represent smoothed patterns compare to
widespread all other interpolation methods.
With the intent to see the predicted
hydraulic head values which are greater
than ground elevation, predictions of EBK
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and ANFIS are subtracted from DEM (see
Figure 7). In Fig. 7, it can be observed that
the red color values do not always represent
the error because of the river. It can be also
observed that when the DEM is subtracted
ANFIS and EBK prediction maps, the
difference has larger values around to the
rivers
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Figure 6. EBK and ANFIS (TriMF4) hydraulic head prediction maps.
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Figure 7. Subtraction maps of EBK and ANFIS (TriMF4) from DEM.
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4. DISCUSSIONS

In this paper, two interpolation methods
were tested to estimate the hydraulic head
distribution over the North Aquitaine Basin
of Dogger karstic aquifer. ANFIS was used
with three inputs (cartesian coordinates,
elevation of the ground and hydraulic head)
to interpolate hydraulic head of the study
area. The depth values from the ground to
water level were used as input of EBK to
minimize error for hydraulic head
prediction. Hydraulic head distribution
results with EBK and ANFIS show that both
results are consistent with the topography of
the study area. ANFIS and EBK also show
that they can accurately predict the real and
potential river flow paths. TriMF4 function
can be considered as the best result
according to its observation vs predicted R>
= 0.86 for ANFIS while EBK has 0.50 R?
value compared with observation vs.
predicted values.

On the other hand, across the river and
unobserved points of the study area, both
interpolators are estimated hydraulic heads
with different distribution patterns (see
Figure 5). For instance, in the west of River
Le Clain and in the east of River La Vienne,
EBK and ANFIS interpolation values differ
up to 92 m. It can be concluded that the
reasons for these discrepancies might be the
lack of data set and/or complex
hydrogeological structure in these areas.

5. CONCLUSIONS

In conclusion, ANFIS can be considered
that it gives more realistic results than EBK.
However, EBK also proved its efficiency
and applicability as an alternative method to
interpolate hydraulic head. Surely EBK
should also be compared with other kriging
methods in the interpolation of hydraulic
head (Li and Heap, 2014) ANFIS shows its
robustness on hydraulic head prediction
where EBK fails to estimate. The
advantages of these methods to map
hydraulic head distribution are that they
minimize the error, give more accurate

37

results than other interpolation methods and
require minimal expert knowledge.
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OZET

Bu arastirmada Giresun il sinirlarinda bulunan 4 balik¢1 baragi, 18 c¢ekek yeri ve 2
barinma yerinin alt yap1 ve {ist yap1 durumu, tekne sayis1 ve kullanilan av araclarinin
cesitliligini belirlemek {izere anket calismasi gergeklestirilmistir. Calisma sonuglarina
gore balikci barmaklarinin %100 inde elektrik, fener ve ¢ekek yeri %50'sinde tatli su ve
ag tamir yeri, %25'inde ag kurutma yeri, otopark ve kafeterya, %75'inde idare binas1 ve
tuvalet oldugu tespit edilmistir. Yine 18 adet cekek yeri ve 2 adet barinma yerinin

%20'sinde elektrik ve rihtim, %30'unda tatli su ve tuvalet,

%S35'inde ag tamir yeri,

%10'unda ag kurutma sahas1 bulundugu belirlenmistir. Tiim kiy1 yapilar ele alindiginda
On sogutma deposu, buz iiretim yeri, perakende satis yeri mevcut degildir.

Anahtar Kelimeler: Balik¢1 Barinaklari, Balik¢ilik Kiy1 Yapilari, Balik¢ilik, Giresun

1.GIRiS

Balikeilik, i¢ su ve deniz kaynaklarinda dogal
olarak bulunan canlilardan ekonomik olarak
yararlanma sekli olup, insan ve suyun
bulundugu her yorede ve  bolgede
yapilabilmektedir (Hossucu, 1998). Balike1
barmaklari, balik¢t teknelerinin  sektoriin
iretim alan1 olan denizlere veya i¢ sulara
acilmasini saglayan, iiriiniin karaya ulagmasi,
taginmast  ve pazarlanmasi hizmetlerinin
yanisira  bakim-onarim  gibi  islemlerin
yapilmasi agisindan 6nemli kiy1 yapilaridir
(Belen, 2012). Balik¢ilik kiy1 yapilar1 balik
avcilifindan pazarlamaya geciste 6nemli bir
role sahip olmasindan dolayi, bu yapilarin
yeterliligi ~ ve  teknik  kapasitelerinin
degerlendirilmesi, su iiriinlerinden elde edilen
ekonomik girdilerin maksimuma ¢ikarilmasi
ve  sitrdirilebilirligi  i¢in  kaginilmaz
olmaktadir (Y1ldiz ve Karakulak, 2013).

Tiim Tiirkiye kiyilari boyunca isletme halinde
olan 338 adet kiy1 yapis1 bulunmakla birlikte
niteligi tanimlanmayan yerler de dabhil
edildiginde bu rakam 363 olmaktadir.
Marmara ve Ege en fazla balik¢1 barinagina
sahip olan bolgeler olup, en fazla barinma
yerine sahip olan bdlgeler ise Ege ve Dogu
Karadeniz bolgeleridir. Cekek yerlerinin
tamamina yakini Dogu Karadeniz
Bolgesi’nde bulunmaktadir. Akdeniz Bolgesi,
i¢ sular ile birlikte en az sayida balik¢ilik kiy1
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yapisina sahip bolgedir (Anonim, 2011).
Balike1 barmaklarinin 6nemli bir kismi (%54)
Su Uriinleri Kooperatifleri tarafindan, ikinci
blyliik kismi (%31) ise Kamu tarafindan
isletilmekte olup, barmnaklardaki ortalama
yogunluk %70’in iizerinde, ortalama yas ise
22°nin lizerindedir. Mevcut barinaklardaki
altyapi (elektrik, su, ¢cekek yeri, fener) hizmet
durumlar1 ortalama olarak %60’1n {izerinde
olmakla birlikte iistyap1 (isletme binasi, satis
yeri, 6n sogutma yeri, buz iiretim yeri) hizmet
durumu ortalama olarak ancak %]15’in
izerindedir (Belen, 2012).

Karadeniz, iilkemiz su iriinleri Uretiminin
yaklagsik % 70-80°ni karsilamaktadir. 2017 y1l1
Tiirkiye su iirlinleri iiretimi 630 bin 820 ton
olup, tiretimin 354.318 tonu avcilik yoluyla,
276.502 tonu yetistiricilik yoluyla elde
edilmistir. 2017 yilinda, deniz {irlinleri
avciligt ile yapilan iiretimde ilk sirayr %
49’luk oran ile Dogu Karadeniz Bolgesi
almisti. Bunu % 24.2 ile Bati Karadeniz,
%14.8 ile Ege, % 7.7 ile Marmara ve % 4.3 ile
Akdeniz Bolgesi izlemistir (TUIK, 2018).

Bu calismada, balik¢iligin yogun olarak
yapildig1 Giresun ili ve ilgelerinde bulunan
balik¢ilik kiyr yapilarinin  (liman, baliket
barinagi, cekek yeri) alt yap1 ve {istyapi
durumu, bu kiy1 yapilarindan yararlanan tekne
sayisi, kullanilan av araglar1 ve avlanan balik
cesitliliginin belirlenmesi amaglanmastir.
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2. MATERYAL VE YONTEM

Bu c¢alisma, 2017 yilinda Giresun il sinirlar
icerisinde yer alan 4 balik¢1 barinagi, 18 ¢ekek
yeri ve 2 barinma yerinin alt ve {ist yapi
yeterliligi, tekne ve balik¢t sayisi, kullanilan
av araclari ¢esitliliginin belirlenmesi amaciyla
yiiriitiilmiistiir. Incelenen kiy1 yapilari ve
konumlar1 Sekil 1°de gosterilmistir. Aragtirma

verilerinin  elde edilmesi icin bariak
yoneticileri, su iiriinleri kooperatif yonetici ve
iyeleri 1ile kiyr yapilarindan yararlanan
balik¢ilarla yiiz yiize goriismeler yapilmis ve
dogrudan kayit altina alinmistir. Ayrica bu
konuda Ulastirma, Denizcilik ve Haberlesme
Bakanlig1 tarafindan balik¢ilik kiy1 yapilarina
yonelik olusturulan, veri tabanindan da
yararlanilmstir.

IDVNIYE [DN1TVE NANSHYZYJ-I¥VINYING
IDVNIEVE [DAITVE ZINAINENNSTHID
§ RIAA NANHED [DFNE) ¥ 1INED-NNSTAID
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H e
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Sekil 1. Giresun il sinirinda bulunan balik¢1 barinaklari, ¢ekek yerleri ve dogal barinma yerleri

3.BULGULAR

3.1. Giresun Merkez Balik¢1 Barinagi

Asfalt yol ile Karadeniz sahil yoluna baglanan
barinagin ana mendirek boyu 372 m’dir.
Rihtim uzunlugu 160 m, rthtim tekne
kapasitesi 25 tekne ve dam sayisi ise 22’°dir.
Barinak alt yap1 olarak tatli su baglantisi,
elektrik, fener ve ¢ekek yerine, iist yap1 olarak
idari bina, tuvalet ve otoparka sahiptir.
Giresun S.S. Su Uriinleri Kooperatifi
tarafindan isletilen barinagin 150 kayitl iiyesi
bulunmaktadir. Barinaktan yararlanan
teknelerin boyu 4-48 m arasinda degismekte
olup yap1 materyali sac, ahsap ve fiberglas
malzemelerden olusmaktadir. Yogun olarak
kullanilan av araglar girgir, sade ve fanyal
uzatma aglar1 ile oltalar olmakla birlikte
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istavrit, hamsi, barbunya, zargana, liifer gibi
balik tiirlerinin aveilig1 yapilmaktadir.

3.2. Gorele Balik¢1 Barinag

Gorele balik¢1 barinaginin ana mendirek boyu
670 m’dir. Rihttim uzunlugu 100 m, rihtim
tekne kapasitesi 64 tekne ve dam sayisi
100°diir. Diizenli sekilde yapilmis tek tip
damlar barmaga modern bir goriinim
kazandirmaktadir. Stabilize yolla Karadeniz
sahil yoluna  baglanmaktadir.  Balik¢1
barmaginda alt yap1 olarak elektrik, tatli su,
fener ve g¢ekik yeri, {ist yap1 olarak ise idari
bina, ag tamir alani, otopark ve tuvalet
bulunmaktadir. Genis rihtim kapasitesi ve
uygun su derinliginden dolay1 girgir
teknelerinin yogun olarak kullandig1 barinakta
6 m’den 40 m’ye kadar degisen boylarda
tekneler bulunmaktadir. Hamsi, istavrit,
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palamut, lifer, zargana gibi balik tiirleri
avlanmaktadir.

3.3. Pazar Suyu Balik¢1 Bariagi

Pazar suyu balik¢1 barinagi Bulancak ilgesinin
bat1 ¢ikisinda bulunmaktadir. Ana mendirek
boyu 740 m’dir. Rihttim uzunlugu 100 m,
rihtim tekne kapasitesi 68 tekne ve dam sayisi
12°dir. Altyapr agisindan elektrik, fener ve
cekek yerine, iist yap1 acisindan ise sadece
rithtim imkanina sahiptir. Barmnagi kullanan
teknelerin  boyu 4.5-12 m arasinda
degismektedir. Barinaga kayitli 120 tekne
bulunmaktadir.  Genel olarak istavrit,
barbunya, iskorpit, zargana gibi balik tiirlerini
avlanmakta olup, sade ve fanyali uzatma
aglar ile aveilik yapilmaktadir.

3.4. Tirebolu Biiyiik Balik¢1 Barinagi

Tirebolu ilgesinin en genis kapasiteye sahip
barmagidir. Isletmecisi olmayan balik¢
barmagimin ana mendirek boyu 980 m’dir.
Rihtim uzunlugu 350 m, rihtim kapasitesi 155
teknedir. Barmakta dam bulunmamaktadir.
Alt yap1 olarak elektrik, fener ve ¢ekek yerine,
iist yap1 olarak lokal/kafeterya, idari bina,
tuvalet, ag tamir ve ag kurutma alani
bulunmaktadir. Girgir teknelerinin yogun
olarak kullandig1 bir barmaktir. Barinagi
kullanan teknelerin boyu 6 m ile 50 m
arasinda degismektedir. Teknelerin yap1
malzemeleri sac, ahsap ve fiberglastir.
Balik¢ilik faaliyetlerinde girgir, uzatma agi ve
olta kullanilmakta olup en fazla avlanan balik
tiirleri hamsi, iskorpit, kalkan, liifer, mezgit ve
palamuttur.

3.5. Espiye Esentepe Cekek Yeri

Esentepe kayik cekek yerinin ana mendirek
boyu 120 m’dir. Isletmecisi olmayan c¢ekek
yerinin rihtimi yoktur. Altyapr ve {styapi
bakimindan yetersiz olan ¢ekek yeri sadece
kiiciik tekne sahipleri tarafindan
kullanilmaktadir. Cekek yerinden yararlanan
tekneler 6-10 m boyunda, genel olarak ahsap
malzemeden yapilmistir. Balikcilar sade ve
fanyali uzatma aglar ile mevsimsel olarak
istavrit, mezgit ve palamut gibi baliklar
avlamaktadir.
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3.6. Espiye Giilburnu Cekek Yeri

Espiye S.S. Su Uriinleri Kooperatifi
tarafindan isletilmekte olan bu ¢ekek yerinin
ana mendirek boyu 180 m’dir. Kooperatifin
65 iiyesi bulunurken, barmmaga kayith tekne
sayis1 55°tir. Alt yapt ve {ist yap1 olanaklar
bulunmayan c¢ekek yerinde rthtim mevcut
degildir. Cekek yerini kullanan teknelerin
boyu 6-12 m arasinda degismektedir. Sade ve
fanyali uzatma aglan ile iskorpit, istavrit,
mezgit ve palamut gibi balik tirleri
avlanmaktadir.

3.7. Eynesil Merkez Cekek Yeri

Eynesil merkez kayik c¢ekek yerinin ana
mendirek boyu 300 m’dir. Stabilize bir yol ile
Karadeniz sahil yoluna baglanmaktadir.
Isletmecisi bulunmayan ¢ekek yerinin rihtim
uzunlugu 40 m ve rihtim tekne kapasitesi 16
tekne ve dam sayist 6’dir. Ust yapi tesisi
bulunmayan ¢ekek yeri alt yap1 olarak sadece
elektrige sahiptir. Cekek yerinden yararlanan
teknelerin boyu 6-12 m arasinda, yapim
malzemesi ahsap ve fiberglastir. Balik¢ilik
faaliyetleri cogunlukla uzatma aglari, fanyali
aglar ve olta ile yapilmaktadir. Genel olarak
iskorpit, istavrit, mezgit ve palamut gibi balik
tiirlerinin avciligl yapilmaktadir.

3.8. Eynesil Aralik Cekek Yeri

Cekek yerinin ana mendirek boyu 235 m’dir.
Isletmecisi bulunmayan ve dam say1s1 20 olan
cekek yerinde rihtim bulunmamaktadir. Alt
yap1 ve iist yap1 olanaklar1 bulunmayan ¢ekek
yerini kullanan kayitli tekne sayisi 13 olup,
teknelerin  boyu 6-13 m  arasinda
degismektedir. Cogunlukla uzatma aglar
kullanilmakta olup, sezona bagli olarak
istavrit, palamut ve kalkan balig1 gibi tiirler
avlanmaktadir.

3.9. Giresun Aksu Cekek Yeri

Giresun Aksu Cekek yeri Giresun merkezin
dogusunda yer almakta olup, ¢ikist Giresun
sahil yoluna baglanmaktadir. Ana mendirek
boyu 127 m’dir. Alt yap1 ve iist yap1 tesisi
olmayan c¢ekek yerinin dam sayisi 23’tiir.
Cekek yerini kullanan teknelerin boyu 4-7 m
arasinda degismektedir. Teknelerin yap1
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malzemesi ahsap ve fiberglastir. Balik¢ilik
faaliyetlerinde sade ve fanyali uzatma aglar
kullanilmakta, genel olarak istavrit, zargana,
palamut, mezgit ve liifer tiirlerinin aveiligi
yapilmaktadir.

3.10. Giresun Merkez Gemiler Cekek Yeri

Giresun merkezde bulunan ikinci ¢ekek
yeridir. Ana mendirek boyu 270 m’dir.
Altyap1 olarak elektrik ve tatli su baglantisi,
ist yap1 olarak idari bina ve tuvalet
bulunmaktadir. Kullanan tekne ag¢isindan
yogunlugu yiiksek olan bir c¢ekek yeridir.
Cekek yerine kayitli 130 tekne bulunmaktadir.
Stabilize bir yolla Karadeniz sahil yoluna
baglanmaktadir. Diizenli olmamakla beraber
40 dam mevcuttur. Cekek yerinden yararlanan
teknelerin boylar1 4-10 m arasinda olup ahsap
ve fiber malzemeden yapilmistir. Avcilik sade
ve fanyali uzatma aglari ve olta ile
yapilmaktadir. Mevsime  bagli  olarak
cogunlukla istavrit, mezgit, barbunya, liifer ve
zargana gibi balik tiirlerinin  avcilig
yapilmaktadir.

3.11. Gorele Cavuslu Cekek Yeri

Gorele Cavuslu cekek yerinin ana mendirek
boyu 370 m’dir. Isletmecisi olmayan c¢ekek
yeri stabilize yolla Karadeniz sahil yoluna
baglanmaktadir. Rihtim uzunlugu 25 m,
rihtim tekne kapasitesi 4 tekne ve dam sayisi
18°dir. Alt yap1 ve iist yapi tesisi bulunmayan
cekek yerini kullanan tekneler genel olarak
ahsap malzemeden yapilmis 8-13 m
boyundadir. Balik¢ilik faaliyetlerinde
cogunlukla uzatma aglarinin kullanilmakta
olup, iskorpit, istavrit, kalkan, mezgit ve
palamut gibi baliklarin avciligr yapilmaktadir.

3.12. Halkova Cekek Yeri

Tirebolu ilgesinde bulunan ¢ekek yerinin ana
mendirek boyu 145 m’dir. Cekek yerinde
rihttm  bulunmamaktadir. Cekek yerini
kullanan kayitlhh 20 tekne olup, 8-12 m
boyunda, ahsap ve fiber malzemeden yapilmis
teknelerdir. Balik¢ilar sade ve fanyali uzatma
aglari ile istavrit, liifer, mezgit ve palamut gibi
baliklar1 avlamaktadir.
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3.13. inciivez Cekek Yeri

Bulancak il¢esinde bulunan ¢ekek yeri, 160 m
uzunlugunda ana mendirege sahiptir. Stabilize
bir yolla  Karadeniz  sahil  yoluna
baglanmaktadir. Rihtimi1 bulunmayan ve alt
yapi-iist yap1 bakimindan standartlarin altinda
bir cekek yeridir. Genel olarak 4.5-7 m
boyundaki  kii¢ilk  tekneler tarafindan
kullanilmaktadir. Teknelerin yap1 malzemesi
ahsap ve fiberglastir. Bu ¢ekek yerine kayith
tekne sayis1 10 adettir. Sade ve fanyali uzatma
aglari ile istavrit, barbunya, iskorpit ve mezgit
gibi balik tiirlerini avciligl yapilmaktadir.

3.14. Ismailbeyli Cekek Yeri

Gorele ilgesinde bulunan bu kayik c¢ekek
yerinin ana mendirek boyu 250 m’dir.
Stabilize yolla Karadeniz sahil yoluna
baglanmaktadir. Cekek yerinde rihtim
bulunmamakla birlikte dam sayist 7°dir.
Isletmecisi olmayan ¢ekek yeri altyapr ve
iistyapr tesis imkanlarina sahip degildir.
Cekek yerini kullanan teknelerin boylar1 8-12
m arasinda degismekte olup yapim
malzemeleri ahsaptir. Sezona bagli olarak
yakalanan balik tlirleri istavrit, mezgit,
palamut agirlikli olup, avcilikta sade ve
fanyal1 uzatma aglar1 kullanilmaktadir.

3.15. Kesap Cekek Yeri

Kesap kayik ¢ekek yerinin ana mendirek boyu
230 m’dir. Kesap S.S. Su Uriinleri Kooperatifi
tarafindan isletilmekte olup rithtimi1 yoktur.
Stabilize bir yolla Karadeniz sahil yoluna
baglanmaktadir. Altyap1 olarak tatli suyu olan
cekek yerinin {ist yapr tesis imkam
bulunmamaktadir. Cekek yerini kullanan
teknelerin genel olarak ahsap malzemeden
insa edildigi son yillarda fiberglas
teknelerinde kullanilmaya baslandigi,
teknelerin  4-10 m  boyunda oldugu
saptanmigtir. Uzatma aglar1 ve algarna
kullanilmaktadir. Avlanilan balik tiirleri
cogunlukla istavrit, mezgit ve palamut
baligidir.

3.16. Kiiciiklii Koyii Cekek Yeri

Bulancak ilgesinde bulunan Kiigiiklii Koyt
cekek yerinin ana mendirek boyu 275 m’dir.
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Sahis tarafindan isletilen ¢cekek yerinde rihtim
bulunmayip dam sayis1 12°dir. Stabilize bir
yol ile Karadeniz sahil yoluna
baglanmaktadir. Alt yap1 ve iist yap1 tesis
olanaklar1 bulunmamaktadir. Cekek yerini
kullanan kayitli 20 teknenin boyu 4.5-9 m
arasinda degismektedir. Yapi1 malzemeleri
genel olarak ahsap olsa da fiberglas tekneler
de mevcuttur. Balik¢ilar sade ve fanyali
uzatma aglari ile cogunlukla istavrit, barbunya
ve zargana gibi balik tiirlerini avlamaktadir.

3.17. Ozlii Koyii Cekek Yeri

Tirebolu il¢esinde yer alan ¢ekek yerinin ana
mendirek boyu 200 m’dir. Cekek yerinde
rthttim  bulunmamakla birlikte dam sayisi
4’tiir. Toprak yol ile Karadeniz sahil yoluna
baglanmaktadir. Isletmecisi de bulunmayan
cekek yerinde altyapi olarak sadece ¢ekek yeri
bulunmaktadir. Cekek yerini kullanan
teknelerin yap1 malzemesi ahsap olup boyu
4.5-10 m arasinda degismektedir. Avcilik
cogunlukla uzatma aglari ile yapilmakta olup
iskorpit, kalkan, mezgit ve palamut gibi balik
tirleri avlanmaktadir.

3.18. Bulancak Talipli Cekek Yeri

Ozel sahis tarafindan isletilen Bulancak
Talipli Cekek yerinin ana mendirek boyu 275
m’dir. Stabilize bir yol ile Karadeniz sahil
yoluna baglanmaktadir. Alt yapi-iist yapi tesis
olanaklart ve rihtimi bulunmayip dam sayist
8’dir. Cekek yerine kayitli tekne sayis1 40 adet
olup, boylari 4.5-12 m  arasinda
degismektedir. Teknelerin yap1 malzemesi ise
ahsap ve fiberglas malzemeden olugmaktadir.
Balik¢ilar sade ve fanyali uzatma aglan ile
istavrit, barbunya, zargana ve mezgit gibi
baliklar1 avlamaktadir.

3.19. Tepekoy Cekek Yeri

Kesap ilgesinde bulunan iki ¢ekek yerinden
biridir. Ana mendirek boyu 230 m’dir. Cekek
yeri yogun olarak kullanilmaktadir. Alt yapi-
iist yapi tesis olanaklar1 ve rihtimi bulunmayip
dam sayist 10°dur. Cekek yerini kullanan
teknelerin boyu 4-12 m arasinda olup, yap1
malzemesinin ahsap ve fiber oldugu tespit
edilmistir. Yogun olarak kullanilan av araglari
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sade ve fanyali uzatma aglaridir. Cogunlukla
avlanan balik tiirleri istavrit, mezgit ve
palamuttur.

3.20. Yalkoy Cekek Yeri (Tirebolu)

Tirebolu ilgesinde bulunan Yalikdy ¢ekek
yerinin ana mendirek boyu 300 m’dir.
Stabilize bir baglant1 yolu mevcuttur. Alt yap1
ve lst yapr acisindan yetersiz olan ¢ekek
yerinin dam sayis1 22°dir. Cekek yerini
kullanan teknelerin boyu 4-10 m arasinda
degismektedir. Tekneler ahsap ve fiber
malzemedendir. Cogunlukla uzatma aglar ile
mezgit, istavrit, palamut gibi balik tiirlerinin
avciligi yapilmaktadir.

3.21. Yalikoy Cekek Yeri (Bulancak)

Bulancak il¢esine bagli Yalikdy ¢ekek yerinin
ana mendirek boyu 320 m’dir. Yogun olarak
kullanilan ve sahis tarafindan isletilen ¢ekek
yerinde rihtim bulunmamaktadir. Cekek
yerine kayith 70 tekne bulunmakta olup,
teknelerin  boylar1  4-10 m  arasinda
degismektedir. Teknelerin yapt malzemesi
ahsap ve fiberglastir. Balike¢ilik
faaliyetlerinde sade ve fanyali uzatma aglarin
kullanilmakta ve genel olarak istavrit,
barbunya ve zargana gibi balik tiirlerinin
avlanmaktadir.

3.22. Zefre Dogal Cekek Yeri (Espiye)

Zefre dogal c¢ekek yerinde mendirek
bulunmamaktadir. Alt yapi-iist tesis imkani ve
isletmecisi bulunmayan c¢ekek yerinde 20 dam
bulunmaktadir. Dogal barinma yeri olan Zefre
kayik ¢ekek yeri 4.5-10 m boyundaki genelde
ahsap malzemeden yapilmis tekneler
tarafindan kullanilmaktadir. Balik¢ilar uzatma
aglar1 ve olta ile, mezgit, istavrit, palamut ve
lifer gibi balik tiirlerinin  aveiligim
yapmaktadir.

3.23. Eynesil Boztepe Barinma Yeri

Eynesil Boztepe Cekek yerinin ana mendirek
boyu 225 m’dir. Eynesil S.S. Su Uriinleri
Kooperatifi tarafindan isletilen c¢ekek yeri
stabilize bir yol ile Karadeniz sahil yoluna
baglanmaktadir. Barinma yerinin rthtim
uzunlugu 40 m, rihtim tekne kapasitesi 12
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tekne olup dam bulunmamaktadir. Alt yap1
olarak tatlh su, iist yap1 olarak ag tamir alan
ve ag kurutma alanina sahiptir. Barmaga
kayith 50 adet tekne kiy1 yapisindan
yararlanmaktadir. Cekek yerinden yararlanan
tekneler genel olarak 8-10 m boyunda ve
ahsap malzemeden yapilmistir. Balikgilik
faaliyetleri ¢cogunlukla uzatma aglar1 ve olta
ile yapilmaktadir. Genel olarak istavrit,
mezgit, palamut gibi balik tiirlerinin aveilig
yapilmaktadir.

3.24. Piraziz Barinma Yeri

Piraziz ilgesinde bulunan tek balike1
barinagidir. Barinagin ana mendirek boyu 390
m’dir. Stabilize bir yol ile Karadeniz sahil
yoluna baglanmaktadir. Rihtim uzunlugu 40
m ve rihtim tekne kapasitesi 10 teknedir. Alt
yap1 olarak elektrik ve tatli su baglantisi
mevcuttur. Barmaga kayithh 110 adet tekne
bulunmaktadir. Teknelerin boyu 4-12 m
arasinda olup yapi1 malzemeleri ahsap ve
fiberglastir.  Cogunlukla uzatma aglarinin
kullanilmakta olup iskorpit, istavrit, mezgit ve
palamut gibi balik tlrlerinin avciligi
yapilmaktadir

4. TARTISMA VE SONUC

Bu calismada, Giresun il sinirlar igerisinde
bulunan 24 adet balik¢ilik kiy1 yapisinin alt ve
ist yap1 imkénlarinin yeterliligi, bulunan
tekne sayist ve kullanilan av araglarinin
cesitliligi belirlenmistir.

Calismada incelenen kiy1 yapilarindan,
Inciivez, Talipli Koyii, Kiiciikli K®oyii,
Merkez Gemiler Cekegi, Aksu, Giilburnu,
Esentepe, Halkova, Cavuslu, Aralik Koyii ve
Eynesil Merkez ¢ekek yerlerinin, Giresun
Merkez, Tirebolu, Gorele balik¢1
barmaklarinin imar durumlarinin oldugu,
Piraziz, Yalikdy, Kesap, Tepekdy, Zefre, Ozlii
koyii, Yalikdy, Ismail Beyli, Boztepe kayik
cekek yerleri ile Pazarsuyu balik¢1 barinaginin
imar  durumlarinin = bulunmadigi  tespit
edilmistir.

Balik¢1 barinaklarinda rihtim ve iskeleler,
balik¢1 gemilerinin, diizenli ve emniyetli bir
sekilde yanasabilmesine imkan vermektedir.
Incelenen kiy1 yapilarinin bliyiik
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cogunlugunda rihtim bulunmaktadir. Ancak
ozellikle aveiligin yogun oldugu donemlerde
ihtiyac1 karsilamadigi, teknelerin damlarin
ontine ¢ekildigi belirtilmistir. Zonguldak
Ilinde yiiriitilen bir ¢alismada, balik¢
barinaklarinda balik¢ilik icin gerekli olan
rihtim, ¢ekek yeri gibi ana unsurlarin var
oldugunu ancak bu barmaklarin ideal
gelisimini tamamlamadiklari, balik¢ilarin ag
yapimi ve teknelerinin kiyiya g¢ekilmesi ve
korunmasi1 ig¢in gerekli donanima sahip
olmadiklari, avlanan baliklarin korunmasi ve
satist icin alanlarin  bulunmadig1 tespit
edilmistir (Dadayl1, 2012).

Denizden barinak igerisine emniyetli girisi
saglayan fenerlerin, Giresun Merkez Balike¢1
Limani, Gorele Balik¢1 Barinagi, Pazarsuyu
Balik¢1 Barinagi ve Tirebolu Biiylik Balik¢i
Limaninda oldugu digerlerinde ise olmadigi
tespit edilmistir. Ayrica tiim kiy1 yapilarinda
dam bulundugu, balik¢ilarin teknelerini bu
damlarin O6nilinde bulunan ¢ekek yerlerine
alarak ag bakimlarim1 burada yaptiklar
goriilmiistiir. Kiyr yapilarmin temel sorunu
durumunda  olan elektrik  ve su
yoksunlugundan dolay1 balik¢ilarin tekne ve
ag bakim onarim islemleri esnasinda sorun
yasadiklar1  belirlenmistir. ~ Yildiz =~ ve
Karakulak (2013), Istanbul il smirlar
icerisinde bulunan balik¢ilik kiy1 yapilarma
yonelik  yaptiklar1 calismada, ekonomik
bakimdan gii¢lii baz1 barinaklar disinda, diger
barinaklarin, balik¢i teknelerine uygun hizmet
veremedigi, yeterli alt ve st yapisi
bulunmayan bu kiy1 yapilarimin sadece
olumsuz hava sartlarindan  korunmay1
sagladigimm  ve balik¢ilik  {iretimini  ve
kalitesini  arttirmaya  yonelik  hizmet
saglayamadigini bildirmislerdir.

Ustyapr unsurlar1 agisindan bakildiginda ise
ag tamir yeri, ag kurutma sahasi, tuvalet, satig
yeri, balik¢1 lokali gibi yapilarin bulunmamasi
ile birlikte, barmaklarin, balik¢ilarin temel
ihtiyaclarin bile kargilamakta yetersiz oldugu

goriilmiistiir.  Aym1  zamanda  balik¢1
barmaklarini kiralayan kisi veya
kuruluslarinda  ihtiyaclarin  giderilmesine

yonelik hizmet sunmadigi balik¢ilarla yapilan
yliz yiize goriismelerde tespit edilmistir. Sinop
ilinde yapilan bir ¢calismada, mevcut balik¢t
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liman ve barmaklarinin balik bosaltma,
pazarlama, satiy ve muhafaza, tekne ve

balik¢ilarin ihtiyaclarinin giderilmesi
acisindan  yetersiz  durumda  oldugu
saptanmistir. Balik¢ilik altyapilarinin

yetersizliginden dolayr mevcut potansiyelin
degerlendirilemedigi ve balik¢ilik meslegini
tercih edilir bir meslek olmaktan c¢ikardigi
belirtilmistir (Erdem vd., 2018). Datca-
Bozburun Yarimadasinda, liman
kiralamasindaki basarisizliklar, tekne ve ag
bakim onarim yerlerinin ve soguk hava
depolariin bulunmayis1 yore balik¢ilar igin
onemli bir sorun olarak belirtilmistir (Akyol
ve Ceyhan, 2007). Mevcut ¢alisma ve daha
onceki c¢alisma sonuglarma bakildiginda
balikgilik kiy1 yapilarinin genel olarak, gerek
alt yap1 gerekse iist yap1 bakimindan istenilen
seviyede hizmet vermedigi goriilmektedir.

Yildiz ve Karakulak (2013), barinaklarin bir
kisminin amaglar1 disinda kullanildigini, kum
motorlar1 ve yatlarin barmaklar: iggal ettigini
bildirmislerdir. Boran ve Avci Softa (2016),
Trabzon ilindeki balik¢ilik kiyr yapilarinin
tamaminin yonetmelik ve ilgili kurumlarca
hazirlanmis raporlardaki nitelikleri
tasimadigini, bu yapilarin durum ve ihtiyag
analizi yapilmadan insa edildigini ve alt-iist
yap1 Ozellikleri bakimindan iyilestirilmesi
gerektigini bildirmislerdir. Bu c¢aligmada da
balikg¢ilik kiy1 yapilarinda korunan su alaninin

zamanla kum dolmasi ve isletmecisi
olmadigindan veya yeterli caligmalarin
yapilmamasindan dolay1 magduriyet
yasandig1 tespit edilmistir. Gorildiigii lizere
barinaklarin ihtiyaglar dogrultusunda
tyilestirilmesine yonelik calismalar
yapilmamasinin yant sira mevcut
durumlarinin ~ korunmamast s6z konusu
olmaktadir.

Calismada balik¢t barmaklarinin - baglanti
yollarinin ¢ogunlukla stabilize ve toprak yol
oldugu ve vyagan yagmurlarin etkisiyle
kullanima elverissiz hale geldigi
belirlenmistir. Ayrica barmak giivenligine
yonelik herhangi bir onlem bulunmadigi,

ozellikle yangin  sondiirmeye  yonelik
sistemlerin ~ olmadigr, bu  hizmetlerin
bulunduklar1 ilgenin belediyesinden

sagladiklar tespit edilmistir.
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Giresun ilinde bulunan tim kiy1 yapilar
degerlendirildiginde, ilgili yoOnetmelik ve
raporlarda belirtilen ozelliklerde, altyapr ve
iistyapr islevleri agisindan, tam anlamiyla
kosullar saglayan kiy1 yapisi
bulunmamaktadir. Ancak mevcut kiy1 yapilari
icerisinde Tirebolu balik¢1 barinagi, Gorele
balik¢1 barinagi, Giresun merkez balik¢i
barinagi ve Piraziz barinma yerinin, altyapisal
ve lstyapisal islevlere yonelik gerekliliklerin

karsilanmasini saglayacak yapilari
bulundurmas:  bakimindan  diger  kiy1
yapilarina goére daha iyi durumda oldugu
gorilmiistiir.

Incelenen balik¢1 barinaklarinin %100'iinde
elektrik, %50'sinde tatl1 su, %100%inde fener,
%100'tinde rihtim, %100%nde ¢ekek yeri,
%50'sinde ag tamir yeri, %25'inde ag kurutma
yeri, %75'inde idare binasi, %75'inde tuvalet,
%25'inde otopark ve %?25'inde kafeterya
oldugu tespit edilmistir. Yine 18 adet cekek
yeri ve 2 adet barmmma yeri incelendiginde
%20'sinde elektrik, %30'unda tath su,
%20'sinde rithtim, %5'inde ag tamir yeri,
%10'unda ag kurutma sahasi ve %30'unda
tuvalet bulundugu  goriilmistir.  Kiy1
yapilarinin higbirinde 6n sogutma deposu, buz
iretim tesisi ve perakende satig yerinin
olmadig tespit edilmistir.

Belen (2012), iilkemiz barinaklarinin nicelik
olarak, gilinlimiiz sartlarinda, kabul edilebilir
seviyede oldugunu, ancak nitelik olarak,
diinyada balik¢ikta s6z sahibi tilkelere kiyasla,
mevcut durumun balik¢ilik faaliyetlerinin
daha muntazam yiiriitilmesine  olanak
saglayamayacak seviyede oldugunu ve
barinaklarin tamamina yakininda
rehabilitasyon  caligmalarinin  yapilmasi
gerektigini bildirmistir. Yapilan caligsmalar
iilkemizde bulunan balik¢ilik kiyr yapilarinin
modern bir balik¢iligin yapilabilmesi i¢in
gerekli olan hizmetleri veremedigini ortaya
cikarmaktadir. Ozellikle Karadeniz
bolgesinde yerel halkin gecim kaynagi olan
balikgiligin gelistirilebilmesi ve balik¢ilik
faaliyetleri agisindan 6nemli bir yere sahip
olan balik¢1 bariaklarinin fiziki kosullarinin
iyilestirilmesi su friinleri liretimine olumlu
yonde etki edecektir. Bu nedenle balike1
barmaklarinin,  teknelerin  kotii  hava
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kosullarinda korunmasini saglayan yerler
olmaktan ¢ikarip, ¢evre balik¢ilarinin, ¢aligma

sartlarin1  kolaylastiracak ve ihtiyaglarini
karsilayacak  altyapi-listyapt  islevlerinin
saglanmasmma  imkan  verecek  sekilde
diizenlenmesi gerekmektedir.
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ABSTRACT

The goal of this study is to improve the
knowledge of CSR practices in the port
sector by investigating corporate websites.
Since corporate websites have become an
effective area to diffuse information about
firms’ mission, vision, and strategies, it is
believed that companies who are active in
CSR issues will communicate through the
internet and thus which themes are prevalent
in the port sector would be identified. The
sample that was selected for the study
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OZET

Bu c¢aligmanin amaci, limancilik sektoriindeki KSS uygulamalarina iliskin bilgileri kurumsal web
sitelerini inceleyerek artirmaktir. Kurumsal web siteleri firmalarin misyon, vizyon ve stratejileri
hakkinda bilgilerin yayilmasinda etkili bir alan haline geldiginden, KSS konularinda aktif olan
firmalarin internet aracilifiyla iletisim kuracaklarina ve bu sayede limancilik sektoriinde hangi
temalarin hakim oldugunun tespit edilebilecegine inanilmaktadir. Calisma i¢in segilen 6rneklem,
2017 TURKLIM raporunun segili endeksinde yer alan tiim biiyiik firmalarm web sitelerinden
olusmaktadir. Tiirkiye limanlarinda hangi farkli temalarin temsil edildigini belirlemek igin igerik
analizi yontemi uygulanmistir.Yazarlar, limanlarin kurumsal web sitelerinde KSS ile ilgili hangi
temalarin sunuldugunu, ve ayrica bu bilgilerin nasil ve nerede sunuldugunu belirlemeyi

amagclamaktadir.

Anahtar sbzciikler: Kurumsal Sosyal Sorumluluk, Liman, Igerik analizi, Web sitesi.

1. INTRODUCTION

Corporate Social Responsibility (CSR) is a
term that gained considerable interest from
academicians as well as practitioners. Yet,
defining the concept is rather challenging
since CSR consists of dimensions shaping
according to the views of the researchers
from various fields making it difficult even
to name the concept. Terms such as
Business Ethics, Stakeholder Management,
Corporate Governance, Corporate
Citizenship and Sustainability (Matten ve
Moon; 2004; Carroll ve Shabana 2010) are
used as synonyms of CSR. On the other
hand, CSR has developed under the
different lenses of various theories such as
stewardship theory, stakeholder theory,
resource-based theory, institutional theory,
agency theory that results in many
conceptualizations of CSR (Lindgreen et
al., 2009; 303).

Researchers  also  suggest  various
dimensions in their CSR definitions. The
best known is Carroll’s pyramid (1979)
including  four  dimensions named
economic, legal, ethical and discretionary.
Freeman (1984), opposed to Friedman’s
“shareholder theory” (1970), by presenting
a new dimension in CSR with his well-
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known “stakeholders theory”. With this new
approach, managers and entrepreneurs had

to add stakeholders (e.g. suppliers,
customers, competitors, creditors,
employees, government, media, local

communities, unions, business community,
etc. into their circles of thought and action.

Later, Elkington (1997) added the
environmental dimension into CSR
literature by introducing his famous “Triple
Bottom Line” approach that concerns
economic (Profit) responsibility, social
responsibility  (People), environmental
responsibility (Planet). With this new
dimension, CSR is mostly discussed with
“Sustainability” title and World Business
Council for Sustainable Development
(2008) has presented its CSR definition as;
“the continuing commitment by business to
behave ethically and contribute to economic
development while improving the quality of
life of the workforce and their families as
well as of the local community and society
at large”.

To establish a better understanding of CSR,
Dahlsrud (2008) examined existing CSR
definitions through content analysis and
categorized CSR via dimensions. The
author concluded that the definitions of
CSR are coherently focusing on five
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dimensions respectively stakeholder, social,
economic, voluntariness and
environmental. Recently, Rahman (2011)
has got a conclusion that CSR has ten major
dimensions  such as  stakeholders’
involvement, an obligation to the society,
economic development, improving the
quality of life, ethical business practice,
voluntariness, human rights, law-abiding,
protection of the environment,
accountability and transparency via content
analysis.

It’s not surprising that the meaning of CSR
will vary as economic, social, technical,
political and  cultural  development
continues. However, the significant
problem is that organization’s interpretation
and thus the implementation of CSR
appears incoherent and inconsistent due to
the lack of shared understanding of the
concept. Lack of common language creates
multiple interpretations amongst
organizations and thus practitioners have
difficulties in building effective CSR
strategy. This uncertainty arising from the
evolution of the concept leads some
academicians to  investigate  which
particular themes are presented in the
implementation of CSR. In order to fill the
research gaps, the current paper examines
the websites of organizations to get a picture
of the CSR concepts via firms’ reports. In
the literature, there exists researches that
investigates websites via different methods
but to the best of the authors’ knowledge,
websites of ports is under-studied.

2. LITERATURE REVIEW

Nowadays, CSR communication receives
growing attention and CSR reports have
been a popular source of research data to
determine the major themes or topics from
CSR-related conversations. Since Internet
has been progressively adopted in
environmental and social disclosures, it also
has become main channel for CSR
communication. Even in cases where
companies do not prefer to publish any CSR
or sustainability report, they incline to use
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their official websites to announce such
responsible conducts (Santos et al., 2016).
In this context, a great deal of studies has
examined aspects of companies’ self-
presentation of CSR on websites. For
instance, Maignan and Ralston (2002)
conceptualized CSR with three aspects as
motivating principles, processes, and
stakeholder issues discussed in web pages
firms in the U.S., the U.K., France, and the
Netherlands. Motivating principles were

grouped as value-driven, stakeholder-
driven, and performance-driven.
Philanthropic  programs, Sponsorships,

Volunteerism, Code of Ethics, Quality
Programs, Management of Environmental
Impacts, Health and Safety programs, are
identified as common CSR processes. The
researchers also determined five
stakeholder groups and some main issues
most presented by the firms in order to build
the image of good citizenship in relation to
each stakeholder group as; Community
(Arts and culture, Education, Quality of life,
Safety, Protection of the environment),
Customers (Product/service quality, safety),
Employees (Equal opportunity, Health, and
safety), Shareholders and Suppliers.

In addition, Snider et al. (2003) analyzed
websites of Forbes Magazine’s top 50 U.S.
and top 50 multinational firms of non-U.S.
origin within the context of stakeholder
theory. The results revealed that in general
firms concentrate on stakeholders with the
fewest number and variety of CSR
messages belonging to competitors is shown
in Table 1.

Capriotti and Moreno (2007) applied a
content analysis to the corporate websites of
the 35 companies and had determined ten
issues that correspond to CSR including
corporate profile, corporate governance,
corporate ethics, and relationship with
publics, external criteria, product and
services, economic action, social action,
environmental action, employment, and
human resources. Furthermore, Holder-
Webb et al. (2009) investigated how many
times the information about specific CSR
category is disclosed throughout the website
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of U.S. firms and found that community
matters, health and safety, diversity and
human resources, environmental issues,

human rights, and supply chain practices are
reported more frequently.

Table 1. Stakeholders and CSR Messages (Snider et al., 2003)

Customers
Employees
issues are stressed.

The value of goods and services and satisfying customers’ perceived needs are stressed.
Skill development, career enhancement diverse employees and suppliers, gender and race

Competitors

To compete fairly based on the preeminence of firms’ products is stressed.

Stockholders

quality products is stressed.

The importance of trust gained through the use of honest, inclusive, and timely
communications and also advancing the net worth of ownership by marketing high-

Society (i)Local

stressed.

To improve the neighborhoods in which employees work and live is

(ii) National

Attempts to advance important national interests of particular countries,
especially during times of great urgency or need is stressed.

(iii) Worldwide
communities

Concerns about and efforts to enhance the quality of life of citizens
using the opportunities inherent in their product offerings are stressed.

Meanwhile, Basil and Erlandson (2008)
grouped CSR activities into two main
groups as internal and external activities.
Cause-related marketing, charitable
donations, event sponsorship, and employee
volunteerism are examples of external
activities whereas having a code of ethics,
having health and safety policies, and
having responsible environmental policies
are examples of internal activities. The
researchers also observed a shift in the
content of the companies’ CSR reporting,
moving from an emphasis upon issues of
philanthropy to topics of environment,
health/safety, and codes of ethics.

Tate and Ellram (2010) colleagues analyzed
CSR reports of 100 companies to determine
what patterns existed in their documents.
Health, energy, risk management, consumer
orientation and community focus are the
most popular themes. As a case study
approach, Woo and Jin (2015) investigated
six apparel firms® CSR communication
disclosures on the official websites using a
content analysis method and the Global
Reporting Initiative’s categorial CSR
reporting guidelines. The GRI provides six
structured categories of CSR issues for CSR
reporting: environmental, human rights,
labor, social, product responsibility, and
economic CSR issues. They found that the
USA firms largely focussed on labor issues,

54

while the European firms focussed on
environmental issues and the Asian firms
centered on social issues.

Recently, Chae and Park (2018) searched
the prevalent topics or themes in CSR
conversations that are being communicated
in the Twitter-sphere. According to the
findings of the study, between 2014 and
2016, the most popular topics were related
to company strategy (economic aspect of
CSR), community charity, climate and
energy-related issues, supply chain, and
corporate/environmental/social governance.
The authors also analyzed the interest in
CSR topics over time and found that some
topics have grown in popularity, including
employee engagement, community charity,
and CSR’s latest story. Also, topics such as
health, tobacco, and philanthropy have
declined in topic proportions. However,
they also added that philanthropic cluster is
strongly related to community focus cluster
and topics such as help needed, NGO (non-
governmental organizations),
crowdfunding, give back, gifts, community,
charity, donation, and local indicates an
increasing trend.

When it comes to seaports, even CSR
concept has been gained significance due to
increasing  environmental and social
pressures, effect of globalization, and in
parallel technological, infrastructural and
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transportational advancements. However,
there still exists scant research on CSR
applications considering all dimensions of
the concept. Contextualisation of different
dimensions such as social, economic or
environmental affairs regarding port
organizations has been addressed quite
varying based on the research area. A
substantial part of the studies has
concentrated on environmental impact of
seaports (Adams et al., 2009; Bateman,
1996; Darbra et al, 2009). Some
researchers have been approached CSR
concept from the sustainability perspectives
(Denktas Sakar and Karatas Cetin, 2012;
Lam and Van de Voorde, 2012), while few
authors considered more comprehensive
scope of the CSR applications of seaports by
integrating various dimensions (Denktas
Sakar and Karatag Cetin, 2015; Santos et al.,
2016, Vanelslander, 2016).

A study conducted by the Verhoven (2010)
on behalf of ESPO, on 116 European ports
revealed that just %45 of the port authorities
pursued an official, established CSR policy.
Considering countries, ports in Spain, Italia
and France were in the forefront in
disclosure of CSR activities. Transparency,
adopting integrated management systems
(i.e. TQM or ISO 14001) and stakeholder
involvement were presented as the most
popular CSR issues. In another ESPO
research that was carried out on 86 ports
from 19 countries in 2015-2016, more than
half of the ports were reported as having
online formal CSR reports. Local
community and employees were pointed as
principal beneficiaries of CSR programs at
ports.

Santos et al. (2016) investigated 186
European ports. Even though ports had been
carried out CSR activities, no CSR related
information was found in 34% of those
ports’ websites. On the other hand, findings
showed that larger ports were more likely to
disclose CSR information. Furthermore,
qualitative information regarding social and
environmental issues had wider range on
ports’ websites compared to economical
information.
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Bateman  (1996)  emphasized  the
significance of following environmental
policies and taking making provisions
against shipping transport pollutions,
especially in  ports which  are
environmentally sensitive like Australian
ports. According to him, environmental
pollution is closely associated with high
costs. Therefore, port authorities should pay
strict attention to environmental issues such
as dredging (spoil), waste management
(garbage, salvage, oil wastes), and ballast
water management). Darbra ef al. (2009)
had interviews with managers from 26 ports
located in Europe to explore which
environmental information they require.
Research findings demonstrated that ports
need to carefully analyze and control mainly
quality of water, marine related issues,
turbidity and sediment processes in order to
sustain major port operations, fulfill their
local responsibilities and obey legislations.

Denktas Sakar and Karatag Cetin (2015)
analyzed European ports’ CSR practices
from the value chain perspective. Study
results evinced the necessity of stakeholder
and local community partnership, and
stressed adopting engagement strategies as
one of the key consideration of port
authorities. Commitment to ethical values
such as accountability, transparency,
trustworthiness and integrity were indicated
as critical CSR practices being carried out
by those ports as well. Voluntary activities
also had of capital importance for port
authorities accordingly participation in
sport, educational or cultural activities as
volunteer was accentuated in CSR reports.

Vanelslander (2016) explored primary
objectives of CSR dimensions and pointed
out how innovation attempts respond to the
emerging objectives. He suggested that
economic objectives of a seaport include
selling sustainable services, achieving
sustainable purchasing and enhancement of
financial ratios; social objectives principally
encompass safety and security, supplier
relations, voluntary activities, emotional
well-being of employees which refers to
healthiness and happiness of them, training
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opportunities, diverse workforce and so on
while environmental goals focus on waste
management, energy and climate related
topics involving reducing CO; emission,
electric, gas or water usage. Vanelslander

posited most positive influence of
innovation was recorded on social
objectives.

Consequently, companies have been under
pressure to adapt themselves to rapidly
changing requirements of the business
world. They are expected to be accountable
for both the social and environmental
impacts of their actions. In this context,
CSR activities have opened up many
opportunities in terms of competitiveness,
innovativeness and strengthening corporate
reputation (Porter and Kramer, 2006).
However, reviewing literature shows that
companies can be lacked in defining or
scoping their CSR activities. Although CSR
paradigm has shifted due to trends of
changes in time, basic essentials remain
steady and give shape to companies’ efforts.
Accordingly, this study targets to analyze
corporate websites of Turkish container
ports to enhance CSR knowledge. The main
reason is that websites are effective tools for
companies to publicize themselves and
inform especially external stakeholders. As
mentioned before, not only CSR reports but
also sustainability or annual reports,
corporate governance, mission & vision
statements, strategies, policies, and even
media sections can be used for information
diffusion regarding CSR information.
Therefore, sources of motivations, main
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themes, and ways of doing such CSR
activities in the port industry will be
clarified at the end of the study.

3. METHODOLOGY

This study aims to analyze the presence of
information on corporate social
responsibility that is on the corporate web
sites of container ports which operate in
Turkey. The study has qualitative
characteristics since it employs content
analysis of web sites to identify and describe
social responsibility patterns, determine
which specific themes are representative
among port companies, explore where and
how CSR related information is presented.
In this context, a comprehensive literature
review together with an examination of
CSR reports, sustainability and annual
reports of container ports in Turkey were
conducted. Furthermore, mission & vision
and policy statements, company strategies,
plans, media, news, and declarations were
checked in the websites of identified ports
in case of no available CSR-related
information, sustainability or annual report.
The sample that was selected for the study
consists of the corporate web sites of all top
companies that were part of the selective
index of the 2017 TURKLIM report. This
index is the basic reference for the Turkish
port market at the national and international
levels. The 26 container ports that were
included in the study and their web sites are
presented in the following table:
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Table 2. Turkish Container Ports (adapted from TURKLIM 2017 Report)

Name of the Port Owner of the Port Corporate Web-site
Marport Arkas http://www.marport.com.tr/anasayfa.html
MIP PSA&Akfen https://www.mersinport.com.tr/

Evyap Port Evyap https://www.evyapport.com/
[zmir Alsancak TCDD not available
Kumport CMHI,COSCO,CIC http://www.kumport.com.tr/
Yilport Yildirim Group https://www.yilport.com/tr/
Ege Giibre Ege Giibre A.S. http://www.egegubre.com.tr/
Gemport Yildirim Group http://www.gemport.com.tr/
Mardas Mardas http://www.mardas.com.tr/
Nemport Oyak Group https://www.nemport.com.tr/
Borusan Port Borusan https://www.borusanlimani.com.tr/
Limak Iskenderun Limak Group http://www.limakports.com.tr/tr
Port Akdeniz Global Ports Holding not available
Assan Port Kibar Holding https://www.assanport.com.tr/
Haydarpasa TCDD not available
Roda Port Bursa  Cimento,  Dora | http://rodaport.com/

Yatirim
Samsun Port Cey Group http://www.samsunport.com.tr/tr/anasayfa
DP World Yarimca DP World http://www.dpworldyarimca.com/tr
Trabzon Port Albayrak Holding http://trabzonport.com.tr/
Limas Hayat Holding http://www.limas.com.tr/
C. Bandirma Celebi Holding http://www.portofbandirma.com.tr/
SafiPort Safi Holding http://www.safiport.com.tr/
Akcansa Port Sabanci Holding http://www.akcansaport.com/
TDI Tekirdag* Cey Group http://www.ceyporttekirdag.com.tr/tr/anasayfa
APM Terminal** SOCAR http://www.petlim.com.tr/
Asyaport MSC http://www.asyaport.com/tr-TR

3.1. Scope and Limitations

Some ports specifically public ports such as
Alsancak and Haydarpasa is not included in
the study because their websites are not
operational. Similarly, Port of Akdeniz was
excluded due to no own website of the port
although Global Ports Holding is a private
company. Moreover, Ceyport Tekirdag and
Mardas were excluded since their web sites
were under construction. The remaining 21
ports’ websites were determined as the
sample of this research. On the other hand,
although Tekirdag Port* was owned by TDI
when the TURKLIM Port Sector Report was
published, it was sold to Cey Group in the
end of 2018 and privatized. Meanwhile, all
of the shares held by APM Terminals**
were acquired by SOCAR Turkey Enerji
A.S. Therefore, researches on both
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companies’ web sites were conducted
considering new ownerships of Cey Group
and SOCAR Turkey.

3.2. Findings

When official web sites of ports analyzed, it
is seen that 5 ports present CSR related
information under CSR title, 3 ports mention
such information under sustainability title
and only 3 ports use both terms to explain
their social responsibility perspectives and
applications. Also, 3 ports refer to CSR
related information specifically under
annual activity reports. These ports are
visualized in Figure 1. Though these
investigated ports had significant sources
concerning CSR reports, sustainability
reports or annual reports, remaining ports
were lack of such sources and led authors to
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investigate related sections namely mission
and vision statements, values, policies,
strategies, media, news and magazines to

CER title

KPP

Yilport

Limak [skendarun

Celebi Bandirma

Safi Port

Fig 1. Sources of CSR information

The ports which regard social responsibility
within the scope of annual activity report
predominantly announced this kind of
information in ‘investor relation’ part of
their website which indicates that their main
motivation source was based on the ground
of economical drivers. The monetary values
of social responsibility projects were

Asya Port
Akgansa

S50OCAR

Ege Gibre
Foda Port

Trabzon Port

check whether there is any CSR related
information or not.

Sustainability title

Fumport

Memport

DPF \World Yarnmnca

Annual report

elaborated rather than context of them
which means that shareholders are the key
stakeholder group of them. Actually, CSR
messages on websites say a lot about the
company’s stakeholders, their main tools
and motivations. Table 3 demonstrates
different examples of these messages based
on stakeholder theory.
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Table 3. Stakeholder Theory Examples (URL-1:URL-23, 2019)

Stakeholder Group Examples
Customers Gemport states ‘customer orientation’ as a core value and ‘customer satisfaction
as ‘mission’.
Yilport uses Customer Access Portal called ‘Infinity.’
Employees Celebi Bandirma stresses employees as the most valuable stakeholder.
Limak Iskenderun applies ‘Employee Satisfaction Surveys’ and also support skill
developments with training activities and egalitarian approach.
Competitors SafiPort follows a policy which emphasizes ‘professional ethics’ in doing business
and provides ‘high quality products’ to fairly compete with rivals.
Stockholders Ege Giibre pursues profitable and sustainable growth with their shareholders
according to port mission.
Trabzon Port describes themselves as ‘transparent’, ‘accountable’, ‘fair’ and
‘responsible’ organization and informs all shareholders.
Society Local:  C.Bandirma Port generally employs local community as CSR.
MIP supports urban development projects.
National: MIP carried out ‘Onarmasi Bizden Okumas1 Sizden Project’.
Worldwide: DP World is a member of ‘“Women’s Empowerment Principles’.
Government Nemport cares about legal and regulatory compliance as mentioned in
sustainability report.
EVYAP Port carries out an audit information system.
Suppliers Yilport has a ‘Supply Chain Solutions’ section on its web-site.
In sustainability report Kumport lays emphasis on collaboration with suppliers.
Media Marport publicizes their social responsibility activities by means of media.
Roda Port publishes annual activity report to inform media organizations.
Non-governmental | Kumport supports a non-governmental organization with the participation of
organizations employees within the scope of Vodafone Istanbul Marathon every year .
Asya Port runs blood donation campaigns with The Red Crescent.
Asyaport maintains the Social Kumport and Limak Iskenderun have

Responsibility Management System and
Stakeholder Engagement Plan. In the
sustainability report of Akcansa, both
stakeholder groups and communication
tools are  explained.  Accordingly,
universities and academicians, opinion
leaders, and employee families are also
considered as stakeholders. ~Among all
stakeholders, customers are the most
emphasize stakeholder group. 86% of
investigated ports specifically touch upon
‘customer-orientation’, ‘customer
satisfaction” and ‘customer relations’ topics.
72 % of investigated ports try to succeed
through operating ‘customer service
support’, ‘customer relationship
management system’, ‘customer feedback
or satisfaction form/survey/system’ or
‘customer access portal’. Furthermore, only
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‘personnel feedback/satisfaction platforms’.
Human Resources policies and corporate
governance sections of ports reflect how
employees play a key role in operations and
are supported with training activities,
employee benefits, equal opportunities,
diversity, health and safety policies, abiding
by business ethics principles etc. For
instance, even though Kumport doesn’t
have such a feedback system, the company
donates sapling through the agency of
TEMA for each newborn baby of
employees. Likewise, many of those ports
serve to society by dint of several non-
governmental organizations. Those
activities could be internal, or external,
extrinsically motivated. Table 4 classifies
CSR activities of ports.
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Table 4. Grouping CSR activities (URL-1:URL-23, 2019)

Group Examples
Cause-related | Some ports give whole sponsorship revenues as a scholarship to needy
marketing
students.
Charitable Yilport gives scholarships to students and disabled people by way of Garip
External | gonations & Zeycan YILDIRIM Foundation.
Event MIP has sponsored the 2nd Mersin Culture Festival in 2014,
sponsorship
Employee Kumport employees and managers participated in painting activities of a
volunteerism school in Esenyurt.
Code of Ethics | Marport has a section of ‘Ethics and Compliance Rules’ on web site.
Health&Safety | Samsun Port states requirement of Health-Safety-Security policies and
Internal .. . . . 7.
Policies being responsible for development and following such policies.
Environmental | Asyaport publishes ‘Annual Environmental Report’” in which
policies Environmental Aspect Impact and Aspect Assessment List exists.

Although not all ports explain their
corporate responsibility activities in detail,
internal activities appear in almost all web-
sites of investigated ports. For instance,
more than half of the ports stressed about
their adherence to ethical principles while
nearly all of them have health, safety,
environment (HSE) activities. Among them,
environmental policies and
implementations  were  observed as
prevalent topics. Importance of protection
of bio-diversity, shifting to alternative
energy sources even energy production
(Asya Port and Samsun Port), waste
recycling, automation, minimize carbon
footprint, climate change has emerged as
popular topics. Asya Port is the first port
awarded with EcoPort PERS (Port
Environmental Review System) certificate
by ESPO in Turkey. Marport, Kumport and
Borusan Port put more effort forth to
environmental issues as they have ‘Green
Port Certificates’. Furthermore, Asya Port,
Samsun Port, Yilport and Celebi Bandirma
Port stated willingness to be eco-friendly
port and get the green port certificate, too.
On the other hand SOCAR terminal and DP
World Yarimca also run  several
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environmental awareness projects. To
illustrate, SOCAR (Petkim) invested in $1,5
million to energy efficiency projects, DP
World made several organizations within
the scope of ‘Go Green’ campaign which
focused on three main themes namely
recycling, reusing and climate change.

Moreover, the quality was observed as
another frequently-cited term regarding
CSR. 90% of ports used quality and even in
some cases excellence term. Yet, only 20%
of them namely Marport, Kumport, Borusan
Port and SOCAR Terminal have EFQM
Perfection Model Certificate. On the other
hand, being consonant with human rights
was also indicated in some CSR policies.
Especially, the protection of personal data
matter was highlighted by ports regardless
of belonging to the customer, investor,

supplier or employees. Apart from,
innovation (IT, industry 4.0, automation,
management  systems, supply chain

solutions, eco-friendly equipments) and risk
management were seen as overstated topics
due to capital intensive, international and
volatile characteristics of the maritime
industry.
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Table 5. CSR Dimensions (URL-1:URL-23, 2019)

Dimensions

Implementation

Economic

*Contribution to economic growth/development
*Corporate governance

*Efficient space utilization

*Follow up commercial policies to attract new customers and retain existing customers
*Indirect economic impacts

*Investment on global logistics center

*Investments on new equipment and superstructure
*Investments on transport infrastructure (roadway, railway)
*Maintaining the port profitability

*Providing employment opportunities

*Financial transparency policy

*Using auditing system

Social

*Arranging port days/port tours etc.

*Attending career days

*Become a party to international communities/contracts (e.g. Women’s Empowerment
Principles)

*Communication with media

*Create safety work conditions via training activities and innovation
*Develop a favourable relationship between port and society

*Inform society about CSR and port related issues

*Integrated Management Programs (HSE)

*Integration of business operations and social concerns

*Providing internship opportunities

*Support employee diversity, women in workforce and disabled people
*Support labour rights, training activities etc.

*Supporting urban development projects

Environmental

* Automation

*Climate protection

*Efficient use of port area

*Environmentally compatible dredging

*Invest on eco-friendly equipment

*Invest in energy efficiency projects

*[SO 14001

*Launch and run environmental campaigns (e.g. Go Green)
*Minimize carbon footprint

*Minimize impact on nature (environmental policies to minimize sea-air and land
contamination etc.)

*PR and education activities on marine environment protection
*Producing own energy resources

*Protection of bio-diversity

*Train employees to boost environmental awareness

*Using alternative energy resources

*Waste recycling/reusing
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Table 5. CSR Dimensions (continued) (URL-1:URL-23, 2019)

Philanthropic | *Aid campaigns for disabled people
* Arranging iftar meal for Ramadan aid
* Attending university career days
*Blood donation campaigns to The Red Crescent
*Building education centers, hospitals, parks etc.
*Charity donations to needy families
*Collaborative partnership arrangements with universities for innovative projects (e.g.
Yilport Innovation contest)
*Daycare center for employee’s children
*Education activities for students
*@Giving scholarships to students
*Joint projects with civic organizations
*Knowledge sharing with the local community
*Participation in beach-cleaning activities
*Planting activities
*Raise awareness of students about recycling/reusing and climate change with seminars
*Reparation, painting of school buildings
*Sponsorship activities for sports, exhibitions, concerts, festivals etc.
*Supporting handicapped people’s education, employment, medical expenses
*Volunteerism of employees as participation in LOSEV/TEMA etc. activities
Stakeholder *Arrange periodic meetings with public, customers, suppliers and shareholders

*Being transparent, accountable, fair and responsible partners in business relations
*Collaboration with government agencies, educational institutions, NGOs
*Compliance with Health-Safety-Security policies and legal legislations
*Customer/employee feedback systems to boost their satisfaction
*Employment of local community
*Ensuring due diligence in relation to customers, suppliers and other stakeholders
*Prevention of corruption, bribery and protection stakeholders’ interests
*Produce ‘high-quality products/services’ with fair pricing
*Provide supply chain solutions
*Regional and global based strategic partnerships
*Support employee’ skill developments with training activities
*Using customer support services to increase accessibility

Considering elaborated corporate 4. DISCUSSION AND CONCLUSION

responsibility activities, it appears that
education (scholarships, establishment or
repairment  of  schools, internship
opportunities), philanthropic activities (iftar
meal, donations, supporting handicapped
people’s education, employment, medical
expenses),  sports  (sponsorships  of
tournaments, sports clubs, and teams) and
cultural activities
(exhibition/festival/concert  sponsorships,
art school foundations etc) are followed by
environmental projects. All those activities
are rooted in different motivations not only
the aforementioned economical
considerations but also environmental,
social, political, voluntariness, intention of
quality or process improvement.
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CSR has been an attention-grabbing topic
for both academics and corporations
recently. Management paradigm has been
shifted from a profit-based perspective to
more heightened environmental and societal
awareness. Although companies try to put
better effort to satisfy these kinds of needs,
they fall short of dissemination information
about what they actually do in terms of
CSR. This findings conforms with
Verhoven (2010)’s research. Most of the
investigated companies don’t have a
common structure or language to inform
their stakeholders about their CSR
activities.

The place or section where CSR related
information is given reflects the target
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stakeholder group and main motivation of
the port in practicing CSR activities.
Likewise, information content also provides
an insight about the driving force of socially
responsible practices. Obviously, ports that
mention the financial value of their CSR
activities or  disseminate  associated
information solely in annual report or
investor relations section of their websites
prioritize economic concerns and tend to
draw their shareholder attention rather than
customers, suppliers or local community.
Whereas, ports that desire to create
environmental awareness and social
consciousness generally prefer to acquaint
their stakeholders with the entire content of
CSR activities not only monetary equivalent
in their CSR report, sustainability report at
policy statements. Ports like that generally
act in a customer-oriented way compared to
other stakeholders.

Although public ports failed to catch up
with innovation and use web-sites, other
analyzed ports mostly used to inform CSR
activities via strategies, policies or values
rather than a specific report on their
websites. Also, the certificates held by the
ports provide information about their stance
regarding corporate social responsibility.
Most of the investigated ports have HSE
certificates (health-safety-environment) and
even some ports adopt integrated
management certificates (e.g. Asya Port,
Nemport, Roda-Port, Limas, SOCAR etc.).
These ports are trying to promote and
enhance the working conditions and
business processes for employees. HR
policies reveal an anti-discrimination
approach, backing equality and diversity,
training activities and benefits, employee
feedback or satisfactory survey systems etc.
which manifest how employees are valued
as a key stakeholder group. Moreover,
employees who feel special and valuable are
eager to be a volunteer and perform tasks
better that also can be seen as a win-win
strategy. Since port services require several
actors work together and create value to all
participants, producing supply chain
solutions with various trainings and
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common system usage are among the
emerging trends on the agenda of the caring
ports as well.

As the connection point of sea and land,
ports have a significant impact on the
environment. To minimize their harmful
effects, especially carbon footprint, Turkish
ports carry out several CSR activities
mainly by investing on automation and eco-
friendly equipments, putting a premium on
alternative energy sources, recycling, and
protection of bio-diversity. On the other
hand, their contribution to both national and
global economic development is a stubborn
fact via providing employment
opportunities, investing in infrastructure
and innovation, sustainable profitability etc.
Ports management should be accountable to
society and be dominant in social
responsibility activities. Content analysis of
websites indicates that as CSR themes,
Turkish ports give priority to the education
field which means establishing or rebuilding
educational institutions, giving scholarships
to students, providing training opportunities
and so on. Last but not least, philanthropic
activities like voluntariness for NGOs,
donations and charity activities,
handicapped people loom are explored in
CSR strategies of ports. Beside main

economic, social, environmental and
philanthropic topics, new topics like
quality/excellence, accountability,

innovation, personal data protection, ethics
and risk management have become popular
topics for Turkish ports.

The results of the study confirm changing
the CSR paradigm in the literature. Ports’
perspectives regarding CSR have been
converting from basic dimensions to a
texture that is more comprehensive and
suitable to the necessities of the time.
Today, port management is expected to be
more transparent, reliable and accountable
to the whole stakeholders to gain and sustain
competitiveness. Therefore, commitments
to ethical principles, legal and regulatory
compliance, carrying out auditing systems
come to the forefront and specifically
emphasized topics in most of the ports’
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web-sites just as Denktag Sakar and Karatag
Cetin (2015) mentioned in their study.
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Aegean Sea.
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mm TL) was caught on 10 December 2019 Keywords: Size, measurement, handline,

by an angler from the Bay of Sigacik, Sigacik Bay

Izmir, at a depth of 148 m. The specimen
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OZET

Dentex dentex (870 mm TL)’in ¢ok biiyiik bir bireyi 10 Aralik 2019 tarihinde Sigacik
Korfezi’nden (Izmir) 148 m derinlikte bir oltaci tarafindan yakalanmistir. Bu 6rnek Ege
Denizi i¢in D. dentex’in kaydedilmis maksimum boyudur.

Anahtar Kelimeler: Boyut, 6l¢lim, olta, Sigacik Korfezi

1.INTRODUCTION

Common dentex, Dentex dentex (Linnaeus,
1758) is marine, benthopelagic fish species,
and it inhabits rocky ground to 200 m, more
common 15-50 m (Bauchot and Hureau,
1986; Golani et al., 2006; Froese and Pauly,
2019). It feeds on fish, mollusks and
cephalopods (Froese and Pauly, 2019). It is
gonochoric, some specimens are
hermaphroditic (Bauchot and Hureau, 1986).
In the Mediterranean, reproduction occurs
between March and May in areas near coast
(Froese and Pauly, 2019). Common dentex is
highly prized fish but too uncommon to be
considered commercially important food fish
(Golani et al., 2006). According to fishbase,
its maximum size is 100 cm TL, and
maximum published weight is 14.3 kg (Froese
and Pauly, 2019).

Distribution is Mauritania, Senegal, Canary
Islands and Madeira, exceptionally to British

Isles, common south of 40°N (Spain, North
Africa) in the Mediterranean and Black Sea
(very rare) (Bauchot and Hureau, 1986;
Froese and Pauly, 2019). Carpenter and
Russell (2014) stated that D. dentex was
vulnerable in IUCN Red List, and its
population trend was unknown. This paper
reports a new maximum size of Dentex dentex
for the Aegean Sea.

2. MATERIAL AND METHODS

On 10 December 2019, a huge specimen of
Dentex dentex with a total length (TL) of 870
mm (Figure 1) was captured from rocky
bottom of Cilga cove, Sigacik Bay
(Coordinates: 38°05'57"N - 26°36'47"E) at a
depth of 148 m. This specimen was caught by
fluorocarbon handline (diameter: 0.50 mm)
with live cuttlefish bait by an angler.

Figure 1. Dentex dentex, caught from Sigacik Bay, Aegean Sea (Photo: O. Akyol)
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3.RESULTS AND DISCUSSION

The specimen was measured to the nearest
millimetre (Table 1). All measurements,
counts, and color patterns determined are in
accordance with the descriptions of Bauchot
and Hureau (1986), Golani et al. (2006) and
Froese and Pauly (2019).

In the Aegean Sea, D. dentex has been
reported since 1995 in various articles,

especially on length-weight relationship
studies (Table 2). Relatively, abundance of the
fish seems uncommon. Therefore, D. dentex is
a high commercially valuable fish in the area.
As seen that this ichthyologic note presents
the unique largest size of D. dentex throughout
the Aegean Sea. There is a gap of knowledge
on D. dentex and it needs further studies to
better understanding its bio-ecology.

Table 1. Morphometric measurements as percentage of total length (TL%) and meristic counts
recorded in Dentex dentex, captured from Sigacik Bay, Aegean Sea.

Measurements Size (mm) Proportion (TL%)
Total length (TL) 870

Standard length (SL) 763 87.7
Pectoral fin length 153 17.6
Pre-dorsal fin length 280 32.2
Pre-anal fin length 460 52.9
Pre-pectoral length 248 28.5
Head length 227 26.1
Eye diameter 27 3.1
Preorbitary length 95 10.9
Meristic counts

Dorsal fin rays XI+12

Anal fin rays I+8

Pectoral fin rays 15

Ventral fin rays I+5

Weight (g) 9275

Table 2. Successive records of Dentex dentex from the Aegean Sea

Area n Length  Lmin- Lmax (mm)  References

Euboikos Gulf, Greece 22 FL 109-300 Petrakis and Stergiou (1995)

Aegean Sea, Greece 16 TL 136-236 Moutopoulos and Stergiou (2002)

Gokgeada, Turkey 22 TL 168-615 Karakulak et al. (2006)

Izmir Bay, Turkey 17 FL 178-297 Ozaydin et al. (2007)

Gokova Bay, Turkey 39 TL 150-365 Ceyhan et al. (2009)

Giillik and Gokova, Turkey 97 TL 180-770 Aydin and Siimer (2010)

S Aegean, Turkey 97 TL 137-329 Bilge et al. (2014)

Sigacik Bay, Turkey 1 TL 870 This study
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ABSTRACT

In this study, it was aimed to define the
structural and operational characteristics of
traditional deep water cast nets used for
whiting fishing off the Turkish coast in the
Black Sea. The studies were carried out in
two stages; 1) field operations and 2) face to
face interviews with fishermen who are
using deep water cast nets to catch whiting.
Deep water cast nets are widely used for
whiting fishing in small scale fisheries in the
Black Sea. However, horse macherel, red
mullet, scorpion fish and some bivalves can
also be captured as bycatch with these nets.
Deep water cast nets are released from the
boat into the sea and sunk down to bottom
with spread out like a parachute. Deep water
cast nets are structured as follows; netting,
sinker line, sinker, brail lines, horn, swivel
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and pulling cord. The operation of a cast net
requires considerably high knowledge and
skills of the fishermen. So, every stage of
fishing operation is important in terms of
catch efficiency and operational success.
The main factors of successful operations
are the type of bottom, depth, state of the
sea, wind and deep currents. The operation
stages are examined as follows; pre-
operation, getting rid of curling and hurling,
state of the first contact with water surface
and downward move into the water column,
reaching to the bottom and capture of the
fish, hauling, opening procedure on the
vessel, taking the fish and as final
preparation of the for the next operation.

Keywords: Deep water cast nets, Black Sea
coast, Merlangius merlangus euxinus,
Demersal fish, Whiting fisheries.
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OZET

Bu caligmada Karadeniz Bolgesi’nde mezgit aveiliginda kullanilan derin su serpmesinin
yapisal ve operasyonel 6zelliklerinin tanimlanmasi amacglanmistir. Caligmalar 1) saha
operasyonlar1 ve 2) derin su serpme avciligt yapan balik¢ilarla yiizyiize goriisme seklinde
iki asamada gergeklestirilmistir.Derin su serpmesi Karadeniz’de kiiciik 6lgekli balikgilar
tarafindan mezgit avcilifinda yaygin olarak kullanilmaktadir. Bunun yaninda istavrit,
barbun, iskorpit ve bazi bivalve tiirleri de bu aglar ile yakalanabilmektedir. Derin su
serpmesi tekneden denize dogru atilir ve parasiit gibi agilarak deniz tabanina oturur. Derin
su serpme aglar; ham ag, kursun yaka ve kursun batiricilar, garmik, metal halka, firdondi
ve ¢ekme ipinden olugsmaktadir. Derin su serpme aglarin atimi balik¢ilar agisindan 6nemli
Olclide bilgi ve beceri gerektirmektedir. Bu sebeple operasyonun her asamasi av
verimliligi ve operasyon basarisi acisindan Onemlidir. Zemin yapisi, derinlik, dalga
durumu, riizgar ve dip akintis1 operasyon basarisini etkileyen onemli faktorlerdir. Derin
su serpme avcilig1 operasyonlari; 6n hazirlik, agin burulmasi ve suya birakilmasi, agin su
ile temasi ve deniz tabanina inisi, agin deniz tabanina oturmasi ve avin yakalanmasi, agin
cekilmesi, agin tekneye alinarak altinin agilmasi, avin toplanmasi ve son olarak derin su
serpmesinin bir sonraki operasyona hazirlanmasi asamalarindan olugsmaktadir.

Anahtar sozciikler: Derin su serpmesi, Karadeniz, Merlangius merlangus euxinus,

demersal balik, mezgit avcilig

1. INTRODUCTION

Some of the fish stocks in the world and
Turkey have been over-exploited apart from
sustainability and below biological safety
limits, and some others have been
completely depleted. Despite of the policies
and limitations implemented, fishermen's
desire is to catch more fish by using the
existing fishing gears and fishing methods
under ineffective control measures. Against
highly over-exploited pelagic stocks,
attention of the fishermen turns to the
demersal stocks in recent years. Demersal
stocks, which are already limited, have also
begun to over-exploited due to illegal
trawling activities in the region. Therefore,
discovery or development of alternative
fishing gears, definition/development of
existing fishing methods and gears is
important in terms of sustainable fishing.
Traditional deep water cast nets have been
used since the ancient times in whiting
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(Merlangius merlangus) fisheries in the
Black Sea region. The structural and
operational characteristics of this method
has not been defined yet in the literature.

Cast nets are widely used all over the world
in small-scale fisheries. FAO (2001) has
described the cast nets as circular nets which
is casted from the shore or from a small
boat, but in shallow waters in general, to
catch fish by falling down and closing in on
them. These kinds of nets are used to catch
fish swimming near the water surface, in
rather shallow waters. Cast nets are circular
nets in the group of thrown or falling nets
(Meador and Kelso, 1990; Mizuno, 1993).
Cast nets are thrown out in the area where
the fish is observed or thought to exist. Due
to the weights at the edge, it quickly sinks
down to the bottom of the water (Brandt,
1984). Cast nets are used in fish sampling
by scientific studies for ecological surveys
and aquaculture purposes (Tago and
Tsujimoto, 2006; Iguchi, 2012). MEGEP
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(2008) has classified the cast nets under five
groups; pocketed, pursed, shroud forms,
cast nets with and with put strings.

Deep water cast nets are released from the
boat into the sea and sank down to bottom
with spread out like a parachute (MEGEP,
2008). The deep water cast net method to
catch whiting is a small scale fishing
method that can be conducted by one
person. With a relatively long history, deep
water cast net fishing is regarded as a
traditional method of catching whiting that
has been used since antiquity in the Black
Sea. Studies on deep water cast nets was
recently started and limited in the scientific
literature. Emanet and Ayaz (2018), carried
out surveys on the fishing performance of
deep cast nets used for whiting off the
coastline of Siirmene. In this study, it was
aimed to define the structural and
operational characteristics of traditional
deep water cast nets used for whiting fishing
in the Black Sea coasts of Turkey.

2. MATERIAL AND METHOD

The study was carried out in the Eastern
Black Sea region during the fishing season
between May 2017 and November 2017.
The study data were collected in two stages;
field operations and face to face interviews
with fishermen who are using the deep
water cast nets to catch. Field operations
were conducted in Ordu region (Yalikdy,
Medreseonii, Yason and Mersin Village)
with the fishing boats used for deep water
cast nets for whiting fisheries. In total 76
operations were carried out in 21 operation
days throughout the field study. The
interviews were conducted with small scale
boats owners on the use of deep water cast
nets and with the people in the region who
made deep water cast nets at the fishing
ports and shelters. Technical drawings of
different types of cast nets were prepared
under the scope of the survey.
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3. RESULTS AND DISCUSSIONS

3.1. Traditional Deep Water Cast Nets

Traditional deep water cast nets are
generally used from depth of 40 m to 140 m
from May to December. An average of 4-12
kg of whiting can be caught per day, with
the maximum amount 40 kg in one
operation. Deep water cast net is a specific
fishing gear for a given species; whiting in
our case and quite selective for other
demersal species. However, horse mackerel,
red mullet, scorpion fish and some bivalves
can also be captured as bycatch with these
nets. According the fishermen, considering
non-targeted catch ratio and survival rate of
individuals; deep water cast nets was more
beneficial than any of the other fishing
gears. Fishermen state that fishing with this
gear is a very profitable and may earn about
15.000 TL (1 $ = 6.72 TL) in a fishing
season. Durability of the cast nets range
between 2 or 3 years depending on the
netting material and the bottom structure of
the operation field.

3.2. Design Details and Technical

Specifications

Deep water cast nets used in the region are
made up by 7 panels. After joining the
panels all together vertically, net takes the
form of conical shape. Total depth of net
varies from 4 to 4.5 m. The circumference
and area of the net mouth is 16-20 m and 25-
30 m?. The effective coverage area of the net
in the operations is about 20-30 m?. The dry
weight of the net is average 4.5-5 kg. The
other details and specifications of nets are
given in Table 1. The parts of deep water
cast nets are structured as follows; netting,
sinker line, sinker, brail lines, horn, swivel
and pulling cord.

Netting

The nets are provided in three ways; by hand
braiding in one piece, cut in desired sized
panels and webbing together (commonly
used) in the region or purchase a factory
made nets. Netting material is made of
white color polyamide (nylon) rope (multi-
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filament) with 14-16 mm mesh size and
thickness of 210d/6. Fabric nets with depth
of 190 meshes are used for construction of
deep water cast nets. The shape of each
panel, are achieved by decreasing the
number of meshes using different cutting
methods. Two types of cutting method are
used to shape the netting; point (N) and bar
(B) cuts.

One piece of netting is cut from the upper
and lower edge only N-cut along the 10

mesh, the remaining parts consecutively 1
N-cut and 2 B-cut (Fig 1). After the cutting
process, one piece of panel has 20 meshes at
the upper edge and 190 mesh at the lower
edge (Fig 2). The piece of panel prepared by
cutting are assembled together by joining
made mesh to mesh. By combining the
panels, the deep water cast net is completed
which upper edge of panel 140 meshes and
lower edge of panel 1330 mesh.

Table 1. Technical specifications of traditional deep water cast nets.

Design characteristics

Measurements and description

# panels 7 pieces

# meshes in depth 190 meshes
# meshes at the upper edge 140 meshes
# meshes at the lower edge 1330 meshes
Mesh size 14 - 16 mm
Height of net (h) 4-45m
Circumference of net mouth 16 -20m
Area of net mouth 25-30m?
Dry weight of net 45-5kg
Weight of per sinker 10g
Sinker materials Lead (Pb)
No of sinkers 220
Sinker line spiral braid
Distance between sinker 7 cm
Pulling cord length 200 -250 m
Pulling cord diameter 6 mm
Pulling cord material PP twisted multifilament
Horn diameter 2.8 cm

Horn material

metal or plastic

Swivel material

stainless steel

BOTIIRATR 103
o

Fig 1. Preparation and the cutting for the mesh numbers at one piece of panel
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Fig 2. Whole view of cast net and joining the panel

Sinker Line

The sinker line is covering the fishes on
seabed and prevents the escape of fish from
the sides of the net. The sinker line is made
from 18 no nylon rope by spiral braid on 100
no fish line. The purpose of using spiral

braid and fishing line is to reduce of wear
time and to prevent breakage of sinker line.
After the competition of sinker line design,
lower edge (selvedge) of net is webbed to
brail lines (Fig 3).

:—| Brail lines

" Sinkers
Phllg

Sinker line
Spiral braid

Fig 3. Sinker line and connecting to brail lines

Sinkers

The function of sinkers is to give weight for
sinking faster to the deep waters. Oval
shaped lead sinkers with the hole at center
are attached to the sinker line at almost
regular intervals. Total of 220 piece of
sinkers, 10 g each are attached to the sinker
line at a distance of 7 cm. Sinkers are fixed
to sinker line to the 5th mesh by leaving 4
meshes empty (Fig 3). The sinkers are
covered with spiral braid. If the cast nets are
too heavy, the person who operates the cast
the net may get too much tired. On the other
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hand, if it is too light, the nets may be
affected by the external factors (ie. depth
and surface currents or wind) and operation
time may increase.

Brail Lines

Brail lines is an important part of a casting
net which connected to sinker line and
pulling cord. All brail lines go through in the
metal ring and attached to swivel (Fig 4).
Brail lines are gathering the net inward to
trap all of catches inside of cast net. Cast
nets usually consist of 20 brail lines joining
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along the sinker line. There are 50-55
empty meshes between two sinker lines.
The length of the brail lines should be at
least 10 cm longer from the cast net height.
If the cast net does not have enough brail
lines, cast net will not close tightly,
therefore, allows less catch than you
expected.

Horn (Metal ring)

The horn with local name “godos” in the
region is the part that allows the sinker line
of deep cast nets to open and close. This
piece shrinks the bottom of the cast net by
collecting the sinker line to trap the fish
inside of the net. The horn is made of metal
or plastic and the inner diameter is 2.8 cm.
All brail lines pass through this ring that is

located at the top of cast net (Fig 4). The
upper meshes of net are joining the horn and
in this way the cast net takes the conical
shape.

Swivel

The swivel is made from stainless steel for
preventing corrosion. Pulling cord and brail
lines attached to the two sides of the swivel.
Two free steel rings prevent clinching so the
swivel turns right and left independently. In
this wise it is reducing to likelihood
intertwine of the pulling cord and brail lines
with each another. Intertwining of the brail
lines reduce the success of fishing operation
and catch efficiency (Fig 4).

Swivel

Pulling cord
@ & mm PP

Brail lines

Fig 4. Horn, swivel and their connections to brail lines and pulling cord

Pulling Cord

Polypropylene (PP) twisted multifilament
rope of 6 mm diameter was attached to the
apex of the net. One side of the cord is
connected to swivel to be used as pulling
cord to haul the net. The pulling cord should
be resistant to breakage and destruction. The
length of the cord changes from 200 to 250
m length which varies according the depth
of the operation, catch season or bottom
infrastructures. Each boat must have a spare
cord against breakage or lost.

3.3. Operation Stages

Cast net operation consists of the activities
from the starting moment of the preparation
of net for present fishing to the preparation
of the next operation. Site selection is
usually based on the place of the previous or
first fishing operation and the information
on the locations where successful operations
were done in the same season in the past.
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The operation of a cast net requires
considerable knowledge and skill from the
fisherman. So, every stage of fishing
operation is important in terms of catch
efficiency and success of the operation.
Main factors affecting the operation success
are the type of bottom, depth, state of the
sea, wind and deep currents. Knowledge of
deep flow and speed of wind are the
essentials for the successful operation for
cast net operations. In case of the
occurrence of both deep current and the
strong wind speed, it is not advisable to
operate the deep water cast nets. The
duration of the operations varies according
to the depth of fishing area and the
meteorological factors of the sea. Deep
water cast nets can be used by a single
individual; however, when more than one
individual is present, one person hurls the
cast net and another person hauls the cast
nets. In this way, 20 percent more
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operations can be performed in per unit
time. Deep water cast nets operations
usually start in early morning hours and
takes from 4 to 6 hours of work. The
operation stages are examined as follows;

Before operation

Deep water cast nets kept in closed area are
taken to the deck of the boat and the stowage
pulling cord is connected to the swivel. The
engine is taken to idler when arrived to the
operation area. The swivel is lowered to the
horn and the net is lifted up. The hydraulic
reel that used to hauling the nets are
activated and checked that the reel is
running correct. If there are obstacles to
catching, they must be eliminated.

Curling and hurling of deep water cast nets
The deep water cast net is held
approximately 60 cm upper from the sinker
line and the net is curled firmly (Fig 6a). The
curling process is important for the success
of the operation and catch efficiency.
Otherwise, the net may not open properly
when it is released. The sufficiently curled
net is hurled upright on the water surface
(Fig 6b). This process should be done in the
opposite direction of the flow.

The first contact with water surface and
downward into the water column

The deep water cast net should be vertically
touched to water surface and it must be in
rotating movement upon contacted to the
water surface (Fig 6¢). When the deep water
cast net is hurled into the water, the net
spreads out into a circular shape and open
like a parachute (Fig 6d). The pulling cord
should be kept tight enough until the net has
completely settled to water bottom. It is
necessary to make sure that the pulling cord
is not dangerous for the fisherman during
the hurling of nets.

Reaching to the bottom and captured the
fish

When the deep water cast net reached the
sea bottom, the pulling cord of the net is
pulled strongly. In this way the mouth of the
net closed into a sack like shape on the
bottom. All organisms and fish swimming
around will be captured under the mouth of
the net (Fig 5). After this, the pulling cord is
attached to the hydraulic reel for hauling the
net. Meteorological conditions and
sufficient depth are playing an important
role for success of this stage. In uneven
(stony and rocky) areas, the deep water cast
net may not cover the seabed and captured
fish may be escape under the sinker line.

" card

Pulling

Pulling
cord

bl

Pulling
cord

R 1
Brail lines j

f
Brail lines ]

Catch

Sinker line

Fig 5. The captured stage of fishes

76



Karadurmus et al., Turkish Journal of Maritime and Marine Sciences, 6(1): 70-79

Hauling the deep water cast nets

Hydraulic reels on the head of the boat are
used to the hauling of deep water cast nets
(Fig 6¢€). The pulling cord should be hauling
without interruption. The boat should be run
slowly towards the direction of net.
Otherwise, the pulling cord will be broken
with the effect of wind and weight of the net.
The pulling cord must be stored on deck of
the boat in such a way that it cannot tangle
and will not cause problems for the next
operation. When more than one individual
is present in the boat, one person haul the
deep water cast net and another person stack
the pulling cord.

Opening to bottom of deep water cast nets
When the hauling stage is complete, the
engine is taken to the idler. The deep water
cast net are removed from the hydraulic reel
and transferred to the gunwale of the boat.
The brail lines are opened from the sinker
line to the swivel (Fig 6f). Swivel and horn
are hold together to prevent escapes from
the deep water cast net (Fig 6g). The net was
carefully pulled out the water and cast net is
placed on the deck of boat as closed.

Collection of catches from the net

The fish that are scattered in the deep water
cast nets are gathered at the bottom of nets
with the shaking movement (Fig 6h). It is
necessary to take care not to crush the fish
during this process. Captured fish are taken
out of the net. If necessary, the fish are
classified according to species and size
groups. The catches are boxed to transfer to
the land.

Preparation for the next operation

The deep water cast net and pulling cord
must be properly stacked for the next
operation. Sea weeds and the other organic
and inorganic materials (stone, mussel
shells etc.) are often collected within the
cast nets during the operations. So, the deep
water cats net should be clean from all
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objects (Fig 6i) for the next operation.
During the operations, sharp objects such as
crabs, sea snails, shells or stones can
severely damage the meshes. So, it is
necessary to check the meshes regularly and
to repair in time when necessary. The deep
water cast net should be washed with clean
water (if possible with fresh water) and left
to dry on the deck of boat (Fig 6j). The net
meshes are sensitive and easily degraded by
ultraviolet rays. Therefore, it must be kept
away from the direct sunlight.

4. CONCLUSIONS

In this research it was aimed to define the
structural and operational characteristics of
the deep water cast net. The function of all
parts and design details were given. The
operation of a cast net requires considerable
knowledge and skill from the fisherman. So,
every stage of fishing operation is important
in terms of catch efficiency and operational
success. Type of bottom, distance of depth,
and meteorological factors will be effect to
operation success. The interview results
indicate that the potential revenues of deep
water cast net operations are beneficial for
the artisanal fishermen. However, the deep
water cast net was selective for whiting and
other deep water organisms. But it can be an
alternative fishing method for whiting along
the Turkish Black Sea coasts. Future
studies are needed for the efficiency and
ecological effects of deep water cats net.
The documented information of the
traditional deep water cast net would serve
as base line for the research studies in the
future
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Fig 6. Some stages of deep water cast net operations (Ordu province, July 2017)
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The aim of this study is to identify the
factors affecting the adaptation process of
PCASP, which are temporarily employed on
ships, to provide security in the area of
piracy and to reveal their perceptions on
these variables. For these purposes, a
descriptive and partial exploratory research
was carried out using qualitative and
quantitative research techniques. The
questionnaire form created in light of the
variables determined as a result of the
literature review and expert opinion was
applied to a total of 125 PCASP from 36
nationalities. According to the results of the
research, the dimensions that determine the
adaptation of the PCASP to shipping have
been gathered under 6 factors (Career,

Article Info

Received: 25 March 2020
Revised: 04 May 2020
Accepted: 05 May 2020

Cooperation and Compatibility, Personality
Fitness, Emotional Conditions, Job
Conditions, Physical Conditions). In this
context, a positive significant relationship
was found between career and cooperation
and compatibility dimensions, and a
negative significant relationship was found
between military experience and personality
fitness variables. In addition to filling the
gap in the relevant literature, this research
has contributed in managing adaptation
process of the PCASP to the shipping and to
the improvement of the ideal personnel
selection process for the security companies.
PCASP, Piracy,

Keywords: Security,

Adaptation

* (Corresponding author)
E-mail: ali.toz@deu.edu.tr

Not: Bu makale, 2019 yilinda damismanligini Dog. Dr. Ali Cemal TOZ’iin yaptigr “Silahli Ozel Deniz Giivenlik
Gorevlilerinin Denizcilige Intibaki Uzerine Ampirik Bir Arastirma” isimli yiiksek lisans tezinden tiretilmigtir.


https://orcid.org/0000-0002-9463-8683
https://orcid.org/0000-0001-5348-078X

Alkan and Toz, Turkish Journal of Maritime and Marine Sciences, 6(1): 80-101

OZET

Bu ¢aligmanin amaci; deniz haydutlugu bolgelerinde giivenligi saglamak icin gecici
olarak gemilerde bulundurulan SODGG’lerin denizcilige adaptasyonuna etki eden
unsurlarin tespit edilmesi ve bu degiskenler iizerindeki algilarinin ortaya konulmasidir.
Bu amaglar dogrultusunda nitel ve nicel arastirma teknikleri kullanilarak tanimlayici ve
kismen kesifsel bir arastirma gerceklestirilmistir. Literatiir taramas1 ve uzman goriisii
sonucunda tespit edilen degiskenler 1s1ginda olusturulan anket formu 36 farkli uyruktan
toplam 125 SODGG’ye uygulanmistir. Bu kapsamda, 3 ana hipotez 1s13inda 18 alt
hipotez belirlenmis olup gruplar arasinda karsilastirmali analizler gergeklestirilmistir.
Arastirma sonuglaria gore denizcilik gegmisi durumuna gére SODGG’lerin duygusal
kosullar alt boyutu ve is kosullar1 alt boyutuna, ¢atisma tecriibesi durumuna gore
SODGG lerin kisilik uygunlugu alt boyutuna ve egitim durumlarma gére SODGG’lerin
duygusal kosullar alt boyutu ve is kosullar1 alt boyutuna yonelik algilar1 arasinda
istatistiksel olarak anlamli bir fark oldugu tespit edilmistir. Arastirmanin diger
sonuglarina gére SODGG’lerin denizcilige intibakini belirleyen boyutlar, 6 faktdr
(Kariyer, Isbirligi ve Uyumluluk, Kisilik Uygunlugu, Duygusal Kosullar, is Kosullari,
Fiziksel Kosullar) altinda toplanmistir. Kariyer ile isbirligi ve uyumluluk boyutlar
arasinda pozitif yonlii anlamli bir iligki tespit edilmis olup, askeri tecriibe ile kisilik
uygunlugu degiskenleri arasinda ise negatif yonlii anlamli bir iligki tespit edilmistir. Bu
aragtirma, literatiirdeki boslugu gidermenin yani sira hem giivenlik gorevlilerinin
denizcilige adaptasyon siirecinin etkin bir sekilde yonetilmesi, hem de giivenlik
firmalarinin istthdam icin ideal personel se¢im siirecinin iyilestirilmesine katki
saglanmustir.

Anahtar sézciikler: SODGG, Deniz haydutlugu, Giivenlik, Adaptasyon

1. GIRIS Ruzza, 2018; Soybas, 2014) bu gelismeyle
gemilerde “Silahli Ozel Deniz Giivenlik
Kiiresel ve bolgesel diizeyde alman tiim  Gérevlileri (SODGG)” bulundurulmaya
giivenlik  tedbirlerine ragmen deniz baslanmistir (Tiirkistanli ve Kuleyin,
haydutlugu, giiniimiizde halen denizyolu 2017). SODGG genellikle 3-6 kisilik
tasimaciligini  tehdit eden en Onemli takimlar seklinde calisan eski askerlerden
unsurlardan biridir (Fitzsimmons, 2013). olusmaktadir. Bu personel, gemilere
Bu tehdidi bertaraf edebilmek i¢in bazi ¢ikarken yanlarinda kursungegirmez yelek,
Onlemlerin  alinmasi  kacinilmaz  bir cephane, ilk yardim kiti, uydu telefonlar
gereklilik haline gelmistir. Her ne kadar ve gece gorlis ekipmanlar1 bulundurur
kiiresel diizeyde gerek askeri gerekse sivil  (Vallabu, 2016).
faaliyetler diizeyinde bazi1 6nlemler alinmis  Gemilerde silahli personelin
olsa da tam olarak asayis tesis bulundurulmasi her ne kadar sektorde
edilememistir (Tiirkistanli ve Kuleyin, farkli gorisler 1s181inda ihtilaflara neden
2017). Bu durum denizcilik firmalarimin ek olsa da bayrak devletlerinin {izerindeki
giivenlik tedbirleri almalarin1  zorunlu giivenlik yiikiinii hafifletmesi bu goriis
kilmistir (Liss, 2008; Aydin vd., 2016). Bu ayriliklarinin etkisini hafifletmistir (Liss,
tedbirler 1s1g8inda Ozellikle yiiksek riskli  2015).  Sonu¢  olarak  Uluslararasi
bolgelerde seyir yapan gemilerde hizmet Denizcilik Orgiiti (IMO)’niin tavsiye
vermek lizere silahli 6zel deniz glivenlik kararlarina (IMO, 2012) paralel olarak
sirketleri ortaya ¢ikmis olup (Cusumano ve  SODGG bulunan deniz araclarina yénelik
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saldir1 sayilarinda 6nemli Olclide azalma
oldugu goriilmiistiir (Nanda ve Bellish,
2013).

IMO, uluslararas1 diizeyde belirledigi
cergeveler, sdzlesmeler, kilavuz ilkeler ve
tavsiyeler ile kiiresel bir standart olusturma
cabasinda bulunmus olsa da, “Silahl1 Ozel
Deniz Giivenlik Firmalar1 (SODGF) nin”
isleyisine yonelik yasal yapt daha cok
bayrak devletlerinin belirledigi kurallar
gercevesinde  sekillenmistir  (Williams,

2015). Bayrak devleti kurallari, asagida
detaylar1 verilen uluslararas1 kurallar
cercevesinde  sekillenmektedir.  Basta
A.B.D. olmak lizere pek ¢cok A.B. iilkesi,
ulusal mevzuatlarinda SODGF’nin
isleyisine yonelik ¢erceveyi olusturmustur
(Tirkistanli ve Kuleyin, 2017). Tablo 1’de
SODGF kullanimina yénelik mevzuat
cergevesi gosterilmektedir.

Tablo 1. SODGG istihdamina yénelik mevzuat cercevesi (OBP, 2016)

ULUSLARARASI DUZENLEMELER

1. Uluslararasi Gemi ve Liman Tesisi
Giivenlik Kodu (ISPS), Liman Devlet
Denetimleri

2a. IMO-MSC.1/Circ. 1408 (16 Eylil 2011) —
Bayrak devletleri ve Liman Devletleri i¢in Yiiksek
Riskli Bolgelerde (HRA), SODGG
bulundurulmasina yonelik kilavuz

ULUSAL DUZENLEMELER

2b.IMO-MSC.1/Circ. 1406
(12 Haziran 2015) Bayrak
devletleri i¢in Yiiksek Riskli
Bélgelerde (HRA), SODGG
bulundurulmasina yonelik
kilavuz

Mevzuatlari

3. Bayrak Devletlerinin Ulusal | 4.

Bayrak Devleti Kabul

Mektuplar:1 (LONOs)

COKLU PAYDAS INSIYATIFLERI

5. Ozel Deniz Giivenlik
Hizmet Saglayicilarinin
Kullanimina Yo6nelik
Uluslararas1 Kod

6. Montr6 Belgesi

7.Guvenlik ve Insan Haklar
Uzerine Goniillii Tlkeler

SEKTOREL OZERKLIK DUZENLEMELERI

8. GUARDCON 9. ISO/PAS 28007 10. Kuvvet 11. Kuvvet
Kontrati Kullanilmasina Kullanilmasina
Yonelik 100 Serisi Yonelik El Kitab1
Kurallar
Tablo 1°den de anlasildigi {izere dokiimandir. Bunlarin yaninda ise sektore
SODGG’lerin gemilerde yonelik Ozerk nitelikte kurallar yer

bulundurulmasina yonelik ¢ok baslt bir
diizenleyici yapinin oldugu goriilmektedir.
Ornegin, uluslararasi diizenlemeler
1s1ginda (ISPS, IMO-MSC.1/Circ. 1408)
kiiresel diizeydeki standartlar belirlenmis
olup, ulusal diizenlemeler 1s1ginda ise
spesifik cerceve olusturulmustur. Coklu
paydas inisiyatiflerinden Montreux
Belgesi ise Isvicre Hiikiimeti tarafindan,
uluslararasi yasal yukiimliiltiklerin
koleksiyonu niteliginde, 6zel giivenlik
sirketlerinin kullanimin1 diizenleyen bir

almaktadir. Bu noktada, sistemin standart
bir yapiya kavusturulmasi i¢in kiiresel bir

yaklagima ihtiyag duyuldugu
goriilmektedir.
Yiiksek riskli bolgede seyir yapacak

gemilere ¢ikacak SODGG’ler ¢oklukla

kiy devletlerinin limanlarinda
konuslanmaktadir. Ancak limanlarda sabit
silahli ~ 6zel  giivenlik  birimlerinin

bulunmasi bazi bayrak devletleri agisindan
sorun teskil ettiginden yiizen cephanelik
(Floating Armory) adi verilen mobil
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unsurlarin (Wilpon, 2016) hem cephane
hem de gorevlilerin  konuslanmasi
acisindan giiniimiizde siklikla tercih edilen
bir diger yontem oldugu sdylenebilir (De
Nevers, 2015).

Talep edilmesi durumunda SODGG’ler,
gemiye c¢ikip yiiksek riskli saha gegilene
kadar gemide kalir. Bu personel yiiksek
riskli saha ge¢ildiginde uygun ilk emniyetli
limanda gemiden ayrilarak doniis rotasinda
olan bir bagka gemiye ¢ikmak i¢in bolgede
beklemede  kalir  (Hespen, 2014).
Dolayisiyla kisa bir siire de olsa gilivenlik
personeli gemideki yasami ve deniz
kosullarini tecriibe eder.

Uluslararas1 mevzuat geregi (Maritime
Labor Convention-MLC), SODGG’lerin
gemiadami statiisiinde bulunamayacagi,
ancak bayrak devletlerinin 6zel kurallar
cercevesinde gemiadamlarmma uygulanan
esdeger bir korumanin giivenlik personeli
i¢cin de gecerli oldugu sdylenebilir. Her ne
kadar gilivenlik personeli gemiadami
sayllmasa da gemi kaptani, SODGG’ler
lizerinde tam yetkiye sahiptir (Vasili,
2017). Bayrak devleti ile SODGF arasinda
dogrulanabilir bir baglantinin bulunmasi
ve gemide atesli silah
bulundurulabilmesine yo6nelik bir iznin
bulunmasi gerekli olup kiy1 devletlerine
gemide bulunan personel ve cephaneye ait
bilgilerin verilmesi gerekmektedir (Suresh,
2014).

Ayrica gilivenlik personeli olasi bir saldiri
durumunda kaptan tarafindan belirlenen
direktiflere uyarak geminin giivenligini
saglamak ile ylikiimliidiir. SOLAS XI-2 ve
GUARDCON geregi “Kaptanin mesleki
muhakemesinde geminin emniyetini ve
giivenligini saglamak icin gerekli olan
herhangi bir karar almasi veya yiiriitmesi,

sirket, yonetmelik veya herhangi bir
tigtincti taraf tarafindan
stmrlandrilmayacaktir”.

Bu calismada, gemideki giivenligi

saglamak amaciyla gegici olarak bulunan
SODGG’lerin denizcilige adaptasyonunu
belirleyen degiskenlerin tanimlanmasi ve
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bu personelin belirlenen degiskenler
iizerindeki algilarmin ortaya konulmasi
amaglanmstir.

2. LITERATUR TARAMASI

Denizcilige adaptasyon konusu
incelendiginde uluslararast ve ulusal
diizeyde yapilmis pek c¢ok caligma

bulunmakta olup ancak SODGG’ler
tizerine yapilmis herhangi bir calisma
mevcut  degildir.  Simons  (2013),
caligmasinda deniz yagamina adaptasyonu
kapali alanda yasamak ve ¢alismaya dair
zorluklar, gemideki sinirli sosyal imkanlar
ve aileden uzak kalmak olmak iizere 3 ana
faktoriin belirledigi sonucuna ulagmistir.
Kalvaitiene ve Sencila (2019), toplam 45
katilimcidan anket yoluyla topladig: veriler
1s18inda denize ve denizcilik meslegine
adaptasyonu yavaglatan faktorlerin
yalnizlik, memleket 6zlemi, monotonluk,
duygusal  stres, korsanlik  korkusu,
beslenme diizenindeki degisim ve uyku
zorluklart oldugunu ortaya koymustur.

Alfiani (2010) gemilerde birlikte ¢alisan
farkli milliyetten gemiadamlarinin denize
adaptasyonunu incelemis olup toplam 188
kisiye anket uygulayarak cok kiiltiirlii bir
yapiya adapte olmanin en temel geregi
olarak iyi diizeyde Ingilizce konusmak
oldugu sonucuna ulagmistir. Ayrica
ayrimceilik, iletisim problemleri, 1rkeilik,
kiiltiir ve dine bagl farkliliklarin 6nemli
rol oynadigim1 belirtmistir. Manalo vd.
(2015) toplam 80 Filipinli denizci
iizerinde yaptifi calismada denizcilik
meslegine adaptasyonun Oniindeki en
onemli engeller olarak vatan hasreti, ailevi
sorunlar, yorgunluk, ayrimeilik,
iletisimsizlik ve zayif iligkiler oldugu
sonucuna ulagsmistir. Yorulmaz ve Alkan
(2017), denizcilik meslegine yonelik
kariyer motivasyonlarini incelemis olup is
bulma imkanlan, yiiksek iicret, kiiltiir
etkilesim firsatlar1, deniz sevgisi ve terfi
olanaklarimin en Onemli degiskenler
oldugu sonucuna varmistir. Muslu (2018),
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gemiadamlarinin ~ bireysel
lizerine kesfedici bir arastirma
gerceklestirmis olup deniz hayatinin
gemiadamlar1 tizerindeki olumlu ve
olumsuz etkilerini ortaya koymustur.

Haka vd. (2011) denize uyumun oniindeki
en Oonemli engel olarak aileden ve evden
uzakta gegirilen siirenin fazlahig, kiiltiirel
farkliliklardan dogan sebepler, yalnizlik ve
izole bir ortamda ¢alismak oldugunu ortaya
koymaktadir. Carotenuto vd. (2012)
yaptiklar1 calismada gemideki adaptasyonu
olumsuz etkileyen temel degiskenlerin
aileden uzak kalma, gemide yalmzlik,
yorgunluk, ¢ok uluslu yapi, sinirl sosyal
imkanlar ve uyku bozukluklar1 oldugunu
buldu. Bunun yam sira denizcilige
adaptasyonu etkileyen en onemli faktorler
arasinda yorgunluk, stres ve is yiki
gelmektedir (Pauksztat, 2017; Nguyen vd.,
2014; Panganiban ve Garcia, 2017).
Tirkistanh ve Kuleyin (2017),
gemiadamlarmin ~ gemilerde  SODGG
bulundurulmasina yonelik algilarini analiz
etmistir. Sonu¢ olarak silahli giivenligin
gemide bulunmasinin siddeti
arttirmayacagi ve gemiadamlarinin yiiksek
riskli bolgelerde seyir yaparken gemide
SODGG olmasini tercih ettigi gdriilmiistiir.
Gemi personeli ile SODGG arasindaki
etkilesime yonelik kilavuz niteliginde
diizenlemeler mevcuttur. Bu diizenlemeler
1s1¢inda  Oncelikle gemiadamlarimin
giivenlik personeli ile birlikte deniz
haydutlugunun  6nlenmesine  yonelik
egitim almas1 gerekmektedir. Bir gemi
sahibi/isletmeci ile SODGF arasinda
yapilan anlasmada gemi personeli ve
SODGG ekip lideri arasindaki komuta ve
kontrol yapisinin agik¢a tanimlanmasi
gerekmektedir. Bu durum, SODGG’lerin
korsanlara karst ates agmak zorunda
kalabilecegi ger¢ek bir operasyondaki
komuta ve kontroliin acik¢a anlagilmasi ve
uygulanmasi agisindan olduk¢a onemlidir
(IMO, 2012). Komuta ve kontroliin
detaylarin1 igeren dokiiman asagidakileri
icermelidir.

iyi  olusu
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1. Kaptanin gemideki emir komutadan
tek sorumlu kisi oldugu, kaptanin isinin
basinda olmasini engelleyecek olas1 bir
acil durumda yeni emir komuta
sisteminin tanimlanmasi,

Tatbikatlar ve gergek operasyonlarin
ylriitilmesine iliskin  prosediirleri
kapsayan sefere 0Ozel hazirlanmig
dokiimantasyon,

Gemideki SODGG faaliyetlerinin
listesi, tlim hiyerarsi ve iligki aglarina
ait dokiimantasyon, beklenen
davranis, davranisi ve
dokiimantasyonu.

Tim ilgili taraflar arasinda mutabik
kalman karsilikli bilgi akisinin  ve
koordinasyonun tesis edilmesidir.
Gemideki SODGG’lerinin gdrev tanimlar
gemi personeli tarafindan iyi anlagilmis
olmali, gemiye katilistan  itibaren
ayrilincaya kadar tim rollerin ve
sorumluluklarin her iki taraf'i¢in de agik bir
sekilde tanimlanmis olmas1 gerekmektedir
(IMO, 2012). Ayn1 zamanda SODGG’lerin
gemilerde ¢aligmak icin gereken emniyet,
yanginla miicadele ve denizde canli kalma

gibi  zorunlu  egitimleri  kapsayan
sertifikasyon  siirecinden  gecirilerek
gemideki  yasama  adapte  olmasi
saglanmalidir.

3. MATERYAL VE YONTEM

Bu aragtirmada, yiiksek riskli bolgelerde
seyir yapan ticari gemilerde sinirh bir siire
icin de olsa gemide giivenligi saglamak
amaciyla bulunan SODGG personelinin
deniz yasamia, gemiye ve gemi
personeline  adaptasyonunu  etkileyen
degiskenlerin tespiti ve bu degiskenler
iizerindeki algilarmin ortaya konulmasi
amaglanmistir. Bu dogrultuda belirlenen
alt amaclar asagidaki gibi siralanabilir;

Nitel arastirma yontemleri kullanilarak;

e Denizcilige adaptasyona iliskin
belirleyici unsurlarin literatiir taramast
ile tespit edilmesi,
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SODGG ile ilgili yapilan arastirmalara
ait literatiir taramasinin yapilmasi,
Uzmanlar ile yar1 yapilandirilmig
goriisme 1s181inda  literatiir disindaki
degiskenlerin belirlenmesi,

Literatliir taramasindan elde edilen
degiskenler ile uzman goriisleri 15181nda
belirlenen unsurlarin revize edilerek
saha arastirmasi i¢in degiskenlere son
halinin verilmesi.

e Denize adaptasyon olceginin
olusturulmasi.

Nicel arastirma yontemleri

kullanilarak;

Sekil 1. Arastirmanin uygulama siirecleri

SODGG’lerin, literatiir taramas1 ve yiiz
ylize goOriisme sonucunda elde edilen
degiskenler 15181nda olusturulan
denizcilige adaptasyon Olgegine yonelik
algilarindaki farkliliklarinin karsilagtirmali
olarak analizi ic¢in asagidaki hipotezler
belirlenmistir.

Hi: Farkli denizcilik ge¢misine sahip
SODGG’ler “Denizcilize Adaptasyon”
degiskenini farkli algilamaktadir.
Hi.a:Farkli denizcilik gegmisine sahip
SODGG’ler  “Duygusal  Kosullar”
degiskenini farkli algilamaktadir.
Hi2Farkli denizcilik ge¢misine sahip
SODGG’ler “Kariyer” degiskenini farkli
algilamaktadir.

Hia:Farkli denizcilik ge¢misine sahip
SODGG’ler “Isbirligi ve Uyumluluk”
degiskenini farkli algilamaktadir.

Hi4:Farkli denizcilik ge¢misine sahip

| | ..‘.‘l

85

e Nitel arastirmalar sonucu belirlenen
degiskenlere bagl belirlenen
hipotezlerin saha arastirmasi 1s1ginda
test edilmesi,

e SODGG’lerin denizcilige adaptasyona
iliskin algilarinin analiz edilmesi.

Yukarida da ifade edildigi {iizere bu

arastirmada nitel ve nicel yontemlerin

birlikte uygulanmasmna dayanan karma
arastirma yontemi kullanmilmigtir. Yapisi
itibariyle bu arastirma, tamimlayici ve
kismen kesifsel bir oOzellige sahiptir.

Stirecin  yiiriitiilmesinde  izlenen yol

haritasina ait siire¢ akis1 Sekil 1°de detayl

olarak verilmistir.

SODGG’ler  “Kisilik  Uygunlugu”
degiskenini farkli algilamaktadir.
His:Farkli denizcilik ge¢cmisine sahip
SODGG’ler “is Kosullarr” degiskenini
farkli algilamaktadir.

Hie:Farklt denizcilik gegmisine sahip
SODGG’ler “Fiziksel Kosullar”
degiskenini farkli algilamaktadir.

H2: Deniz haydutlar ile catisma durumuna

gore SODGG’ler “Denizcilige
Adaptasyon” degiskenini farkli
algilamaktadir.

H:i:Deniz  haydutlart ile  catisma
durumuna goére SODGG’ler “Duygusal
Kosullar” degiskenini farkli
algilamaktadir.

H:..Deniz haydutlari ile ¢gatisma durumuna
gore SODGG’ler “Kariyer” degiskenini
farkli algilamaktadir.

H23:Deniz  haydutlar

ile  catisma
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durumuna goére SODGG’ler “Isbirligi ve

Uyumluluk” degiskenini farkli
algilamaktadir.

H24:Deniz  haydutlarni ile  ¢atisma
durumuna gére SODGG’ler “Kisilik
Uygunlugu” degiskenini farkli
algilamaktadir.

H2s:Deniz  haydutlarni  ile  ¢atisma

durumuna goére SODGG’ler “is Kosullar1”
degiskenini farkli algilamaktadir.

Hz6:Deniz haydutlarnn  ile  catigma
durumuna goére SODGG’ler “Fiziksel
Kosullar” degiskenini farkli
algilamaktadir.

Hs: Farkli egitim seviyesine sahip

SODGG’ler “Denizcilize Adaptasyon”
degiskenini farkli algilamaktadir.

Hs.a:Farkli  egitim  seviyesine  sahip
SODGG’ler  “Duygusal  Kosullar”
degiskenini farkli algilamaktadir.
Hs2Farkli  egitim  seviyesine  sahip
SODGG’ler “Kariyer” degiskenini farkli
algilamaktadir.

Hsa:Farkli  egitim  seviyesine  sahip

SODGG’ler “Isbirligi ve Uyumluluk”
degiskenini farkli algilamaktadir.

SODGG’ler “Fiziksel Kosullar”
degiskenini farkli algilamaktadir.

Saha arastirmasinda test edilmek {izere
belirlenen ana hipotezler 1s1ginda alt
hipotezler olusturulmustur. Aragtirmada 3
ana hipotez kapsaminda 18 alt hipotez
olusturulmus olup bu hipotezler saha
arastirmasi kisminda test edilmistir.

3.1. Nitel Arastirma

Yazin taramasi sonucunda,
SODGG’lerinin denizcilige adaptasyonuna
etki eden degiskenlerin belirlenmesi i¢in
kesifsel yaklasim c¢ercevesinde nitel
yontemlerin kullanildig1 bir siirece ihtiyag

duyulmaktadir. Bu sliregte  verilerin
toplanmast  i¢in  goriisme  teknigi
kullanilmigtir.  Arastirmada  gorlisme
tekniklerinden yari yapilandirilmig

goriisme teknigi tercih edilmigtir. Bu
teknikte, yanitlayicilara sorulacak sorular
onceden arastirmaci tarafindan
hazirlanmistir.  Bu  sorular, kisilere
belirlenen sira ile yoneltilmekle birlikte
yanitlayicinin verecegi yanitlar konusunda
esnek ve 6zgiir olmasi saglanir. Bu sayede,

Is_lg)“[)lgg{}ller egliﬁsilifwye[s}nzunlilaélllll,), gér@sme sorularma verilen .yamtlarm
desiskenini farklt aletlamakt dy icerigi daha da kapsamli bir yapiya
He glsF elll(llm arw}[.a griamaxtadit. hi kavusmus olur (Yildirim ve Simsek, 2008).
S('?).;:)(?E}’ll ?‘%I mll( S]f Vl},],esgle,. ksa 1P Gorlisme yapilan uzmanlara ait detayh
er 1y Kosuflan cgigkenin bilgiler Tablo 2’de gdsterilmektedir.
farkli algilamaktadir.
Hse:Farkli  egitim  seviyesine  sahip
Tablo 2. Gorlismeye ait detaylar
Tarih Milliyet Tecriibe (Yil) Uzmanhk Goriisme Araci
06.02.2018 T.C. 15 Akgg;g;;gen E-Posta
23.02.2018 SODGF
27.02.2018 T.C. 17 Sahibi E-Posta — Telefon
10.05.2018 Ispanya 16 SODGG Telefon
06.05.2018 . ,
12.05.2018 Ingiltere 18 SODGG E-Posta
27.10.2018 Polonya 15 SODGG E-Posta — Telefon

Tablo 2’den de anlasildig: iizere, sektorde
farkli milliyetlerden oldukga tecriibeli 5
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uzman ile goriisme gerceklestirilmistir.
Bazi uzmanlar ile birden fazla goriisme
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gerceklestirilmis olup e-posta ve telefon
araciligiyla veriler toplanmustir.
Uzmanlara, SODGG’lerinin denizcilige
adaptasyonunu etkileyen degiskenlerin
tespitine yonelik sorular yoOneltilmistir.
Literatiir taramas1 sonucunda elde edilen
degiskenler ile goriisme sonucunda

bulunan degiskenler daha sonra saha
arastirmasinda kullanilmak lizere
birlestirilmis ve veri toplama araci igin
uygun bir formata getirilmistir. Tablo 3’te
degiskenler ve elde edildigi yontemlere
dair detayl bilgi verilmistir.

Tablo 3. Adaptasyonu etkileyen degiskenlerin kaynaklari.

- Literatiir - - Literatiir -
Degisken Taramasi Goriisme | Degisken Taramasi Goriisme
Kisilik yapist N Sosyal hayattan uzak N N

olma
Bilgi ve beceri \ \ Maddi kazang \ \
Gegmis tecriibe \ [letisim problemleri \
Aileden uzak olma \ \ Deniz ve hava \ \
kosullar1
Kontrat siireleri \ Kiiltiirel etkilesim \ \
. Limanlarda yasanan
Is temposu v sikintilar v
Yetki gatigmasi \ Hiyerarsik yap1 \
Gorev dagilimindaki
Galisma ortam v v belirsizlikler v
Stres \ \ Disiplin \ \
G-alisma- dinlenme \ \ Beslenme kalitesi \
stireleri
Fiziksel kosullar v v Yalnizlik v v
Kapali ortam N Toplumda goriilen N
psikolojisi saygl
Is bulma imkanlar1 \ \ Deniz sevgisi \
Tabloda da gosterildigi tlizere saha formu kullanilmistir. Anket formunda yer
arastirmasinda kullanilmak i¢in toplam 26 alan yargilar, veri toplama silirecinde
degisken elde edilmistir. Bu bulunan bilesenler 1s1ginda elde edilmistir.

degiskenlerden biiyiik bir kismi ortak
olarak tespit edilmistir.
3.2. Nicel Arastirma: Saha Arastirmasi

Aragtirmanin ikinci kisminda yiiksek riskli
bolgelerde seyir yapan gemilerde bulunan

SODGG’lerinin denizcilige
adaptasyonunu  etkileyen  degiskenler
tizerindeki algilarmin  degerlendirildigi

saha arastirmasina yer verilmistir. Bu
asamada verilerin toplanmasi i¢in anket
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Veri toplama araci, Tiirkce ve Ingilizce
olmak {iizere iki dilde yargilarin anlam
biitiinliigi gozetilerek olusturulmustur.

Anket formunun birinci kismi olan
“Katilime1 ~ Profili’nde  SODGG’lerin
profiline iliskin  toplam 13  soru

sorulmustur. “Denizcilik Algis1” kisminda
bulunan 38 yargi 5°’li Likert olgegi ile
sorgulanmigtir. Son bdliimde ise denize
adaptasyonu olumlu ve olumsuz ydnde
etkileyen en Onemli degiskenleri tespit
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etmeye yonelik 2 adet agik uglu soru
sorulmustur.

3.2.1. Saha Arastirmasmin Orneklemi
ve Veri Toplama Siireci

Bu aragtirmanin ana kiitlesini yiiksek riskli
bolgelerde seyir yapan gemilerde giivenligi
saglamakla yiikiimlii toplam 2700 SODGG
olugturmaktadir. Bu arastirmaya dahil
edilen Orneklem, tesadiifi olmayan
ornekleme  yoOntemlerinden  kolayda
ornekleme yontemi ile tespit edilmistir.
Kolayda ornekleme, orneklemin
arastirmacinin  kriterleri 1s1ginda  tespit
edildigi  ornekleme yoOntemidir. Bu
yontemde veriler olduk¢a hizli ve kolay bir
sekilde toplanmaktadir (Hasiloglu vd.,
2015). Arastirmaya dahil edilecek
katilimcilarin ~ farkli  iilkelerde ikamet
ediyor olmast ve denizde aktif
calistiklarindan dolayi iletisimin oldukga
sinirlt  olmasindan  dolay1  kolayda
ornekleme yontemi tercih edilmistir.

S6z konusu personel gegici siireli
sozlesmelerle gorev yaptigindan ve bagh
bulunduklar1 SODGF’leri zaman zaman
degistiginden, ayrica bazilarmin bu siire
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zarfinda baska is kollarina yonelmesinden
dolay1r 36 farkli milliyetten toplam 125
giivenlik gorevlisine ulasilmistir. Veriler,
10.01.2018-25.04.2018 tarihleri arasinda
profesyonel sosyal paylasim platformu
olan  Linkedin  {izerinden  ulasilan
katilimcilarin Google Anket uygulamasi
iizerinden formu doldurmalar1 vasitasiyla
elde edilmistir.

3.2.2. Saha Arastirmasinda Elde Edilen
Verilerin Analizi

Elde edilen veri toplama formlar1 tekrar
gozden gecirilmis olup aralarinda diizgiin
doldurulmamis formlar oldugu tespit
edilmistir. Yanitlanan toplam 125 anket
formu igerisinde 5 form degerlendirmeye
alimmayarak toplam 120 adet veri toplama
formu degerlendirmeye alinmustir.
Anketlerdeki yargilara verilen yanitlar ve
analize SPSS 24,0 (Sosyal Bilimler Icin
Istatistik Paket Programi) programi ile
analiz edilmistir. Tablo 4’te c¢alismaya
katilan  katilimcilara ait demografik
degiskenler verilmektedir.
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Tablo 4. Katilimcilara ait demografik degiskenler

DEGISKEN | N | % |DEGISKEN | N | %
Yas arahigi Askeri kuvvet gecmisi
18-30 11 8,8 Kara Kuvvetleri 44 35,2
31-40 44 35,2 Hava Kuvvetleri 2 1,6
41-50 47 37,6 Deniz Kuvvetleri 19 15,2
51-60 14 11,2 | Ozel Kuvvetler 26 20,8
61 ve lizeri 2 1,6 Jandarma 1 0,8
Belirtilmemis 7 5,6 Polis 6 4.8
TOPLAM 125 100 Belirtilmemis 27 21,6
Cinsiyet TOPLAM 125 100
Askerlik tecriibe siiresi
Erkek 125 10017660 Ay (0-5 Y1I) 31 24.8
TOPLAM 125 100 61-120 Ay (6-10 Yil) 26 20,8
Medeni durum 121-180 Ay (11-15 Yil) 14 11,2
Evli 73 58,4 181 —240 Ay (16-20 Y1) 15 12,0
Bekar 21 16,8 | 241 300 Ay (21-25 Y11) 13 10,4
Bosanmig 12 9,6 301 — 360 Ay (26-30 Y1) 7 5,6
Nisanl 6 4,8 361 —420 Ay (31-35 Y1l) 2 1,6
Diger 4 3,2 Belirtilmemis 17 13,6
Belirtilmemis 9 7,2 TOPLAM 125 100
TOPLAM 125 100 Gecmiste gemilerde gorev alma durumu
Ogrenim durumu Evet 72 57,6
Lise 38 30,4 Hayir 50 40,0
Meslek Yiksekokulu 6 4.8 Belirtilmemis 3 2,4
Askeri Kolej 31 24,8 TOPLAM 125 100
Fakiilte 18 14,4 Gecmiste gemide gorev alinan siire (%)
Lisanstistii 31 24,8 | 0-12 Ay (0-1 Y1) 14 11,2
Belirtilmemis 1 0,8 13-24 Ay (1-2 Y1) 22 17,6
TOPLAM 125 100 25-36 Ay (2-3 Y1I) 11 8,8
Maeslek tecriibesi 37-48 Ay (3-4 Y1l) 10 8,0
0-60 Ay (1-5 Yil) 22 17,6 | 49-60 Ay (4-5 Yil) 14 11,2
61-120 Ay (6-10 Yil) 23 18,4 | 61-72 Ay (5-6 Yil) 8 6,4
121-240 Ay (11-20 Yil) 22 17,6 | 73-84 Ay (6-7 Yil) 4 3,2
241-360 Ay (21-30 Y1l) 26 20,8 109-120 Ay (9-10 Yil) 1 0,8
361-480 Ay (31-40 Yil) 12 9,6 120 Ay + (10 Yil +) 3 2,4
481-600 Ay (41-50 Y1l) 3 2,4 Belirtilmemis 38 30,4
Belirtilmemis 17 13,6 TOPLAM 125 100
TOPLAM 125 100 . .
AR 0l 2 ) R e Daha once catisma tecriibesi durumu
Evet 106 84,8 | Evet 78 62,4
Hayir 18 14,4 | Hayir 45 36,0
Belirtilmemis 1 0,8 Belirtilmemis 2 1,6
TOPLAM 125 100 TOPLAM 125 100
Denizcilik meslegi iizerine herhangi bir egitim aldimz m?
Evet 114 91,2
Hayir 11 8,8
TOPLAM 125 100

Tablo 4’den de anlasildig1 {izere anket
formunu dolduran katilimcilarin tamami
erkektir. Katilimcilarin = %91,2°s1  (114)
daha Once denizcilik iizerine bir egitim

almis olup biiyiik bir kismi1 kara kuvvetleri
(%35,2) ve 0Ozel kuvvetlerde (%20,8)
askerlik ge¢misine sahiptir. Katilimcilarin
%357,6’s1 (72) daha once gemilerde gorev
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almigken, %40 (50) ise daha once 9%6,41 (8) Polonya, %4,8’1 (6) Fransa,
gemilerde gorev almamistir. Katilmeilarin -+ %4,8’1 (6)  Ukrayna, %3.,2’si  (4)
milliyetlerinin gosterildigi tablo 5°teki Hirvatistan, %2,4’i (3) Nepal, %2,4°1 (3)
bilgiler 1s181nda katilimeilarin %16°s1 (20) Amerika Birlesik Devletleri (ABD),
Yunanistan, %12’si (15) Ingiltere, %81 %2,4’ii (3) Sri Lanka milliyetindedir.
(10) Hindistan, %7,2’si (9) Gliney Afrika,

Tablo 5. Katilimcilara ait milliyet bilgileri

Milliyet n % Milliyet n %
Yunanistan 20 16,0 Litvanya 2 1,6
Ingiltere 15 12,0 Fas 2 1,6
Hindistan 10 8,0 Portekiz 2 1,6
Giiney Afrika 9 7,2 Brezilya 1 0,8
Polonya 8 6,4 Slovenya 1 0,8
Fransa 6 4,8 Beyaz Rusya 1 0,8
Ukrayna 6 4.8 Somali 1 0,8
Hirvatistan 4 3,2 Norveg 1 0,8
Nepal 3 2,4 Mauritius 1 0,8
Amerika 3 2,4 Sirbistan 1 0,8
Sri Lanka 3 2,4 Bosna Hersek 1 0,8
Italya 2 1,6 Fransiz ve Polonyali 1 0,8
Ispanya 2 1,6 Estonya 1 0,8
Kenya 2 1,6 Filipin 1 0,8
Romanya 2 1,6 Slovakya 1 0,8
Tiirkiye 2 1,6 Makedonya 1 0,8
Hollanda 2 1,6 Cezayir 1 0,8
Nijerya 2 1,6 Belirtilmemis 4 3,2

TOPLAM 125 100

Arastirmada  gelistirilen  denizcilik
algisina  iligkin  frekans  dagilim,
ortalama, standart sapma, varyans gibi
tanimlayici istatistiki veriler Tablo 6’da
sunulmustur.
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No | Yargi Varsyan X c
1 | Kisiligim denizcilik sektdriinde ¢alismaya uygundur. 0,470 4,48 0,686
2 | Denizcilikte giivenlik ile ilgili bilgi ve becerimi kullanabilirim. 0,375 4,61 0,612
3 | Ailemden uzakta yasamak beni rahatsiz ediyor. 1,241 2,05 1,114
4 | Yaptigim isin_ tempolu ve hareketli oldugunu diisiiniiyorum. 0,369 4,48 0,608
5 | Denizcilik sektoriinde SODGG icin hizmet siireleri uzundur. 1,321 3,20 1,149
6 SODGG’nin gérev__tammi gemi personeli tarafindan 0.694 4,06 0.833
anlagilmistir.
7 | Gemi personeli ile uyum icerisinde caligirim. 0,431 4,35 0,657
8 | Gemi personeli giivenlik konularinda isbirligi i¢indedir. 0,454 4,16 0,674
9 | Gemide ¢alismak lizerimde stres yaratir. 1,509 2,69 1,228
10 | Gemide ¢aligmay1 heyecanh buluyorum. 0,687 421 0,829
11 | Gemi disinda gecirdigim siire benim icin oldukca dnemlidir. 1,159 4,03 1,076
12 | Gemi personelinin giivenlik bilinci yiiksektir 0,459 4,17 0,678
13 | Gemide bulundugum siirece huzursuz hissederim. 1,240 2,36 1,114
14 g‘ile;?ri.personeli tarafindan énerilerim ve direktiflerim dikkate 0.730 3.98 0.855
15 | Giivenlik konularinda gemide yetki ¢catismasi yasiyorum. 1,378 2,16 1,174
16 | Gemide bazen giivenlik disindaki gorevler ile karsilagirim. 1,934 2,63 1,391
17 | Gemideki fiziksel kosullar calisma ortami i¢in uygun degildir. 1,402 2,40 1,184
18 | Gemide genellikle kendimi yalmz hissediyorum. 1,243 2,18 1,115
19 | Denizcilik sektoriinde calismak toplumda saygi goriir. 1,041 3,63 1,020
20 | Denizde ¢alisirken aile yasantisi siirdiirmek zordur. 1,551 3,14 1,245
21 | Kapal bir ortamda ¢alismak beni rahatsiz etmektedir. 0,974 1,97 0,987
22 | Can giivenligim benim i¢in oldukca 6nemlidir. 0,686 4,36 0,828
23 | Bu sektorde uzun yillar calisabilirim. 1,203 3,70 1,097
24 Denizcilik sektoriinde kariver yvapmak bana c¢ok sey 1,088 3,57 1,043
kazandirir.
25 | Bu meslegi sectigim i¢in mutluyum. 0,781 4,01 0,884
26 | Denizcilik sektdriindeki is olanaklar ile ilgileniyorum. 1,210 4,00 1,100
27 | Farkh bir sektorde kariyer yapmayi diisiinmiiyorum. 1,310 2,63 1,144
28 | Yabanc personel ile iletisim sorunlart yagiyorum. 1,403 2,23 1,184
29 | Gemilerde beslenme sorunlari yasiyorum. 1,420 2,41 1,192
30 Gerpi persqnelinin silaha olan meraki isimi olumsuz 1,630 2,52 1277
etkilemektedir.
31 | Yiizen cephanelik gemilerindeki yasam mahalli yetersizdir. 1,891 2,99 1,375
32 Gerpiden ipi siirecindeki _ belirsizlik beni olumsuz 1324 236 1,151
etkilemektedir.
33 Korsan saldirilart sirasinda gemideki Kkrizi yonetmek oldukca 1,402 2.10 1,184
zordur.
34 lireleri denizcilige uyum siirecini hizlandirir. 0,914 3,90 0,956
35 [r etkilesimi denize uyum siirecini hizlandirmaktadir. 0,806 4,03 0,898
36 pn elde etti§im kazanctan memnunum. 0,861 3,75 0,928
37 | Gemideki hiyerarsik vapi isimi yapmami kolaylastirmaktadir. 0,785 3,93 0,886
38 Olqmsuz hava kosullari uyum siirecimi  olumsuz 1,476 231 1215
etkilemektedir.
Tablo 6 dan da anlagildigi {izere denizcilikte aktif bir sekilde
SODGG’ler kisilik yapilarinin ~ kullanabildiklerini ~ ifade  etmislerdir.
(x:4,48/5:0,686) denizde calismak i¢in Bunun yani sira gemideki tempolu ve
oldukca uygun oldugunu, sahip olduklar1  hareketli operasyonel ortamin

bilgi

ve becerilerini (X:4,61/5:0,612) (X:4,48/5:0,608) uyum siirecleri acisindan
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pozitif  olarak algilandigy, gemi
personelinin 6zellikle isbirligi icerisindeki
yaklagimi  (x:4,16/6:0,674), denizdeki
disipline ve hiyerarsiye bagli yapinin (X:
3,93/c:  0,886) uyum siire¢lerini
hizlandirdigini beyan etmislerdir. Buna ek
olarak kapali bir ortamda c¢alismanin
rahatsiz etmedigi (X: 1,97/c: 0,987),
gemideki siiregte herhangi bir huzursuzluk
hissedilmedigi (X: 2,36/c: 1,114), gemide
kriz yonetmenin zor olmadig1 (X: 2,10/c:
1,184) ve aileden uzakta ¢alismanin
SODGG’leri ¢ok zorlamadig1 (X: 2,05/c:
1,114) goriilmektedir. Yabanci personel ile
iletisim kurmanin da olduk¢a kolay oldugu
beyan edilmistir (x: 2,23/c: 1,184).

Arastirmanin sonraki asamasinda
aralarinda 1iliski bulundugu diistiniilen
degiskenlerin gruplandirilmas1 ve iliski
diizeylerinin aciklanmasi i¢in faktor analizi
kullanilmistir. Faktor analizi
uygulanmasinda faktor agirliklar
giivenilirlik acisindan olduk¢a Onemlidir.
Faktor agirligi olarak 0,60 ve {istii yiik
degeri  yiikksek  olarak  tanimlanir.

Faktorlestirme  asamasinda  miimkiin
oldugunca yiiksek faktor yiikiine sahip
(Yiik degeri >0,50) maddelerin secilmesi
onemlidir (Giirbiiz ve Sahin, 2018: 321).
Calismada faktor yiikleri 0,5 ve iizeri olan

ifadeler degerlendirmeye alindigindan
hicbir toplam 14 ifade c¢aligmadan
cikarilmustir.

Faktorlestirilebilirlik (factorability) i¢in
Kaiser Mayer Olkin (KMO) degerinin
0,60’tan biiyiik olmast gerekmektedir
(Biiyiikoztiirk, 2015: 136). Ozdeger (Eigen
Value) icin ise 1’den biiylik degere sahip
olan faktorler oOnemli kabul edilir
(Tavsancil, 2002). Faktor analizinde tim
O0zdegerler 1’in  iizerinde  c¢ikmustir.
Analizler sonucunda 120 katilimcinin
cevaplart ile 24 maddeden olusan 6
faktorli bir yapt elde edilmistir. S6z
konusu faktorler; kariyer, isbirligi ve
uyumluluk, kisilik uygunlugu, duygusal
kosullar, is kosullar1 ve fiziksel kosullar
olarak isimlendirilmistir. Faktor analizine
iliskin sonuglar tablo 7’de
gosterilmektedir.

Tablo 7. Denizcilik algis1 6l¢eginin kesfedici faktor analizi (kfa) sonuglar

FAKTORLER

Faktor Agirhiklar

2 3 4

DENIZCILIGE UYUM ALGISI 0,708

KARIYER 0,838

Bu meslegi sectigim i¢in mutluyum

0,800

Denizcilik sektoriinde kariyer yapmak
bana ¢ok sey kazandirir.

0,764

Bu sektorde uzun yillar ¢aligabilirim.

0,728

Gemideki hiyerarsik yapi isimi yapmami
kolaylastirmaktadir.

0,678

Denizcilik sektoriindeki is olanaklar ile
ilgileniyorum.

0,642

Gemide ¢alismay1 heyecanlh buluyorum.

0,598

Farkh bir sektoérde kariyer yapmay1
diistinmiiyorum.

0,568

iSBIRLiGi VE UYUMLULUK 0,787

Gemi personeli giivenlik konularinda
isbirligi icindedir.

0,770

Gemi personeli ile uyum igerisinde
caligirim

0,744

SODGG nin gérev tanim gemi personeli
tarafindan anlagilmistir.

0,696

Gemi personelinin giivenlik bilinci
yiiksektir

0,690
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Tablo 7. Denizcilik algisi 6lgeginin kesfedici faktor analizi (kfa) sonuglarin (devami)

KiSiLIK UYGUNLUGU 0,690

Kisiligim denizcilik sektoriinde ¢alismaya
uygundur.

0,776

Denizcilikte giivenlik ile ilgili bilgi ve
becerimi kullanabilirim.

0,756

Yaptigim isin_tempolu ve hareketli
oldugunu diisiiniiyorum.

0,578

DUYGUSAL KOSULLAR 0,652

Gemide genellikle kendimi yalniz
hissediyorum.

0,789

Ailemden uzakta yasamak beni rahatsiz
ediyor.

0,747

Denizcilik sektoriinde SODGG igin hizmet
siireleri uzundur.

0,614

iS KOSULLARI 0,651

Gemi personelinin silaha olan meraki
isimi olumsuz etkilemektedir.

0,697

Gemiden inis siirecindeki belirsizlik beni
olumsuz etkilemektedir

0,697

Korsan saldirilari sirasinda gemideki krizi

yonetmek olduk¢a zordur.

0,591

Gemide ¢alismak iizerimde stres yaratir.

0,561

FiZIKSEL KOSULLAR 0,678

Yabanci personel ile iletisim sorunlart
yaslyorum.

0,809

Yiizen cephanelik gemilerindeki yasam
mahalli yetersizdir.

0,721

Gemilerde beslenme sorunlari yasiyorum.

0,646

Oz degerler (Eigenvalues)

5,758 3,001 1,682 | 1,615 | 1,396 | 1,101

Aciklanan varyans yiizdesi

15,157 10,676 9,282 | 8,899 | 8,351 | 8,272

Toplam aciklanan varyans yiizdesi

60,637

Not: 0,5 den kiigiik faktor ytikleri tabloda gosterilmemistir.

Tablo 7°de gosterildigi tlizere “Denizcilige
Uyum”a iliskin faktorlerin giivenilirlik
diizeylerinin yuksekligi goze
carpmaktadir. Faktorler incelendiginde 1
numarali  faktor (kariyer) 7 ifade
icermektedir. Bu faktordeki en diisiik
faktor (Farkli _bir__sektorde _kariyer
yapmayt  diistinmiiyorum) yiki 0,568
olarak hesaplanmustir. Iki numarali faktor
(isbirligi ve uyumluluk) ise toplam 4
ifadeden olusmaktadir. Bu faktérdeki en
diisiik faktor (Gemi personelinin giivenlik
bilinci yiiksektir) yiiki ise 0,690 olarak
bulunmustur. Ugiincii, dérdiincii ve altinci
faktorler (kisilik uygunlugu (0:0,690)
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/duygusal  kosullar  (0:0,652)/fiziksel
kosullar  (0:0,678))  3’er  ifadeden
olusmaktadir. Besinci faktor (is kosullari
a:0,651) ise 4 ifade icermektedir.
Faktorlestirme sonras1 6 faktorden olusan
denizcilik algist  Olgeginin  giivenilirlik
analizi, Cronbach alfa (o) degeri
hesaplanarak yapilmistir. Elde edilen
gilivenilirlik katsayisit a = 0,708 olarak
bulunmug ve bu deger 0,60 < o < 0,80
arasinda oldugundan o6l¢ek genel olarak
oldukca giivenilir olarak yorumlanmistir
(Karagoz, 2016). Tablo 8’de KFA
uygunluk sonuglar1 gosterilmektedir.
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Tablo 8. Faktor analizi uygunluk sonuglari

KMO and Bartlett’s Test
Kaiser — Meyer — Olkin Measure of Sampling Adequacy 0,774
Approx. Chi-Square 1053,344
Bartlett’s Test of Sphericity df 276
Sig. 0,000
Tablo 8’de goriildiigii iizere Bartlett’s (Independent Samples T Test), tek
testinin sonucu (p<0,05) anlamlidir. Yani Orneklem ortalamasiyla ilgili hipotez

degiskenler arasinda yiiksek korelasyon
mevcut olup veriler ¢oklu normal dagilim
gostermektedir. KMO katsayis1 0,774>
0,600 oldugundan 6rneklem faktdr analizi
i¢in yeterli olarak kabul edilmektedir.

Arastirmada, algilar arasindaki
karsilagtirmali analizler yapmak amaciyla
iki  Orneklemin ortalamalar1 arasinda
farklilik olup olmadigini inceleyen t-testi

testinden farkli olarak, iki ayr1 6rneklemin
belirli bir degiskene ait ortalamalarinin
karsilagtirilmasini igerir. Asagida bu testler
icin uygun dagilim gosteren Orneklemin
algilar1 arasindaki karsilastirma sonuglar
yer almaktadir. Tablo 9’da denizcilik
gecmisi olan ve olmayan SODGG’lerinin
faktorler tizerindeki algilarina yonelik test
sonuglar1 paylasilmistir.

uygulanmustir. ki bagimsiz  &rneklem
ortalamasiyla  1ilgili  hipotez  testi

Tablo 9. Denizcilik gegmisine gore algilarin karsilastirmali analizi

—_— O =4 = =) =

g = 5 - =2 = F S el

= .S = = on S

a2 | 2 | BB | 5 | § | B2

t 3,137 | 1,777 | 1,859 1,197 | -3,209 | -1,247

Sig. (2- 0,004 | 0,078 | 0,066 0,234 0,002 | 0215
tailed)

Analiz sonuglarma goére Hi ana hipotezi
(Farkli  denizcilik  ge¢misine  sahip
SODGG’ler “Denizcilige Adaptasyon”
degiskenini farkli algilamaktadir) 1s181inda
belirlenen 6 alt hipotezden Hi.1 ve His alt
hipotezleri desteklenmis olup
Hi.2,H13,Hi4 ve Hie alt hipotezleri ise
reddedilmistir. Bir diger ifadeyle denizcilik
gecmisine sahip olan SODGG ile
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olmayanlar arasinda duygusal kosullar alt
boyutu ve is kosullar1 alt boyutuna yonelik
algilar1 arasinda anlamli (p<0,05) bir fark
oldugu tespit edilmistir. Tablo 10’da
catisma tecriibesine gére SODGG’lerinin
faktorler iizerindeki algilarina yonelik test
sonuclar1 paylagilmistir.
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Tablo 10. Deniz haydutlari ile silahli ¢atisma durumuna gore algilarin analizi

TQ' =1 £ g i )a) g —

«w 8 ) =g = = = Q=

S = =z R0 = = = = X =

22| 5 | EE| & | & | 5%

= =

| & = =5 = = =

t 20,045 | 1,636 | 1,262 2,778 0549 | 0,233

Sig. (2- 0964 | 0,105 | 0,209 0,006 | 0584 | 0816
tailed)

Analiz sonuglarma gore Hz ana hipotezi
(Deniz haydutlar1 ile ¢atisma durumuna
gore SODGG’ler “Denizcilige
Adaptasyon” degiskenini farkl
algilamaktadir) 1s1ginda belirlenen 6 alt
hipotezden yalmiz H24 alt hipotezi
desteklenmis olup Hz1,H22,H23,H25 ve
Hz.6 alt hipotezleri ise reddedilmistir

Daha agiklayici olarak daha dnce catigma
tecriibesi yasayan giivenlik gorevlileri ile
catisma tecriilbesi olmayanlarin kisilik
uygunlugu alt boyutuna yonelik algilar
arasinda anlamli (p<0,05) bir fark oldugu
tespit edilmistir.

Ikiden fazla grubun verdigi yamtlari

karsilikli olarak degerlendirebilmek igin
ise ANOVA testi kullanilmaktadir
(Altunisik vd., 2012: 203). Bu arastirmada
ANOVA testi igerisinde yer alan ve gruplar
arasindaki yanitlardaki farka neden olan
degiskeni tespit etmek i¢in kullanilan One-
Way ANOVA testi kullanilmistir.
Katilimcilarin =~ e8itim  durumlarnn  Lise
/MYO, askeri fakiilte/ fakiilte ve lisansiistii
birer grup olacak sekilde toplam 3 grup
altinda toplanarak tek yonli varyans
analizi (One-Way ANOVA testi, Post Hoc
olarak Tukey testi) uygulanmistir. Bu teste
ait sonuglar Tablo 11°de gosterilmektedir.

Tablo 11. Egitim durumuna bagl karsilastirmali analiz

Gruplar Arasi df. Kareler F p
Kareler Toplami Ortalamasi
Duygusal Kosullar 5,201 2 2,601 3,610 0,030
Kariyer 0,691 2 0,346 0,668 0,515
isbirligi ve Uyumluluk 0,424 2 0,212 0,678 0,509
Kisilik Uygunlugu 0,702 2 0,351 1,405 0,250
is Kosullar 4,951 2 2,476 3,606 0,030
Fiziksel Kosullar 1,941 2 0,971 1,009 0,368

Analiz sonuglarma gore Hs ana hipotezi
(Farkh egitim seviyesine sahip
SODGG’ler “Denizcilize Adaptasyon”
degiskenini farkli algilamaktadir.) 1s181nda
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belirlenen 6 alt hipotezden yalniz Hs.s alt
hipotezi desteklenmis olup
H3.1,H3.2,H3.3,H3.4 ve H36 alt hipotezleri ise
reddedilmistir
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Analiz sonucunda katilimcilarin egitim
durumlar ile duygusal kosullar alt boyutu
(p:0,030<0,05) ve is kosullart alt boyutu
(p:0,030<0,05) algilar arasinda

istatistiksel olarak anlamli bir farklilik
oldugu tespit edilmistir.

Tablo 12. Egitim durumlar1 arasindaki ANOVA analiz tablosu.

Bagimh Basimsiz Deisken Ortalama Standart
Degisken g s18 Farka Hata P
Askeri Fakiilte ve "
Lise ve MYO Fakiilte “0.48159% | 0,18023 0.023
D | Lisansiistii -0,30476 0,20290 0,294
Kool ¢ | Askeri Fakilte ve [ Lise ve MYO 0,48159* | 0,18023 0,023
;0 ut Fakiilte Lisansiistii 0,17683 0,19836 0,647
y Lise ve MYO 0,30476 0,20290 0,294
Lisansiistii Ask.(?rl Fakiilte ve .0,17683 0.19836 0.647
Fakiilte
Askeri Fakiilte ve
Lise ve MYO Fakiilte -0,38969 0,17594 0,073
Lisansiistii -0,47143* 0,19807 0,049
is Kosullar1 | Askeri Fakiilte ve | Lise ve MYO 0,38969 0,17594 0,073
Alt Boyut Fakiilte Lisansiistii -0,08174 0,19363 0,907
Lise ve MYO 0,47143* 0,19807 0,049
Lisanstistii ASk?I‘l Fakiilte ve 0,08174 0,19363 0.907
Fakiilte
Tablo 12°de gosterildigi tizere istatistiksel olarak anlamli bir fark
katilimcilarin - egitim durumlarina goére  goriilmistiir.
gruplar  arasindaki  farkliligin =~ hangi Karsilikli 2 faktoriin iligki diizeyleri basit
gruplardan kaynaklandigi incelendiginde, korelasyon analizi ile

denizcilik algist1 duygusal kosullar alt
boyutunda lise ve MYO (p: 0,023<0,05)
mezunlar1 ile askeri fakiilte ve fakiilte
(p:0,023<0,05)mezunlari arasinda
istatistiksel olarak anlamli bir fark
goriilmiistiir. Denizcilik algisi is kosullart
alt boyutunda lise ve MYO mezunlar (p:
0,049<0,05) ile lisansiistii egitim derecine
sahip (p: 0,049<0,05) katilimcilar arasinda
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gerceklestirilmektedir. Ancak daha ¢ok
faktor arasindaki iliski ¢oklu korelasyon
analizi ile hesaplanmaktadir. Bu analizin
amaci iligkinin yoniinii ve miktarini ortaya
koymaktir (Giirbiiz ve Sahin, 2018: 265).
Bu c¢alismada 2 den fazla faktoriin
karsilagtirilmas1 i¢in ¢oklu korelasyon
analizi uygulanmistir. Analiz bulgularn
Tablo 13’de gosterilmistir.
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Tablo 13. Coklu korelasyon analizi bulgulari

z g
oL =
2 F $E | B| .| 2
s Y o S 9 50 B 2| SEl B | 5
£ S | 224 2E4 2 A 2 = == @ X
= S8 | =S8 5298 =& ZE | 2=z | 83 & | £
& % |c5 | 25985 5 |32 | 22|28 %2 |5
=~ = L5 | =20 dud M Z0 | M5 | ad| 2 | &
Yas 1
Egitim 0,010 1
Is
Tecriibesi 0,678%* | -0,041 1
Siiresi
Meslek
Olarak
Askeri 0.691%* | 0,053 | 0.600%*| 1
Gecmis
Siiresi
Gemide
Calisma 0.405%* | 0,053 | 0.398%* | 0.244* 1
Siiresi
Kariyer | -0,037 | -0,101 |-0,004 | -0,010 | 0,094 1
Isbirligive | o | 0ce | 0067 | aa9sr | 0087 | g9z | 1
Uyumluluk ’ ’ ’ - ’ -
Kisilik
.| 0,000 | -0059 |-0,116 | -0.201%| 0063 | 0.400%* | 0.408** | 1
Uygunlugu - e
Duygusal
0,096 | 0185* |-0165 | -0,040 | 0,101 | -0,146 |-0,135 | -0,115 | 1
Kosullar , 0.185* , , , , , ,
is Kosullar1 | 0,036 | 0.216* |-0,034 | -0,045 | 0057 | -0,093 | -0.200% | 0,174 |0.377%%| 1 -
— -
Fiziksel 1 o33 | 0171 | 0064 | -0037 | 0,087 | 0,139 |-0073 | -0,056 lp2s7ex| %225
Kosullar =

% p<0,01, * p<0,05

Elde edilen bulgulara goére katilimcilarin
egitim  durumlarn  ile  denizcilige
intibaklarinda duygusal kosullar (r =0,185
ve p<0,05) ve is kosullar1 (r =0,216 ve
p<0,05) alt boyutlar1 arasinda istatistiksel
olarak anlamli ve pozitif yonli bir iligki
vardir. Katilimcilarin meslek olarak askeri
gegmis stireleri ile denizcilige
intibaklarinda isbirligi ve uyumluluk alt
boyutu arasinda istatistiksel olarak anlamli
ve pozitif yonli bir iligki vardir (r =0,198
ve p<0,05). Ancak kisilik uygunlugu alt
boyutu arasinda istatistiksel olarak anlaml
anlamli ve negatif yonlii bir iliski vardir (r
=-0,201 ve p<0,05).

Katilimeilarin  denizcilige intibaklarinda,
isbirligi ve uyumluluk alt boyutu ile kisilik
uygunlugu alt boyutu arasinda istatistiksel
olarak anlamli ve pozitif yonli bir iligki
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olup (r =0,408 ve p<0,01) isbirligi ve
uyumluluk alt boyutu ile is kosullar1 alt
boyutu arasinda istatistiksel olarak anlamli
ve negatif yonlii bir iliski vardir (r =-0,200
ve p<0,05).

Katilimeilarin  denizcilige intibaklarinda,
duygusal alt boyut ile egitim durumlar (r
=0,185 ve p<0,05) ve is kosullar1 alt boyutu
(r =0,377 ve p<0,01) arasinda istatistiksel
olarak anlamli ve pozitif yonli bir iliski

vardir. Katilimcilarin denizcilige
intibaklarinda, duygusal alt boyut ile
fiziksel kosullar alt boyutu arasinda

istatistiksel olarak anlamli ve pozitif yonlii
bir iligki vardir (r =0,257 ve p<0,01).

Katilimeilarin denizcilige intibaklarinda, is
kosullar1 alt boyutu ile egitim durumlari
arasinda istatistiksel olarak anlamli ve
pozitif yonlii bir iliski vardir (r =0,216 ve
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p<0,05). Ancak is kosullar1 alt boyutu ile
isbirligi ve uyumluluk alt boyutu arasinda
istatistiksel olarak anlaml1 ve negatif yonlii
bir iliski vardir (r =-0,200 ve p<0,05). Is
kosullar alt boyutu ile fiziksel kosullar alt
boyutu arasinda istatistiksel olarak anlaml
ve pozitif yonlii bir iligki vardir (r =0,429
ve p<0,01). Fiziksel kosullar alt boyutu ile
duygusal alt boyut arasinda istatistiksel
olarak anlamli ve pozitif yonli bir iligki

vardir (r =0,257 ve p<0,01).

Kapal1 uglu sorularin yani sira agik uglu
sorulara verilen yanitlar incelendiginde ise
21 katilimcimin bu kisma yanit vermedigi
goriilmiistiir. Toplam 104 katilimcinin
verdigi cevaplar kategorilere ayrilarak,
siniflandirilmis halde asagidaki tabloda
Ozetlenmektedir.

Tablo 14. Denizcilige adaptasyonu olumlu ve olumsuz etkileyen degiskenler.

OLUMLU ..
DEGISKENLER YANIT OLUMSUZ DEGISKENLER YANIT

1 Gemi pers.qne.h ve SODGG 29 Aile 6zlemi ve aileden uzaklik 18
arasindaki isbirligi
Yeni iilkeler, insanlar ve

2 Kiiltiirler tanima 18 Hava kosullart 15

3 | Maas ve iicretler 13 Tletisim eksikligi 13

4 | Tecriibe kazanma 7 Uzun kontrat siireleri 13

L Gemi personeli ve SODGG
5 | Denizin giizelligi 7 arasindaki isbirligi 12
6 | Is sahibi olma 7 Maas ve iicretler 11
o Bilgi, yetenek ve tecriibe

7 | Zihinsel olarak rahat olma 6 eksikligi olan SODGG personeli 9
Internet ve uydu telefonu

8 imkanlarmin meveudiyeti 6 Yasam ve barinma kosullari 8

Cok diistik ticretle calisan

9 | Hava kosullar1 5 SODGG personeli 7

10 G.?ml persgnehpe kendini 5 Yemek ve beslenme 5
giivende hissettirme

Tablo 14°de goriildigii iizere adaptasyonunu etkileyen degiskenler tespit

gemiadamlarmin  SODGG ile isbirligi
icinde olmasi, kiiltiirel etkilesim ve
ticretlerin denize adaptasyonu olumlu
yonde etkiledigi goriilmektedir. Bunun
yani sira aileden uzak olmak, kotii hava
kosullar1, iletisim problemleri ve uzun
kontrat siireleri adaptasyonu olumsuz
olarak etkilemektedir.

4. SONUCLAR VE ONERILER

Bu arastirmada, yiiksek riskli bolgelerde

seyir yapan gemilerde bulundurulan
giivenligi saglamak ile sorumlu olan
SODGG personelinin denizcilige
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edilmis olup bu degiskenler iizerindeki
algilar1 ortaya konulmustur.

Arastirmanin en 6nemli sonuglarindan biri
egitim seviyesinin duygusal ve is kosullart
ile anlamli iliskisi, egitim seviyesinin

ylikselmesiyle birlikte kisilerin
beklentilerinin yiikselmesi ve is/yasam
kosullarinin lyilesmesi yoniindeki
beklentisinin ~ bir  sonucu  oldugu
diistiniilmektedir.

Daha 6nce gemide gorev almis personelin
gerek duygusal gerekse fiziksel olarak bu
calisma ortamini tecriibe etmesinden Otiirdi,
SODGG personeli olarak denize bu alt
boyutlar o6lceginde daha kolay uyum
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sagladigim1  gostermektedir. Dolayisiyla
istthdam siirecinde dikkate alinmasi
gereken degiskenlerden biridir.

Meslek olarak askeri gegmis siiresinin
artmasi ile gemiye adaptasyonun 6zellikle
1s kosullar1 ve duygusal kosullar agisindan
daha kolay oldugu goriilmektedir. Ciinkii
askeri yapida yer alan disiplin, emir-
komuta ve hiyerarsiye adapte olan
bireylerin, gemide benzer bir yapiyla
kargilasmasinda adaptasyon agisindan
sikint1 yasamayacagi goriilmektedir.
Deniz haydutlartyla ¢atigma tecriibesi ile
kisilik uygunlugu arasindaki anlaml iligki,
gorevinin temel bilegseni silah olan
SODGG personelinin bunu gerektiginde
tereddiit etmeden kullanabilecek kisilik
Ozelliklerine sahip olmasini gostermesi
acisindan  Onemlidir. Geg¢miste deniz
haydutlariyla c¢atisma tecriibesi yasamis
kisilerin  SODGG  olarak  &ncelikle
istthdamimin faydali olabilece§i ve bu
meslege intibak1 hizlandirabilecegi
degerlendirilebilir.

Cesitli  iilke  uyruklarinda  bulunan
personelden olusan SODGG havuzu,
yukarida sayilan degiskenlerin birbirleri ile
olan iligkileri dikkate alinarak bu ise uygun
kisilerden olusturulabilir. Bu c¢alisma bu
acidan hizla biyiiyen sektorde artan
istthdam sayisina bagli olarak uygun
yeterliliklerin tanimlanmasi agisindan da
olduk¢a 6nemlidir.

Diinyada SODGG yetigtirme
programlarinin standart bir egitim stlirecine
dahil olmamasi sonucu, istthdam edilecek
personelin yalniz askeri ge¢mise sahip
olmasmin yeterli olarak algilanmasina
neden olmaktadir. Ancak gilivenlik igin
gerekli olan bilgi ve becerinin yani sira
denizciligin de dinamiklerine asinalik
oldukc¢a 6nemlidir. Bu agidan gerekirse staj
gibi bir siireci de kapsayacak sekilde
kiiresel diizeyde SODGG’lere yonelik
denizcilik disiplinini de 6n plana ¢ikaran
entegre egitim platformalarinin kurulmasi
gerekmektedir.

Bu asamada konunun yetkin kisilerin
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yetistirilmesi agisindan entegre bir egitim
mekanizmasinin  olusturulmasi  oldukc¢a
onemlidir.

Bu arastirmanin en 6nemli kisitlarindan
biri, yalmz linkedin sosyal paylagim
platformundan yola ¢ikilarak katilimcilara
ulagilmis olup, bu sosyal aga iiyeligi
olmayan personele ulasilamamistir. Kaldi
ki teknoloji ile iliskisi zayif olan
katilimcilara bu nedenle ulasilamamuistir.
Her ne kadar Android isletim sistemini
kullanan cihazlar Google anket
uygulamasint sorunsuz olarak doldurmus
olsa da, IOS isletim sistemini kullananlar
sorun yasamiglardir. Arastirmaya toplam
125 personel katilmis olup sonraki
arastirmalarda daha genis bir Kkitleye
ulasilmas1 hedeflenmelidir.
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ABSTRACT

In this study, the first information on otolith
biometry of brown meager (Sciaena umbra)
was determined. Sampling was carried out
between March 2019 and February 2020 on
the Samsun, Ordu, Giresun and Trabzon
coast. Both right and left otoliths of 182
individuals (107 females, 75 males) were
measured. The smallest otolith length is 5.35
mm (Fish length: 11.70 cm-Fish weight:
16.43 g), and the largest otolith length value
is 19.74 mm (Fish length: 53.1 cm-Fish
weight: 2148.1 g).
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Relationships between fish length-weight and
otolith measurements were calculated and the
highest relation was calculated between left
otolith length and left otolith weight (R? =
0.984), and the lowest relation was calculated
between fish weight and left otolith thickness
(R? = 0.816). According to the results of the
regression analysis, high positive
relationships between fish size and otolith
dimensions were determined.
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OZET

Bu caligmada, Karadeniz Bolgesi’nde yasayan eskina baliginin (Sciaena umbra) otolit
biyometrisi iizerine ilk bilgiler elde edilmistir. Ornekleme Mart 2019 ile Subat 2020
tarihleri arasinda Samsun, Ordu, Giresun ve Trabzon sahillerinde gergeklestirilmistir.
Calismada toplamda 182 bireyin (107 disi, 75 erkek) hem sag hem de sol otolitleri

Olciilmiistiir.

En kiiciik otolit uzunlugu 5.35 mm (Balik boyu: 11.70 cm - Balik

agirhigi:16.43 g), en biiyiik otolit uzunlugu ise 19.74 mm (Balik boyu: 53.1 cm - Balik
agirhigi: 2148.1 g) olarak belirlenmistir. Balik boylar1 ve agirliklar ile otolit uzunluklar
ve agirliklart arasindaki iligkiler hesaplanmis ve en yiiksek iliski sol otolit uzunlugu ve
sol otolit agirlig1 arasinda (R?>=0.984), en diisiik iliski ise balik agirlig1 ile sol otolit
kalmhg arasinda (R?=0.816) hesaplanmistir. Regresyon analizi sonuglarina gore, balik
biiyiikliigii ile otolit boyutlar1 arasinda yiiksek pozitif iligkiler hesaplanmuistir.

Anahtar Kelimeler: Otolit Boyutlari, Sciaena umbra, Karadeniz, Eskina

1.GIRiS

Karadeniz Bolgesi'nde Mavrosgil, Ege ve
Akdeniz  Bolgesi'nde  Eskina  olarak
isimlendirilen Sciaenidae familyasina ait olan
Sciaena umbra (Linnaeus, 1758) Dogu
Atlantik Okyanusu, Moritanya, Senegal,
Kanarya Adalari, Akdeniz’de, Marmara, Ege
ve Karadeniz’de dogal olarak dagilim
gosteren degerli demersal bir tiirdiir (Artiiz,
2006; Chao, 2015).

Kiyisal alanlarda, cogunlukla kayalik ve kaya
kovuklar1 gibi sert zeminlerde ve Posidonia
ve Zostera gibi bitki topluluklar1 arasinda
yasamay1 tercih ederler (Harmelin, 1991;
Keskin, 2007). Daha c¢ok kiyisal alanlarda
olmakla birlikte, 1-200 m derinlik araliginda
yasarlar (Chauvet, 1991; Artliz, 2006).
Maksimum 70 cm uzunluga kadar
biiyiiyebilmelerine ragmen daha ¢ok 30 cm
civarinda bulunurlar (Bauchot, 1987). Farkli
caligmalarda farkli degerler verilmekle
birlikte, ulasabilecekleri maksimum yas 21
olarak  belirtilmektedir (Chauvet, 1991;
Artiiz, 2006).

Yapilan higbir bilimsel yaymn olmamakla
birlikte, bolge halki tarafindan otolitleri,
bobrek hastaliklarina ve idrar yollar
hastaliklarina  iyi  geldigi inanct  ¢ok
yaygindir. Bu amagla otolitlerin iizerine

limon sikilarak, kalsiyum karbonat olan
yapisin1  eriterek, sabah a¢ karninda
icmektedirler (Ergin ve ark., 2017; Dr.
Mehmet AYDIN gozlemleri).

Baliklarda otolitlerin yapilarinin olusumu ve
bliylimesi, baligin biliylimesi ve ¢evresel
faktorlerle iliskilidir (Echeverria, 1987;
Borelli ve ark., 2001; Diisiikcan ve Calta,

2018). Otolitlerin boyutlar1 ve sekilleri
tirden tiire ve hatta bir tiriin farkh
popiilasyonlarinda bile farklilik
gosterebilirler. Bu ozelliklerden

faydalanilarak bazi tiir ve irklarin ayriminda
da kullanilmaktadir (Geldiay ve Balik,1999).
Yas tahmininde kullanilan bu otolitler ve
otolit caligmalar1 baligin biyolojik ge¢misi ve
stoklar1 hakkinda bilgi verir (Samsun ve
Samsun, 2006). Ayrica balik boyu ile otolit
boyutlar1  arasindaki iliski denklemleri
kullanilarak bir serideki bilinmeyen boylarin
tahmini yapilabilmektedir (Labropoulou ve
Papaconstantinou, 2000). Otolit morfolojisi
caligmalar1 ayrica, yeni balik tiirlerinin
tanimlanmasi, balik taksonlarinin
revizyonlari, filogenetik iligkileri, balik
tiirlerinin anatomileri, balik biiylimesi ile
otolit  biiyiimesi  arasindaki iligkilerin
belirlenmesi, fosil olan baliklar ile
giiniimiizde yasayan baliklarin biiyiimeleri
arasindaki  benzerliklerin  tespiti  gibi
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caligmalarda kullanilmaktadir (Bostanci ve
ark., 2012a; Basusta ve Tan, 2019). Ayrica
otolitlerin biyometrelerinin bilinmesi
sayesinde, predator tiirlerin mide
muhteviyatlarinda tespit edilen otolitlerin
hangi tiire ait oldugunun belirlenmesinde
kullanilabilmektedir (Oliveira ve ark., 2019).
Akdeniz’de tiiriin biiyiimesi, lireme dongiisii
ve beslenme ozellikleri (Chakroun ve Ktari,
1981; Fabi ve ark., 1998; Froglia ve
Gramitto, 1998; Chakroun ve Ktari, 2003;
Fabi ve ark., 2006; Derbal ve Kara, 2007),
Dogu Karadeniz Bolgesi’nde biiyiime, iireme
ve beslenme aliskanliklar1 (Engin ve Seyhan,
2009) hakkinda yapilmis ¢alismalar mevcut
olmakla birlikte literatiirde tiirlin otolit
biyometresi hakkinda yapilmis c¢alisma
mevcut degildir. Bu calismada,
Karadeniz’deki eskina  popiilasyonunun,
balik boyu- otolit biyometresi ¢alisilmis ve
literatiirdeki eksiklik giderilmistir.

2. MATERYAL VE YONTEM

Calisma Karadeniz Bolgesi’nde (Samsun,
Ordu, Giresun ve Trabzon) Mart 2019 ile
Subat 2020 tarihleri arasinda, yapilan
ornekleme ile gerceklestirilmistir (Sekil 1).

+
Sekil 1. Ornekleme sahas1
Ornekler bolgedeki balikgilardan  satin
alinarak veya Fatsa Deniz Bilimleri

Fakiiltesi’nin aragtirma teknesiyle avcilik
yapilarak elde edilmistir. Otolit biyometresi
caligmak amaciyla toplamda 182 birey
orneklenmistir. Bu 6rneklerin 107 adeti disi,
75 adeti erkek bireylerden olugsmaktadir. Her

bir sag ve sol sagitta otolitin agirligi (g)
0.001g hassasiyetle, boyu (mm), eni (mm) ve
kalinligi(mm) ise dijital kumpas yardimiyla
Olciilmiistiir (Sekil 2).

Sekil 2. Otolit dl¢iimleri

Boy ile otolit uzunluklar1 arasindaki iliskiler
y=ax+b formiili agirliklarla otolit
uzunluklar arasindaki iliskiler y=ax® formiilii
denklemleri kullanilarak hesaplanmistir (Le
Cren, 1951; Froese, 2006) Burada, “a”
dogrunun y eksenini kestigi nokta ve “b”
dogrunun egimidir. Ayrica, disi ve erkek
baliklar, sag sol otolitler arasindaki farkin
istatistiksel olarak Onemli olup olmadigim
belirlemek i¢in Student t-testi uygulanmistir.

3.BULGULAR

Calismada orneklenen toplamda 182 bireyin
sag ve sol otolitleri ayr1 ayr1 olmak iizere 364
adet otolit 6l¢iilmiistiir. Sag ve sol otolit boyu
(OB) degerleri arasinda istatistiksel anlamda
fark bulundugundan (P<0.05) hesaplamalar
hem sag otolit hem de sol otolitin boy
degerler ilizerinden yapilmistir. Aragtirmada
incelenen eskina tiirliniin en kii¢iik otolit
uzunlugu 5.35 mm (Balik boyu: 11.70 cm-
Balik agirligi:16.43 g), en biiylik otolit
uzunlugu degeri ise 19.74 mm (Balik boyu:
53.1 cm-Balik agirhgi: 2148.1 g) olarak
belirlenmistir (Tablo 1).

Orneklenen otolitlerin cinsiyetler arasinda bir
farkliligin olup olmadigi, her iki ¢ift otolit
icin degerlendirilmis, sadece otolit enleri
arasinda fark onemsiz (P<0.05), diger tiim
uzunluklar arasinda istatistiki acidan fark
onemli ¢ikmistir (P>0.05) (Tablo 2). Balik
boylar1 ile otolit uzunluklar1 ve agirliklari
arasinda, balikk agirhiklann  ile  otolit
uzunluklar1 ve agirliklar1 arasinda, otolit
uzunluk degiskenleri arasindaki iliskiler sag
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ve sol otolit olarak hesaplanmis ve en yiiksek en diisiik iliski ise W ve Sol OK arasinda
iliski Sol OB ve Sol OA arasinda (R>=0.984), (R?=0.816) hesaplanmistir (Tablo 3).

Tablo 1. Sciaena umbra baliginin sag ve sol otolitlerine ait degerler

Otolit Degiskenleri N Ort.+SH Min. Mak. P degeri
0A® 2 Se osiow o e P00
oM o %w lesews  am den 10
U S v S
OKmm) o G awmosr  ew e PO

OB: Otolit boyu, OE:Otolit eni, OK: Otolit kalinligi, OA:Otolit agirligi Ort: Ortalama, SH: Standart hata,
Min:Minimum, Mak:Maksimum

Tablo 2. Sagitta otolit ¢iftinin disi ve erkek bireylere ait degerleri

Otolit Degiskenleri Ort.+SH. Min. Mak. P degeri
O R A R Y
A438+0. . .
Ut
SIS
STTSI B R o
SEORIM 5 ol gw m PO
TSR SN 115 L T
sgokmm 5 SEDG Tw o Sy Moo
wokem L IS0 1% 0

Q: Disi, 3¢ Erkek OB: Otolit boyu, OE:Otolit eni, OK: Otolit kalinhigi, OA:Otolit agirhg
Ort: Ortalama, SH: Standart hata, Min:Minimum, Mak:Maksimum
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Tablo 3. Sciaena umbra baliklarinda sagitta otolit ¢iftinin regresyon iligkileri ve

parametreleri
Mliski Regresyon a b R?
Boy (cm)
TL ve Sag OB L 0.3151 1.872 0.964
TL ve Sol OB L 0.3126 1.8703 0.968
TL ve Sag OFE L 0.1807  3.2141 0.949
TL ve Sol OE L 0.1816  3.1894 00913
TL ve Sag OK L 0.0915  0.9929  0.843
TL ve Sol OK L 0.0919  0.9841 0.839
TL ve Sag OA E 0.0002  2.2354  0.949
TL ve Sol OA E 0.0002  2.2330 0.949
Agirhik (2)
W ve Sag OB E 0.0320  3.8351 0.948
W ve Sol OB E 0.0319  3.8465 0.952
W ve Sag OE E 0.0082  4.9391 0.951
W ve Sol OE E 0.0089  4.8981 0.948
W ve Sag OK E 22137  3.8466  0.823
W ve Sol OK E 2.4835 3.7572  0.816
W ve Sag OA L 1363.0 86.094  0.896
W ve Sol OA L 13714  89.398  0.900
Otolit
Sag OL ve Sag OA E 0.0005  2.7475  0.978
Sol OL ve Sol OA E 0.0005 2.7569  0.984
Sag OL ve Sag OE L 0.5620  2.2758  0.945
Sol OL ve Sol OE L 0.5716  2.2109  0.943
Sag OL ve Sag OK L 0.2923 0.4251 0.886
Sol OL ve Sol OK L 0.2967 0.4030  0.883
Sag OA ve Sag OK E 0.0083 2.8660 0.917
Sol OA ve Sol OK E 0.0089  2.8107 0918

OB: Otolit boyu, OE:Otolit eni, OK: Otolit kalinligi, OA:Otolit agirlig
TL:Balik boyu, W: Balik agirligi, E: Eksponansiyel, L:Liner,
a ve b: regresyon sabitleri,R?:korelasyon katsayisi

Balik boylar1 ile otolit degiskenleri arasinda ise lineer iligki tespit edilmistir. En
arasindaki iliskileri belirlenmis, balik boyu yiiksek iliski (R?=0.968) balik boyu ile sol
ile otolit agirliklar1 arasinda eksponansiyel, otolit boyu arasinda oldugu belirlenmistir
balik boyu ile diger otolit uzunluklar1 (Sekil 3).
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4. TARTISMA VE SONUC

arastirtlan  Sciaenidae
familyasina ait olan Sciaena umbra
baliklarinda otolit biyometresi hakkinda
yapilmis ¢aligma mevcut degildir. Caligmada
sag ve sol otolit boy degerleri arasinda
istatistiksel anlamda fark tespit edilmistir
(P<0.05). Farkl tiirlerde yapilmis
caligmalarda sag ve sol otolit arasinda
istatistiksel anlamda fark olmayan caligsmalar
oldugu gibi (Bostanc1 ve ark., 2012b; Dogan
ve Sen, 2017; Sayin ve Calta, 2017,
Diisiikcan ve Calta, 2018) her iki otolit
arasinda fark olan c¢alismalar da mevcuttur
(Bostanci ve Polat, 2007; Bostanci ve Polat,
2008). Yass1 baliklarda otolit ciftlerinde
asimetri yap1 olabilmekle birlikte bilateral
simetri baliklarda da bu durum s6z konusu
olabildigi belirtilmistir (Bostanci ve ark.,
2009a; Diistikcan ve Calta, 2018).

Bu c¢alismada balik boyu ile otolit boyu
arasinda tiim degiskenler arasinda pozitif
yonde kuvvetli bir korelasyon oldugu ve
balik boyu arttik¢a otolit boyunun da arttig
tespit edilmistir. Ayni sekilde Ceyhan ve
Akyol (2006) liifer baliklarinda, Bostanci ve
ark., (2009b) sudak baliklarinda, Basusta ve
ark., (2013) alburnus tiirtinde, Saglam ve
ark.,  (2014)  gogebakan  baliklarinda,
Diisiikcan ve Calta, 2018) barbus tiiriinde
benzer sonuglar elde etmislerdir.

Oliveira ve ark., (2019) Brezilya sahillerinde
yasanan ayni aileye (Sciaenidae) ait (balik
boy araligi1 8.9-38.5 cm) 9 tiiriin (Bairdiella
ronchus, Ctenosciaena  gracilicirrhus,
Cynoscion jamaicensis, Cynoscion
microlepidotus, = Macrodon  ancylodon,
Menticirrhus americanus, Micropogonias
furnieri, Paralonchurus brasiliensis ve
Stellifer naso) otolit biyometrisini
aragtirmiglar ve balik boyuyla otolit boyu
arasinda  kuvvetli  iligkinin  oldugunu
bildirmislerdir. Oliveira ve ark., (2019)
sonuglart ile, ayni aileye ait olan Sciaena
umbra tiriinde elde etmis oldugumuz veriler
paralellik gostermektedir. Bu ¢alismada
degiskenler arasindaki iliskideki korelasyon
katsayis1 R?=0.816 ile R?=0.984 arasinda
degismektedir (Tablo 3). Oliveira ve ark.,

Bu  c¢alismada

(2019) bu degerleri R>=0.71 ile R?*=0.99
arasinda hesaplamiglardir.  Calismamizda
ortalama otolit boyu 11.7 cm (5.35 - 19.75)
olarak Ol¢iilmiistiir. Bu degerler Oliveira ve
ark., (2019) calismis oldugu 9 tiirdeki otolit
biiyiikliiklerinin tamamindan daha biiytiktiir.
Sonug olarak, bu calismada, Karadeniz’deki
eskina popiilasyonunun otolit biyometresi
calistlmis ve balik boyu ile iligkileri
arastirilmistir. Ekonomik degeri ¢ok yiiksek
olan S. wumbra tiirlinlin literatiirde otolit
biyometresi hakkinda bilgi bulunmamaktadir.
Bu calisma ile literatiirdeki bu eksiklik
giderilmeye calisilmistir.
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ABSTRACT

Today, about 90% of the world commodity
trade is carried out by sea and merchant
ships are the most important elements of the
international  logistics,  supply  and
transportation  chain.  The  primary
responsibility for ships' safety standards
rests with the flag State but PSC provides a
"safety net" to catch identify sub-standard
ships. Many studies in the literature show
that the PSC is a very important tool not only
to improve the safety of ships but also to
enhance the maritime safety and marine
environmental protection. To date, there
have been nine regional agreements
established on PSC and one of the most
important of those is the Paris MoU. In this
study, it is aimed to carry out an evaluation
of PSC performance of the Turkish flagged
merchant ships in the Paris MoU. With this
aim, “Excess Factor (EF)” and “Detention
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Rate” indicators have been used for carrying
out an overview of PSC performance of the
Turkish flagged merchant ships in the Paris
MoU.

As a result, it has been observed that the
Turkish flagged ships have EF values lower
than zero between 2008 and 2018 and have
a detention rate (2.30% in 2018) below than
3.15% in the Paris MoU, although the
detention rates increased extremely in 2015
and 2016 compared to previous years.
Accordingly, it seems that Turkish flagged
ships have recently a “good” PSC
performance in the Paris MoU from the
view of both indicators, however, some
recommendations for the sustainability of
this performance have also been presented.

Keywords: Port State Control, Turkish

Flagged Merchant Ships, Paris MoU,
Maritime  Safety, Maritime Business
Management.
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OZET

Gilintimiizde, diinya mal ticaretinin yaklasik %90°1 denizyoluyla yapilmakta olup ticaret
gemileri uluslararasi lojistik, tedarik ve tasimacilik zincirinin en 6nemli unsurlarini teskil
etmektedir. Gemilerin emniyet standartlarina iliskin birincil sorumluluk Bayrak
Devletine ait olmakla birlikte, standart alt1 gemilerin tespitinde PSC bir "giivenlik ag1"
saglamaktadir. Literatiirdeki bir¢ok caligma, PSC'nin sadece gemilerin giivenligini
artirmak i¢in degil, ayn1 zamanda deniz gilivenligi ve deniz ¢evresinin korumasini
saglamak icin de ¢cok dnemli bir ara¢ oldugunu ortaya koymaktadir. Bugiine kadar, PSC
baglaminda dokuz bolgesel anlagsma yapilmis olup en 6nemlilerinden biri Paris MoU’dur.
Bu c¢aligmada, Tiirk bayrakli ticaret gemilerinin Paris MoU'daki PSC performansinin
degerlendirilmesi amaglanmistir. Bu amagla, Tiirk bayrakli ticaret gemilerinin Paris
MoU'daki PSC performansint degerlendirmede “Excess Faktor (EF)” ve “Tutulma
Oran1” gostergeleri kullanilmistir. Sonug itibariyle, Tiirk bayrakli gemilerin 2008-2018
yillart arasindaki EF degerlerinin sifirina altinda oldugu ve 2015-2016 arasinda tutulma
oranlar1 6nceki yillara gore oldukga artmis olsa da 6zellikle 2018 yilindaki %2,30’luk
tutulma oranmin Paris MoU’daki ortalama tutulma oraninin (%3.15) altinda oldugu
goriilmiistiir. Dolayisiyla, gilinlimiizde Tiirk bayrakli gemiler Paris MoU’da her iki
gosterge acisindan da “iyi” denilebilecek bir PSC performansina sahip olmakla birlikte,
s0z konusu performansin siirdiiriilmesine yonelik olarak bazi dneriler sunulmustur.

Anahtar sozciikler: Liman Devleti Kontrolii, Tirk Bayrakli Ticaret Gemileri, Paris
MoU, Deniz Emniyeti, Denizcilik Isletmeciligi.

1. INTRODUCTION e Mediterranean MoU
e Indian Ocean MoU
Port State Control (PSC) is the inspection of ¢ Riyadh MoU

foreign flagged ships in national ports to
verify that the condition of the ship and its
equipment comply with the requirements of
international regulations and that the ship is
manned and operated in compliance with
these rules. The International Maritime
Organization (IMO) adopted resolution
A.682(17) on Regional co-operation in the
control of ships and discharges promoting
the conclusion of regional agreements
(IMO, 2019). Today, there are nine regional
agreements and MoUs established on the
PSC:

e Paris MoU

e Tokyo MoU

e Acuerdo de Vifia del Mar

. Caripbean MoU The Paris MoU covers the waters of the
Abuja MoU European coastal States and the North
Black Sea MoU Atlantic basin from North America to

United States Coast Guard (USCG) may
be accepted the tenth PSC regime.

Figure 1. PSC MoUs worldwide (URL-1,
2020)
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Europe and includes 27 member maritime
administrations. The Paris MoU’s mission
is to eliminate the operation of sub-standard
ships through a harmonized PSC system and
to ensure that the ships meet international
safety, security, environmental, working
and living standards (Paris MoU, 2020a).
The Turkish flagged ships also visit the
ports within the Paris MoU region and
inspected by the Paris MoU member port
authorities for conducting their commercial
activities in maritime trade. As of
31.12.2017, the Turkish flagged merchant
fleet consists of 545 ships (1000 GT and
above) with a total carrying capacity of 7.6
million DWT, 37.23% of which are bulk
carriers, 23% oil tankers, 12.73% dry cargo
ships, 14% containers, 5.88% chemical
tankers and 6.61% other types of ships. The
average ages are 16 for bulk carriers, 15 for
containers, 17 for chemical tankers and 14
for oil tankers (IMEAK DTO, 2018).

The aim of this study is to carry out an
evaluation of the PSC performance of the
Turkish flagged merchant ships in the Paris
MoU. The PSC performance of ships in the
Paris MoU is important for the relevant
stakeholders in maritime trade such as
Shipping Companies, ROs, Pandl clubs,
Flag Authorities etc.

1.1. Literature Review

In the literature, there are various studies
investigating different aspects of PSC
inspections. For example, Anderson (2002)
investigated the effects of PSC on sub-
standard shipping. Yilmazel and Asyali
(2005) analyzed ISPS inspections by using
MoU databases. Cariou ef al. (2007) carried
out an econometric analysis of PSC
deficiencies noted by Swedish Maritime
Administration. Randi¢ et al. (2016)
analyzed the impact of PSC on safety of
maritime navigation and carried out a
SWOT analysis. Im et al. (2016) focused on
the analysis of PSC inspection results of 170
ships that were registered to the Korean
Register of Shipping and detained as a result
of inspections. Emecen (2016) carried out a
risk assessment for the Istanbul Strait using the
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Black Sea MoU’s PSC data and analyzed the
flag States of ships passing through the
Istanbul Strait according to different risk
levels in her study. Yilmaz and Ece (2017)
analyzed the relationship between some
PSC variables of the Turkish flagged ships
inspected in the Paris MoU and they
concluded that %91.7 of the PSC
inspections where 5 or more deficiencies
was resulted in a detention.

Furthermore, there are also various studies
focused on relationship between the
performance including PSC inspections of
flags of convenience (FOCs), which are
considered as the subjects of sub-standard
shipping and a risk factor for maritime
safety in the world shipping, and the
casualty rate of ships flying their flags. For
example, Li and Wonham (1999) examined
20-year data of safety records of world’s
leading 36 fleets in terms of accidental total
loss rates and concluded that the FOCs tend
toward sub-standard ships. Li (1999)
investigated the relationship of accidental
total loss rate and PSC detentions and
concluded that the detention rates of FOCs
were above the world average. Odeke
(2006) argues that PSC is a tool that
eliminates unfair economic advantages in
shipping. According to Li and Zheng
(2008), the PSC’s mission is to detect
substandard ships and prevent marine
accidents. Knapp and Franses (2008)
analyzed the effect of PSC inspections on
the probability of casualty and concluded
that the FOC flag States on black list had a
higher probability of a serious casualty
compared to the flag states on the gray and
white lists. Alderton and Winchester (2002)
examined the casualty records of the flag
States using Lloyd's casualty database and
concluded that the FOCs had a worse record
than other international registries and
national flags.

In the summary, there is a common opinion
in maritime literature that PSC significantly
contributes to improve the maritime safety
and marine environmental protection and it
also eliminates the wunfair competitive
advantages of sub-standard ships (Kaybal,
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2018).
2. MATERIAL AND METHOD

2.1. Flag State Performance Assessment
Methodology of Paris MoU

The performance of a flag State is calculated
using a standard formula for statistical
calculations in which certain values have
been fixed in accordance with agreed Paris
MoU policy. Two limits have been included
in the system, the ‘black to grey’ and the
‘grey to white’ limit, each with its own
specific Formula 1 and 2 respectively (Paris
MoU, 2020b):

Uplack_to_grey = N.p+0,5+ YA, (N.p.(1-p) (1)
Uwhite_to_grey — N.p—-0,5- Z/ (N.p.(1-p) (2)

N: number of inspections

p: allowable detention limit (yardstick), set
to 7% by the Paris MoU

z: significance requested (z=1.645 for a
statistically acceptable certainty level of
95%).

u: allowed number of detentions for either
the black or white list.

The “u” results can be found in the Figure 2
which also includes EF graphics depending
on the results.

1000

and above verK h_\q? risk
to4 high ris| )
=2103 medium to high risk
=1t02 medium risk

100

Number of Detentions

/

Figure 2. EF graphics of the Paris MoU
(Paris MoU, 2020b)

Number of Inspections

A number of detentions above the ‘black to
grey’ limit means significantly worse than
average (black list), where a number of
detentions below the ‘grey to white’ limit
means significantly better than average
(white list). When the amount of detentions

is positioned between the two, the Flag will
find itself on the grey list (Paris MoU,
2020b).

2.2. Method of Study

In this study, the “EF” is used as a primary
indicator for carrying out an evaluation of
PSC performance of the Turkish flagged
merchant ships in the Paris MoU between
2008 and 2018, as it is an indicator used by
the Paris MoU. Additionally, the “Detention
Rate” is also used as a secondary indicator
in order to compare the detention rates of the
Turkish flagged ships with the average
detention rates (inc. all ships inspected) in
the Paris MoU between 2008 and 2018.
The EF values of the Turkish flagged ships
have been calculated by using the “WGB
List and Excess Factor Calculator” (Paris
MoU, 2020c) and also verified their
compliances with the relevant Paris MoU
reports. The yearly average Detention Rates
in the Paris MoU have been generically
calculated by dividing the number of
detentions to the number of inspections,
data of which have been obtained from the
Paris MoU’s annual reports as well.

2.3. Findings

2.3.1. Ship Inspection Activities in
Turkey and Paris MoU

In Turkey, the flag State’s ship inspection
and certification activities are carried out by
the Turkish Maritime Authority (Ministry of
Transport and Infrastructure — MoT]I) and
seven Recognized Organizations (RO)
including Turkish Lloyd and International
Association of Classification Societies
(TIACS) member classification societies.
Turkey has been conducting a pre-
inspection implementation in order to
improve the performance of the Turkish
flagged ships before they go to foreign ports
since 2003. The pre-inspection
implementation has been conducted by the
MoTI’s own inspectors employed in
seventy-one harbour master offices located
on the Black Sea and Mediterranean Sea
coastline.  Turkey has  successfully
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maintained its position on the white list of
the Paris MoU since 2008.

On the other hand, Turkey has also a well-
designed Port State Control (PSC)
organization in order to fulfil the
responsibilities of being a member of both
the Black Sea MoU and the Mediterranean
MoU. There are more than 150 duly
authorized PSC officers of MoTI employed
in the harbor Master Offices located on the
Black Sea and Mediterranean Sea coastline
as well. The PSC activities has been carried
out by the PSC officers under the
coordination of seven coordinating harbor
master offices and under the monitoring of
MoTI’s Ship Inspection Head Office in
Ankara. Turkey also actively participates in
the Committee meetings of the Black Sea
MoU and the Mediterranean MoU, and
strives to improve the effectiveness of
regional PSC activities in corporation with
other members and MOU Secretariat.

Table 1. PSC statistics in the Paris MoU
(Paris MoU, 2020b)

Detention
Number of | Number of | Rate (%)
Inspections | Detentions )/
Year (1) ) (1)*100
2018 17,952 566 3.15
2017 17,916 685 3.82
2016 17,842 685 3.84
2015 17,878 611 3.42
2014 18,447 623 3.38
2013 17,687 668 3.78
2012 18,308 669 3.65
2011 19,058 688 3.61
2010 24,058 790 3.28
2009 24,186 1,059 4.38
2008 24,647 1,220 4.95

The harmonized PSC activities have been
carried out by 27 maritime authorities in the
Paris MoU. Selecting which ships will be
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inspected has been made by a central
database “THETIS” which is hosted by the
European  Maritime  Safety = Agency
(EMSA). Table 1 includes number of
inspections, number of detentions and
detention rates (inc. all ships inspected) in
the Paris MoU between 2008 and 2018. The
detention rates have been generically
calculated. As seen from the Table 1,
number of inspections carried out by Paris
MoU member port autorities decreased to
17,952 in 2018, while it was 24,647 in 2008.
The number of detentions also decreased to
566 from 1,220 for the same years. The
avarage detention rate can be generically
calculated by deviding the number of
detentions to number of inspections. For
example, the avarage detention rate in the
Paris MoU for 2018 was 3.15%.

2.3.2. Evaluation in Terms of “Excess
Factor (EF)” Indicator

According to the Paris MoU’s flag State
performance assessment methodology
explained, the EF is the main indicator on
how is a flag State’s performance. The flag
States on the white list have the highest
performance. Table 2 includes the number
of inspections, the number of detentions and
the EF values of the Turkish flagged ships
for 3-year periods between 2008 and 2018.
As seen from the Table 2, number of
inspections of the Turkish flagged ships
decreased to 1,047 in 2006-2018 period,
while it was 2,294 in 2008-2010 period. The
number of detentions also decreased to 42
from 108 for the same periods. The EF value
of the Turkish flagged ships was between -
0.50 and -0.60. Turkey has been on the
white list of the Paris MoU since 2008, since
its EF value is below than zero.
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Table 2. EF values of Turkish flagged ships in the Paris MoU (Paris MoU, 2020b; 2020c)

3-Year Number of | Number of Excess List of Paris

Period Inspections | Detentions | Factor (EF) MoU
2016-2018 1,047 42 -0.61 White
2015-2017 1,133 59 -0.19 White
2014-2016 1,237 65 -0.19 White
2013-2015 1,324 59 -0.50 White
2012-2014 1,494 61 -0.65 White
2011-2013 1,650 69 -0.64 White
2010-2012 1,930 88 -0.53 White
2009-2011 2,107 96 -0.54 White
2008-2010 2,294 108 -0.50 White

The Figure 3 shows the changes of EF  Table 3. Detention rates of Turkish flagged

values for each period.

w=dr==Excess Factor (EF)
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Figure 3. Changes of EF values of the
Turkish flagged ships (created by Author)

As seen from the Figure 3, the EF values of
the Turkish flagged ships were below than
zero between 2008 and 2018. The lowest
and best EF values were caught in 2012-
2014, 2011-2013 and 2016-2018 periods
respectively.

2.3.3. Evaluation in Terms of “Detention
Rate” Indicator

The “detention rate” is the ratio number of
detentions to number of inspections. This
indicator is wuseful for comparing the
detention rates of the Turkish flagged ships
with the average detention rates in Paris
MoU. Table 2 includes number of
inspections, number of detentions and
detention rates of the Turkish flagged ships
inspected in the Paris MoU between 2008
and 2019. The detention rates have been
generically calculated.

ships in Paris MoU (Paris MoU, 2020b)

Number of | Number of | Detention

Inspections | Detentions | Rate (%)
Year (1) 2) 2)/(1)*100
2019 252 4 1.59
2018 304 7 2.30
2017 327 14 4.28
2016 415 21 5.06
2015 391 24 6.14
2014 431 20 4.64
2013 502 15 2.99
2012 561 26 4.63
2011 587 28 4.77
2010 782 34 4.35
2009 738 34 4.61
2008 774 40 5.17

As seen from the Table 3, number of
inspections carried out by Paris MoU
member port Autorities to the Turkish
flagged ships decreased to 252 in 2019,
while it was 774 in 2008. The number of
detentions also decreased to only 4 from 40
for the same years. The detentions rates of
the Turkish flagged ships in the Paris MoU
were 2.30% in 2018 and 1.59% in 2019
respectively.

Figure 4 shows a comparison of the yearly
changes of both the detention rates of the
Turkish flagged ships and the average
detention rates in the Paris MoU.
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Figure 4. Comparison of yearly changes of
detention rates (created by Author)

As seen from the Figure 3, the detention
rates of the Turkish flagged ships have been
below than the average detention rates in the
Paris MoU in the last few years. The lowest
detention rates for the Turkish flagged ships
were caught in 2013 and 2018.

3. DISCUSSIONS

The main findings of this study are that the
Turkish flagged ships have EF values below
than zero between 2008-2018 and have a
detention rate (2.30% in 2018) below than
3.15% in the Paris MoU. This situation will
probably continue in the 2019 annual report
of the Paris MoU, which has not been
announced yet. According to both indicators
evaluated in this study, it can be stated that
the Turkish flagged ships have recently a
“g00d” PSC performance in the Paris MoU,
although the detention rates of the Turkish
flagged ships increased extremely in 2015
and 2016 compared to previous years.

It is considered that “training and inspection
campaign” still conducted by the MoTTI has
a very important role in this performance so
that it monitors and inspects each of the
Turkish flagged ships before leaving the
country in accordance with the pre-
inspection implementation, and carries out
planned training activities for designated
persons ashore (DPA) of shipping
companies and its own inspectors, and
participates in  International  Safety
Management (ISM) audits conducted by
ROs. In fact, the foundation of the “training

and inspection campaign” was laid in 2003
and has been going on ever since.

As stated by the IMO, the PSC provides a
"safety net" to catch identify sub-standard
ships and elimininate them. Many studies in
the literature also shows that the PSC is a
very important tool not only to improve the
safety of ships and flag States’ performance
but also to enhance the maritime safety and
marine environmental protection. There is a
concencus in the maritime literature that the
PSC contributes for eliminating the unfair
competitive advantages of sub-standard
shipping as well. In this study, it is observed
that the MoTI has an effective ship
inspection policy for ensuring the high
standart shipping and thus the Turkish
flagged ships have been on the white list of
the Paris MoU since 2008. In this context, it
can also be stated that Turkey, as a flag State
of the Turkish slagged ships, contributes to
enhance the maritime safety and marine
environmental protection in the Paris MoU
as well as in other MoUs, since it effectively
implements the international maritime rules
and thus the Turkish flagged ships have
recently a “good” PSC performance in the
Paris MoU.

On the other hand, the sustainability of this
performance in the coming years is also an
important issue. In this study, it has been
showed that the “detention rate” as well as
the EF is a useful indicator for evaluating
the PSC performance of the ships. As a
recommendation, the average of previous 3-
year detention rates (inc. all ships inspected)
in the Paris MoU may be a useful future
target for the ships to be inspected in the
coming years in the Paris MoU.

Of course, some other indicators rather than
mentioned indicators, which can be used for
monitoring and evaluating the PSC
performance of the ships, may be studied in
the future. The other MoUs such as the
Tokyo MoU, USCQG etc. as well as the Paris
MoU, which have different ship inspection
and risk assessment systems for the ships,
may be studied in the future as well.
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4. CONCLUSIONS

In this study, an evaluation of the PSC
performance of the Turkish flagged
merchant ships in the Paris MoU has been
carried out by using the EF and detention
rate indicators. The findings have been
presented in the Section 2.3 of the study.

These kind of studies contribute not ony to
understand the ships’ PSC performance but
also to the efforts for enhancing the
maritime  safety and environmental
protection in the global maritime sector.
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	This spatial structure is characterized by the variogram, which describes how the variability between sampled concentrations increases with the distance between the samples. A variogram model is fitted to the experimental variogram for subsequent anal...
	 the distances between the data and the target (like other classical interpolators),
	 the distances between the original data themselves (data clustering),
	 the spatial structure of the variable.
	Exploratory data analysis, automatic variogram fitting and kriging are performed using the ArcGIS 10.3.1 software. The basic tool used for kriging is the semivariogram γ (see Equation 1), defined as half the expectancy of deviation between values of s...
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	where E[V] defines the mathematical average of the coordinates of the vector V.
	Let say, Z*(x) is the kriged value at location x, Z(xi) is the known value at location x1, λi is the weight associated with the data, μ is the Lagrange multiplier and γ(xi xj) is the value of variogram corresponding to a vector with origin in xi,  and...
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	In order to achieve unbiased estimations in kriging and to minimize the variance of estimates the following set of equations should be solved simultaneously (Goovaerts, 1997):
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	2.2.2. Empirical Bayesian Kriging
	Empirical Bayesian Kriging is a geostatistical interpolation method that automates the difficult aspects of building a valid kriging model. Other kriging methods require to manually adjust parameters, but EBK automatically calculates these parameters ...
	2.2.3. Adaptive Neuro Fuzzy Inference System
	Adaptive neuro-fuzzy inference system (ANFIS) (Firat and Gungor, 2007; Jang, 1993; Jang, 1995; Jang, 1996; Pratihar, 2008; Takagi and Sugeno, 1985; Wang et al., 2009; Erdem et al., 2016) is a modelling technique which assumes that input and output dat...
	𝑨,𝒙.=,,𝒙,,𝝁-𝑨.(𝒙).,𝒙𝝐𝑿.                         (4)
	Where X is the Universal set consisting of all possible elements. The membership function μA ranges between zero and one. If the value of the membership function is restricted to either zero or one, the fuzzy set is then reduced to classical crisp set...
	In ANFIS, the relationship between input and output is expressed in the form of If-Then rules. ANFIS used for the present work is based on Sugeno fuzzy model (Takagi and Sugeno, 1985) which formalizes a systematic approach to generating fuzzy rules fr...
	The architecture of the ANFIS is composed of five layers (see Figure 2). Each layer has a specific function. The first layer generates a membership grades of a linguistic label. It means that it defines the parameter of the membership functions.
	Figure 2. ANFIS architecture for three inputs x, y, z; Layer 1: generates membership grades; Layer 2: Fuzzy rules; Layer 3: calculates weights or rules named firing strengths; Layer 4: product of the normalized firing strengths; Layer 5: Fuzzy results...
	2.3. Model Implementation
	2.3.1. Implementation of Empirical Bayesian Kriging
	EBK method is based on three main steps: Firstly, a semi-variogram model is estimated from the observed data set. Secondly, a new value is simulated at each of the observed data locations by using the semi-variogram estimated on the previous step. Thi...
	2.3.2. Implementation of Adaptive Neuro Fuzzy Inference System
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	where E, Z* and Z are previously defined (section 2.2.1).
	Input data are XY coordinates and the ground elevations of piezometers for ANFISXYZ. The data are pre-processed by the elimination of unrealistic values to obtain more stable dataset. Hydraulic head is the ANFIS output.
	The selection of appropriate input parameters is a complex task. At first step; numbers of training, validation and test data are decided by order: 70 (62 %), 23 (20 %) and 20 (18 %). Assignment of data points to training, validation and test subsets ...
	2.4. Selection of Interpolation Models
	2.4.1. EBK Process
	In order to achieve more realistic interpolation, hydraulic head values are not directly used as input of EBK. Firstly, depths from the ground to water level are calculated for each observation point of hydraulic head. These depth values are interpola...
	2.4.2. ANFIS Model Selection
	The ANFIS model selection is based on available data. Using these datasets at each phase (training, validation and test), the ANFIS performance is measured by the coefficient of goodness-of-fit (R2) and root mean square error (RMSE). ANFISXYZ is run u...
	1. In this table, according to the RMSE and R2 training and validation values, TriMF4, GaussMF4, GbellMF3, PiMF2 and TrapMF4 are picked out as the best types in their membership functions (see Figure 4). The best model can be considered as TriMF4 for ...
	Figure 3. EBK interpolation, standard error, cross validation, error graph and semi-variogram cloud of depth to water.
	Table 1. RMSE and R2 values of training, validation and test subsets for the best types. of membership functions.
	Table 2. General descriptive statistics and R2 values between each other of all ANFIS membership function types and EBK results.
	2.4.3. Testing of Models
	All model results of ANFIS and EBK interpolation are assessed together based on R2 and descriptive statistics (Table 2). The performance of ANFIS models are slightly better than EBK. R2 between EBK and observed value is 0.50 whereas the best R2 betwee...
	Figure 4. Best simulation maps of each ANFIS membership function and random data selections of them.
	Figure 5. The difference map between EBK and ANFIS (TriMF4) hydraulic head predictions.
	3. RESULTS
	For each model (all membership types of ANFIS and EBK) the hydraulic head distribution was calculated on a 100 m square grid. In ANFIS, observed hydraulic head parameters were directly used as input. But in EBK, hydraulic head interpolation was obtain...
	ANFIS (TriMF4) and EBK prediction maps are given in Figure 6. The lowest hydraulic head value in ANFIS prediction is suspiciously one meter while the lowest value 29 m in EBK prediction can be considered more realistic. The patterns of prediction maps...
	With the intent to see the predicted hydraulic head values which are greater than ground elevation, predictions of EBK and ANFIS are subtracted from DEM (see Figure 7). In Fig. 7, it can be observed that the red color values do not always represent th...
	Figure 6. EBK and ANFIS (TriMF4) hydraulic head prediction maps.
	Figure 7. Subtraction maps of EBK and ANFIS (TriMF4) from DEM.
	4. DISCUSSIONS
	In this paper, two interpolation methods were tested to estimate the hydraulic head distribution over the North Aquitaine Basin of Dogger karstic aquifer.  ANFIS was used with three inputs (cartesian coordinates, elevation of the ground and hydraulic ...
	On the other hand, across the river and unobserved points of the study area, both interpolators are estimated hydraulic heads with different distribution patterns (see Figure 5). For instance, in the west of River Le Clain and in the east of River La ...
	5. CONCLUSIONS
	In conclusion, ANFIS can be considered that it gives more realistic results than EBK. However, EBK also proved its efficiency and applicability as an alternative method to interpolate hydraulic head. Surely EBK should also be compared with other krigi...
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	Deep water cast nets used in the region are made up by 7 panels. After joining the panels all together vertically, net takes the form of conical shape. Total depth of net varies from 4 to 4.5 m. The circumference and area of the net mouth is 16-20 m a...
	One piece of netting is cut from the upper and lower edge only N-cut along the 10 mesh, the remaining parts consecutively 1 N-cut and 2 B-cut (Fig 1). After the cutting process, one piece of panel has 20 meshes at the upper edge and 190 mesh at the lo...
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	When the deep water cast net reached the sea bottom, the pulling cord of the net is pulled strongly. In this way the mouth of the net closed into a sack like shape on the bottom. All organisms and fish swimming around will be captured under the mouth ...
	The deep water cast net and pulling cord must be properly stacked for the next operation. Sea weeds and the other organic and inorganic materials (stone, mussel shells etc.) are often collected within the cast nets during the operations. So, the deep ...
	4. CONCLUSIONS
	In this research it was aimed to define the structural and operational characteristics of the deep water cast net. The function of all parts and design details were given. The operation of a cast net requires considerable knowledge and skill from the ...
	ACKNOWLEDGEMENTS
	The author declare that there is no conflict of interest.
	ORCID IDs
	Uğur KARADURMUŞ:
	https://orcid.org/0000-0002-5827-0404
	Ertuğ DÜZGÜNEŞ:
	https://orcid.org/0000-0001-5456-0925
	Mehmet AYDIN:
	https://orcid.org/0000-0003-1163-6461
	5. REFERENCES

	TRJMMS7
	Ali Davut ALKAN1, Ali Cemal TÖZ2*
	AÇIKLAMA BİLDİRİMİ
	Yazarlar bu makalede çıkar çatışması olmadığını beyan ederler.
	ORCID Numaraları
	Ali Davut ALKAN:
	https://orcid.org/0000-0002-9463-8683
	Ali Cemal TÖZ:
	https://orcid.org/0000-0001-5348-078X
	Suresh, R. (2014). Maritime Security of India : the Coastal Security Challenges and Policy Options. India, Books India Private Limited.

	TRJMMS8
	AÇIKLAMA BİLDİRİMİ
	Yazarlar bu makalede çıkar çatışması olmadığını beyan ederler.
	ORCID Numaraları
	Mehmet AYDIN:
	https://orcid.org/0000-0003-1163-6461
	Barış BODUR:
	https://orcid.org/0000-0003-4999-9065

	TRJMMS9
	Türk Bayraklı Ticaret Gemilerinin Paris MoU’daki Liman Devleti Kontrolü (PSC) Performansının Değerlendirilmesi
	Fatih YILMAZ1*
	ABSTRACT
	1. INTRODUCTION
	DISCLOSURE STATEMENT
	The author declare that there is no conflict of interest.
	ORCID ID
	Fatih YILMAZ:
	https://orcid.org/0000-0001-5652-0265
	5. REFERENCES

	TRJMMS_Index

