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Competition can be used to gauge the importance of marketing. Given the fact
that port competition is not just regional, but also national and international, it is
apparent that port operators' demand for comprehensive marketing operations
has grown even more than previously. In today's digital environment, social
media platforms play a significant role in marketing. As a result, the study's
main goal is to look into how marketing mix strategies in the port industry
are reflected on social media (Twitter). The unique aims of this study are the
analysis of the social media content of the ports that use social media and the
network analysis for social media communications, both of which are in line
with the general purpose. The study looked into the social media profiles of nine
ports using text mining with “tm” library of R programming. "Do ports in Turkey
represent marketing mix components through social media?" according to the
findings. According to the findings, the answer to the question is “tentative”.
According to the results of the study, the efforts of marketing studies over
social media will make positive contribution on Turkish ports is evaluated.

Pazarlama karmasi ve sosyal medya iletisimi: Tiirk imanlarinin twitter hesaplan

Anahtar Kelimeler
Pazarlama Karmasi
Twitter

Tirk limanlari
Metin madenciligi

T
Calisir, P. & Giilmez, S. (2021). Marketing mix and social media communication: An evaluation over Turkish ports’ twitter

Uzerinden bir inceleme

OZET

Pazarlamanin gerekliligi rekabet ile &lculebilmektedir. Limanlarin rekabetinin
sadece bdlgesel degil, ayni zamanda ulusal ve uluslararasi oldugu g6z 6énline
alinirsa, liman isletmelerinin oldukg¢a genis kapsamli pazarlama faaliyetlerine
duydudu ihtiyacin eskiye oranla daha fazla arttigi agikgca gértilebilir. Sosyal medya
araclarinin ginimdiz dijital dinyasinda pazarlama agisindan oldukgca &nemli
bir yeri bulunmaktadir. Bu nedenle, calismanin genel amaci liman sektériinde
pazarlama karmasi stratejilerinin sosyal medyadaki (Twitter) yansimalarinin
incelenmesidir. Bu genel amaca uygun olarak sosyal medya kullanan limanlarin
sosyal medya igeriklerinin analiz edilmesi ve sosyal medya iletisimlerine yénelik
ag analizi bu c¢alismanin 6zel amacini olusturmaktadir. Yapilan arastirmada
R programlamada kullanilan “tm” kutliphanesinden faydalanilarak metin
madenciligi ile dokuz limanin sosyal medya hesabi incelenmistir. Elde edilen
sonuglara goére “Turkiye’de limanlar sosyal medya araciligi ile pazarlama karmasi
bilesenlerini yansitiyor mu?” sorusunun bulgular nezdinde karsiiginin “zayif”
oldugu gérilmektedir. Arastirma sonucuna goére Turk Limanlarinin sosyal medya
Uzerinden pazarlama calismalarinin gelistiriimesi yoniinde ¢calismalar yapiimasinin
olumlu olacagi degerlendirilmistir.

account. Marine and Life Sciences, 3(2): 50-64. (In Turkish)
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Giris

Pazarlama genis kapsamli bir calisma alanidir.
Genis kapsaml ifadesinin altinda yatan temel
mantik, gerek makro gerekse mikro c¢evre
icerisindeki basta rekabet olmak Uzere tim
kosullarin hesaba katilarak bir pazarlama faaliyeti
yUurGtdlmesidir. Pazarlama sorumlularinin kontroli
altinda olmayan kiresel ve/veya ulusal ekonomi,
sosyal, politik vb. faktérler makro cevreyi, pazar,
kaynaklar ve paydaslar vb. gibi kismen kontrol
edilebilen faktorler ise mikro c¢evreyi ifade
etmektedir (Sumer ve Eser, 2006).

Pazarlama yoéneticilerinin piyasadan daha fazla
kalici pay elde etmek icin birbirinden farkli
kosullarn degerlendirerek hizmet sunma isteklerini
modelledikleri yaklasimlardan birini de pazarlama
karmasi stratejileri olusturmaktir. Pazarlama
karmasi UnlU Philip Kotler’in literatire kazandirdigi
dort elemandan olusmaktadir. Bunlar sirasiyla
Uriin (Product), fiyat (Price), dagitim/yer (Place) ve
tutundurma (Promotion) olarak bilinen (4P kural)
elemanlardir. Bu dért elemanin birbirleri ile iligkili
bir sekilde hareketlerinin dizayn edilmesi aslinda
pazarlama karmasi stratejisinin kendisine isaret
etmektedir. Hizmet sektériinde Urtin gesitlendirme
ve hatta Urin karmasi olusturmak mumkin
olabilmektedir. Limancilik agisindan bakilirsa
ornegin ellecleme ve depolama gibi hizmetler
icin alternatif (maliyetleri farkl) Grinler sunulabilir.
Diger yandan bu urln g¢esitliliginin fiyatlandirmasi
da yine ayni sekilde alternatifler icerebilmektedir.
Tutundurma faaliyetleri icerisine dagitim/yer
dahil edilebildigi gibi Urin ve fiyat cesitleri de
kullanilabilir. Bu bakis agisi ile pazarlama karmasi
kullaniminin limancilik agisindan maksimum kar
hedefine ydnelik kontrol altinda tutulamayan makro
faktorler haric olmak Uzere en etkili ara¢ oldugu
dahi ifade edilebilir. Limanlarin tarife kitapgiklar
da bu pazarlama karmasinin bir yansimasi olarak
ortaya ¢cikmaktadir.

Pazarlama karmasinin basarisi ayni zamanda
limanlar icin bir sayginlik meselesidir ki bu
limanlarin hinterlandi da dahil olmak Uzere tim
paydaslar acgisindan 6nemlidir. Rekabet ve
pazarlama iliskisini dogrusal disiinmek gerekir.
Zira limanlarin rekabetciligi cok disiplinlidir ve
Parola ve ark. (2017) bu anlamda limanlarin
rekabet boyutlarini denizciligin merkeziyeti, Ulke
ici baglanti, liman operasyonlarinin etkinligi ve
alt/ust yapi katkisi olarak ifade etmislerdir. Ayni
arastirmadan anlasildi§i Gzere limanlarin bu
rekabet konusunda agirhgini deniz tarafindan
hinterlant tarafina kaydirdigi anlasiimaktadir.
Paydaslarin liman sec¢imlerinde ana boyut liman

performansi ¢ercevesinde limanlarin verimliliginin
ve etkinliginin oldugunu ifade eden calismalara
rastlamak mimkindir (Lagoudis ve ark., 2017;
Gorgun, 2019). Cok boyutluluk ya da diger bir
deyisle birden c¢ok disiplini icermesi, pazarlama
ve rekabet kavramlarnnin limancilik &zelinde
birlikte degerlendiriimesi ve hatta kendi i¢lerinde
dahi cok boyutlu incelenmesi gerektigini ortaya
koymaktadir (Mandjak ve ark., 2019).

Pazarlama Karmasi

Amerikan Pazarlama Dernegi (AMA) 2017 yilinda
pazarlama kavramini “Pazarlama, Kisisel ve
orgltsel amacglara ulasmayl saglayabilecek
muibadeleleri gerceklestirmek (zere mallarin,
hizmetlerin ve fikirlerin gelistiriimesi,
fiyatlandirimasi, tutundurulmasi ve dagitiimasina
iliskin planlama ve uygulama sUrecidir” sekilde
yapmistir (AMA, 2017). Tanimdan da anlasilacagi
Uzere mal/Urin gelistirme, fiyatlama, tutundurma
ve dagitim kelimelerinin pazarlamayi tarif ettigi
gibi pazarlama karmasinin elemanlarinin tarifinde
sunulan yapiyi olusturdugu da agikga goérilebilir.

Tablo 1. Pazarlama Karmasi Semasi (Kotler ve ark., 1998)

Uriin Tutundurma Fiyat Dagitim
Cesitlilik Reklam Liste Fiyati Dagitim
Kalite Promosyonlar indirimler Kanallar
Tasarim Kisisel Satis Odenekler Kapsam
Markaismi  Tanitim Odeme Peri-  Mal Cesidi
Paketleme yodu Lokasyonlar
Hizmetler Kredi Sartlar Envanter

Garantiler Tasima

Hedef Pazar

Pazarlama karmasi konseptinin Philip Kotler
ile anildigi bir gercektir. Kotler Tablo 1'de
ifade edilen yukaridan asagi akisi Pazar hedefli
pazarlama karmasi seklinde 1970°li yillardan
itibaren vurgulamaktadir. Ote yandan, bu kavram
bir anda ortaya ¢cikmamistir. Pazarlama karmasi
kavrami, pazarlamay olusturan ve yukarida tarif
edilen pazarlama karmasi elemanlari “girdilerin
kanistiricilan” ifadesi ile ilk defa Culliton (1948)
tarafindan  kullanilmistir.  Pazarlama karmasi
konseptine katkisi olan bir diger 6nemli yazar
ise Neil H. Borden olup pazarlama karmasi
elemanlarinin  kisa ve wuzun vadeli etkilerini
anlatmaya calistiyi makalesi ile pazarlamayi bir
sanat olarak tarif etmistir (Borden, 1964).

1950°’li ve 1960’ll yillarda yazilan “Pazarlama
Yoénetimi” kitaplarinin  bircogunda Tablo 1’de
sunulan tim alt basliklarin birer “Bélim” olarak
ele alndigi gorllmektedir, ©6rnedin Jerome
MacCarthy’ye ait “Temel Pazarlama” isimli kitap
ilk versiyonundan 1998 yilinda yayimlanan 11.
versiyonuna kadar bu “igindekiler” ve karisimlarinin
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pazarlama etkinligini 6lcen modelleri icermektedir.
Kotler ve Armstrong (1967) pazarlama karmasini
ve etkilerini detaylan ile aciklamistir (Kotler ve
Armstrong, 1967). Lauterborn 1990 yilinda 4P
kuralini “Pazarlama Egitiminin Rosetta Stone’u”
olarak tarif etmistir (Lauterborn, 1990). Kotler’i
kavramin basina yerlestiren ana husus ise 1967
yilindaki ¢alismalarinda Kotler ve Armstrong pazar
micadelesinde karma elemanlarinin  optimal
tahsisine yonelik bir matematiksel model sunmus
olmalaridir (Constantinides, 2006).

Zamanla literatirdeki mevcut calismalardan
yola ¢ikan arastirmacilar pazarlama karmasi igin
yeni Onerilerde bulunmusladir. Grénroos 1994
yilinda bir paradigma degisikliginden bahsederek
1950’li 60°h vyillarinin  pazarlama stratejilerinin
1990’I yillarda etkin olamayacagini savunmus ve
isletmelerde ve okullarda 4P kuralina siki baghlig
sorgulamistir (Gronroos, 1994). Sirec pazarlama
karmasini hem gelistirmis hem de genisletmistir.

Pazarlama karmasinin arti ve eksi yonlerini
degerlendirmede en sik basvurulan yéntemlerin
basinda pazarlama  yaklasimlari  arasinda
mukayese yolu ile pazarlama karmasinin gigcli
ve zaylf ydnlerinin ortaya konmasi gelmektedir.
Buna gbére calismanin sonraki bdlimlerinde
degisik pazarlama yaklasimlarina gére pazarlama
karmasina iliskin degerlendirmelere yer verilmistir.

Pazarlama karmasi ve tiiketici pazari yaklasimi

Pazarlama karmasina iliskin elestirel yaklasimlar
ve bu yaklasimlarin icerdigi yeni O&neriler
gunimuze kadar slregelmistir. 20. yy. sonlar ve
21. yy. itibari ile tiketici davranislarinda teknolojik
gelismeler ile birlikte hizli degisimler olmustur.
Bazi yazarlara goére, bu degisimler tlketicilerin
dogasini da davranislari kadar etkilemistir. Martin
Christopher bu durumdaki tliketiciyi “Varolusgu
Tiketici” olarak tanimlamistir (Christopher, 2001).
icsel faktdrleri hesaba katarak dissal faktorleri
g6z onine almadiginda 4P kuralinin yeterli bir
goris saglayamayacagini distinen arastirmacilar,
tiketici davranislarini da dahil edecek &neriler
sunmuslardir. Kotler, kontrol edilemeyen cevresel
faktdrlerin 6nemine dikkat cekerek (Siyasal Glg
(Political Power) ve Kamuoyu formilasyonu
(Public Opinion Formulation)) olacak sekilde 2P
daha pazarlama karmasina eklenmesine yénelik
Oner getirmistir (Kotler, 1984). Ohmae, 4P’nin
yeterli stratejik elemanlar icermedigini ileri stirmis
ve misteri (Customer), rakipler (Competitor) ve
kurum (Corporation) kavramlari ile olusturulan
3C seklinde bir pazarlama karmasini énermistir
(Ohmae, 1982). Robin, tipki Ohmae gibi 4P
kuralini ¢ok i¢sel bulmus ve dis etkenlerden
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uzak bir pazarlama stratejisi yerine 4C olarak
ifade ettigi Ohmae’nin dlslincesine benzer
ancak Ohmae’den farkli olarak “kurum” yerine
“sirket (Company) ifadesi ve ek olarak yetkinlikler
(Capabilities) kavramini dahil ederek yeni bir dneri
sunmustur (Robbins, 1991). 1994 yilinda Vignalli
ve Davies MIXMAP teknigini dnererek piyasanin
karma elemanlarinin ve degiskenlerinin gercek bir
haritasinin cikarilmasini saglayacagini, stratejik
karar ve taktiklerin uygulanabilecegini ve bu
nedenle 4P’nin yetersiz oldugunu savunmuslardir
(Vignali ve Davies, 1994). Ayni yil Doyle ve
Stern (1994) 4P kuralina hizmetler (Services)
ve personel (Staff) elemanlarinin 2S olarak
eklenmesini Onererek piyasa hedeflerine daha
rahat ulasilabilecegini 6nermistir. Bennett (1997)
ise digerleri gibi 4P kuralinin dis cevreyi dikkate
almamasinin bir eksiklik oldugunu ifade ederek
misterilerin pazarlama karmasinin varsaydiginin
tersi bir yonde Urlnleri satin aldigini iddia etmis
ve 4P’yi de@er (value), yasama yetenegi (viability),
cesitlilik (variety), hacim (volume) ve fazilet (virtue)
seklinde 5V kurali ile dizenlemeyi 6nermistir
(Bennett, 1997).Tlketici temelli yaklasimlara bir
baska o6rnek olarak Yudelson (1999)'un Urln
yerine performans (performance), fiyat yerine ceza
(penalty), tutundurma yerine algi (perception) ve
dagitim yerine sireci (process) koydugu alternatif
bir 4P kural verilebilir (Yudelson, 1999).

Pazarlama karmasina
acisindan yaklasimlar

iliski pazarlamasi

Satis hacimleri ile tedarikgi-muUsteri sadakatini bir
arada dusinmek anlamini tasiyan iliskilerin temel
alindigi bu yaklasim acisindan arastirmacilar 4P
kuralina alternatif &neriler getirmeye calismislardir.
4P’nin daha ziyade Urin odakl oldugunu ve
masteri iliskilerini ele almasi gerektigini ilk
savunan Lauterborn (1990) olmustur. Lauterborn
musteri ihtiyaglar (customer needs), uygunluk
(convenience), muisterinin maliyeti (cost) ve
iletisimi (communication) temel alan yeni bir 4C
kurali énerisi getirmistir (Lauterborn, 1990). ki
yil sonra Rosenberg ve Czepiel (1992), eldeki
musterileri tutmanin yeni misteri elde etmenin
temel yolu oldugunu vurgulamis ve 4P’yi ekstra
drtnler, tutundurmanin guglendirilmesi, satis
glcl baglantilari, 6zel Urlnler ve ileri satin alma
iletisimleri ile guclendirmenin gerekliligine dikkat
cekmislerdir (Rosenberg ve Czepiel, 1992). Elbette
bu anlatimlardan akla gelen degisim c¢ok hizl
gerceklesmemektedir. Piyasa durumu —doymusluk
veya talep yuksekligi — ekonomik calkantilar ve
kiresellesmenin dogurdugu glcli rekabet ile
musterilerin &ngoérilemeyen davranis degisiklikleri
bir arada disunuldiginde bu degisimin sireci
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ve slresi konusundaki akisi gérmek mumkin
olabilir. Bu sekilde i¢ ice iliskilerin etken kabul
edildigi iliski pazarlamasini musterilere ydnelik
(Wolfe, 1998) veya pazarlamada bir paradigma
degisimi (Gronroos, 1994) seklinde ifade etmek
muUmkuanddr.

Pazarlama karmasi ve hizmetlerin pazarlamasi
acisindan degerlendirilmesi

Literatdr incelendiginde hizmetlerin pazarlamasina
iliskin ilk gbze carpan calismalar Branton (1969)
ve Wilson (1972)in calismalardir. Her iki yazar da
¢alismalarinda sayilabilir ve sayllamayan ayrimini
temel alarak hizmet pazarlamalarini agiklamaya
calismiglardir (Branton, 1969; Wilson, 1972).
Sonrasinda ise gunumize kadar bircok yazar
alternatif yontemler ve kavramsal cerceveler
sunmaya devam etmistir. Konu hizmet olunca
literatlrde karsilasilan temel inceleme konusunun
sayllabilme veya diger bir deyisle 6l¢ilebilme
ve bu Olcllebilirligin nasil ydnetilmesi gerektigi
oldugu goérulmektedir. Pazarlama karmasi ile
hizmet pazarlamasi degerlendirildiginde ¢ dgenin
acikta kaldigi gorilmektedir. Bunlardan ilki; hizmet
pazarlamasi ile fiziki Urlnlerin pazarlanmasinda
temel ayirt edici faktorlerin ilki insan faktérudur
(Boom ve Bitner, 1981; Melewar ve Saunders,
2000). insan faktéri  hizmeti pazarlama
konusunda olduk¢a énemli bir yer tutmaktadir.
ikinci &nemli faktor ise etkilesim ve kalite olarak
degerlendirilmistir, zira hizmet pazarlamasinda
en 6nemli sikintilardan bir tanesi de hizmetlerin
standardizasyonunun zorlugudur (Rushton ve
Carson, 1989; Fryar, 1991). Son olarak da birebir
iletisim ve iliski tesisisin hizmet pazarlamasindaki
6nemidir ki; pazarlama karmasinda bu durum net
olarak tarif edilmemektedir (Doyle ve Stern, 1994;
English, 2000).

Pazarlama karmasi ve endiistriyel pazarlama
iliskisi

Endustriyel pazarlama, B to B-Business to
Business-pazarlamaolarak daisimlendirilmektedir.
Pazarlamanin  bir alt disiplini olarak da
gorilebilmektedir. icerigine bakildiginda tiketici
pazarlamasina benzer bir kapsama sahip oldugu
da iddia edilmektedir (Coviello ve ark., 2000).
Aksini iddia eden yazarlarin temel dayanagi satin
alma kararlarinda bireylerin ve kurumlarin degisik
slrecglere sahip oldugudur (Alexander ve ark.,
1961; Wind ve Jr, 1972).

Pazarlama karmasi ve endistriyel pazarlama
iliskisi icin Turnbull ve ark. (1996)’'nin argiimanlari
Uluslararasi Pazarlama ve Satinalma Grubu’nun
(IMP) 20 yillik arastirmalarinin sonunda enddstriyel
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pazarlamanin  basarisinin  firmalar arasindaki
bagmhhgin derecesi ve kalitesinden gectigi
sonucuna varmalari idi (Turnbull ve ark., 1996).
Diger yandan Davis ve Brush (1997) iki nedenden
dolayr 4P Kkuralnin ileri teknoloji sektorlerde
uygun olmadigini degerlendirmistir. Birinci neden
4P kuralinin tiketim mallari i¢in gelistirilmis bir
kavram olmasi, ikicisi ise uluslararasi elemanlarin
—Ogelerin-hesaba katilmamis olmasi idi (Davies ve
Brush, 1997).

Endustriyel pazarlamada basari ve deger yaratma
stratejilerinin sosyal sermaye ve guven iliskileri
temel aldigini gosteren bir diger calisma Rich (1999)
tarafindan 4P’nin her bir P’sinin giincellenmesini
saglayan seyin deger temelli pozisyonlanma
oldugu iddia edilen ¢alismadir.

Endistriyel pazarlama konusunu degerlendiren
calisamalara gore firmalar arasindaki iyi iliskiler,
sosyal sermaye ve given ile alakali oldugu
gorilmastir.  Karsihkli  bagimhhk ve yakin
iliskiler karsilikli alici ve satici konumundaki
firmalar acisindan hayatidir ki bu da endustriyel
pazarlamanin énemli bir yénind temsil eder.
Algilanmis  kisilik benzerlikleri ve glven-—Ki
sosyal sermayenin temellerine isaret etmektedir-
endustriyel ticari etkilesimin merkezinde yer alir
(Dion ve ark., 1995).

Pazarlama karmasina e-pazarlama lizerinden
bakis

E-Ticaret kavraminin  birden ¢ok internet
tabanh aracglar, sUrecler ile geleneksel ticareti
destekledigi, ikame ettigi ve hatta gelistirdigi
dahi disinudlebilmektedir. Bu durum akademik
calismalara da ayri bir yén vermektedir. Etkilesim
ve iletisim &6zelinde geleneksel ticaretten farkli
bir yapiya sahip oldugu aciktir. internet temelli
ticaretin seffafligi ylksek ve rekabetci yapisi
oldukca gucludir (Porter, 2001).

1990’li yillarin  sonlarindan itibaren e-ticaret
geleneksel ticaretin yaninda yeni bir kavram olarak
ortaya ¢ikmis ve su anda zirveleri zorlamaktadir.
Elbette bircok ¢cokis ve basarisiz proje durumlari
da yasanmistir. Bunun yegéane sebeplerinden birisi
hi¢ slphesiz sanal piyasa yapisinin ilk baslarda
dogru algilanamamasi olmustur (Constantinides,
2006). Yonetsel stratejiler, yerellik, teknolojik
karmasa, finansal kosullar, basarisiz is modelleri
gibi nedenler e-ticaretin 6nlinde ciddi sorunlar
olusturmaktadir (Christiensen ve ark., 2000; Porter,
2001). Buna paralel olarak pazarlama karmasinin
e-ticarette kullanimina uygunlugu sorusu glindeme
gelmistir (Hoffman ve Novak, 1997). Diger taraftan
Allen ve Fjermestad (2001) klasik pazarlama
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ve e-pazarlama mukayesesinde 4P kuralinin
e-pazarlamada uygun oldugu dislincesinde olan
arastirmacilarin  sayisinin olmayanlardan fazla
oldugunu ifade etmektedir (Allen ve Fjermestad,
2001). Aldridge ve ark. (1997) bu goriisiin aksine
distnenlerin dahi majér degil mindr degisikliklere
ihtiyac oldugunu dusinduklerini arastirmalarinda
ortaya koymuslardir.

Schultz (2001) durumu O&zetleyerek piyasalarin
musteri odakli olmasindan dolayl 4P’nin her ne
kadar klasik halinin mindér degisikliklere ihtiyaci
olsa da 21. ylzyihn bir iliski yani ag sistemi
yaklasimi ile piyasalarin temel yaklasimina
uygun hale getiriimesinin elzem oldugunu ifade
etmistir. Benzer sekilde Peattie ve Peters (1997)
Uriniln ortak tasarim ile fiyatlarin seffaflik ile yer
olarak ise dogrudan mdusteriler ile temas ile ve
promosyonu ise miusterilerin daha fazla kontrol
sahasi elde ettigine dair ifadeler ile aciklamaktadir.
Diger yandan bazi arastirmacilar 4P kurali yerine
e-ticaret acgisindan yeni karmalar 6nermislerdir.
Mosley-Matchett (1997) 5W kurali olarak; Hedef
kitle kim? igerik Ne? Zamanlama ve Giincelleme?
Bulunabilirlik? ve Neden? sorularini iceren bir
karma sunmustur (Mosley-Matchett, 1997). Web
planlama, web erisimi, site tasarimi ve uygulama,
site  promosyonu ve y&netimi, degerlendirme
basliklarini B2B icin web kullaniminin basarisini
etkileyecek faktorler olarak siralayan ise Evans ve
King (1999) olmustur.

Liman Pazarlamasinda Onemli Faktorler

Liman pazarlamasi ele alinirken musterilerin liman
tercihlerini etkileyen etkenler dikkate alinarak
incelenmistir. Liman sec¢imi, verimlilik ve etkinlik,
performans ve rekabet olmak Uzere dort baslk
altinda literatlr taramasi gerceklestiriimistir.

Liman secimi

Mdasterilerin  liman secimindeki hassasiyetleri
limanlarl rekabet agisindan daha 6zel calismalara
tesvik etmektedir (McCalla, 1979). Slack (1985)
liman sec¢imini limanlar arasi rekabet 6zelinde
konteynerlesme gelisimine gdre analiz etmeye
calismis ve arastirmasinda navlun fiyatlar, liman
yakinlidi ve intermodal baglantilarin musterilerin
liman secimlerinde en énemli faktdrler oldugunu
ifade etmistir. Murphy ve Daley (1994) yoneticilerin
liman secimine iliskin dikkat etmesi gereken 9 6ge
oldugunu ifade etmistir. Bunlar sirasiyla teslimat
bilgisi, kayip hasar performansi, disuk navlun
Ucretleri, donanim uygunlugu, uygun tasima ve
teslimat, sigorta takip etkinligi, 6zel ellecleme
etkinligi, yiksek hacimli teslimat ve buyik ve/veya
Ozel proje teslimat imkanlaridir.
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Bugline dek, liman segiminde 6nemli bir vyeri
olan bu kriterlerin belirlenmesi igin birgcok yéntem
denenmistir. Bunlardan birisi de kiyaslama
(benchmarking) yéntemidir. Bu yéntemi Cuadrado
ve ark. (2004), liman hizmetlerinin kalite yénetimini
degerlendirmek amaciyla kullanmislardir. Yoénetsel
acidan karar verme davranislarinin arastiriimasi
icin analitik hiyerarsi prosesi (AHP) Lirn ve ark.
(2003) tarafindan denenmistir.

Liman sec¢iminde ekonometrik tahminleme
yéntemlerinin de kullanimina iliskin 6rneklere
rastlamak mimkindir. Garrido ve Leva (2004) Sili
meyve ticareti ile ugrasanlarin liman secimlerinde
ekonometrik modellere gdére degerlendirmesini
gerceklestirmistir. Cullinane ve ark. (2005)
limanlarin kendilerini esas alarak liman yénetim
gorintimlerini degerlendirerek limanlar arasindaki
rekabete dikkat cekmistir.

Liman seciminde dénemli olan faktdrlere yonelik
arastirmalardan birisi de Cheng ve Tsai (2009)’'a
aittir. Calismalarinda bir limanin hub olabilmesi
icin ¢ok uluslu konsolidasyon (MCC- Multiple
Countries Consolidation) ©nermenin dnemine
dikkat ¢ekmislerdir. Cho ve ark. (2010) ise iki
liman arasindaki rekabette bilissel hizmet kalitesi,
musteri tatmini ve davranis sonrasi (post-behavior)
ile ifade ettikleri U¢ boyutun ©6nemine dikkat
cekmislerdir. Son olarak analitik ag sureci (ANP)
ile Onut ve ark. (2011) Marmara Boélgesi icin liman
segimi konusunda bulanik mantik kullanmislardir.
Arastirmacilarin genel olarak liman se¢imine iliskin
kullandiklari yéntemleri siniflandirmak gerekirse,
bunlarin sirasiyla ekonomik ve ydnetsel yonden
incelemeler birinci sirada, matematiksel modeller
ile inceleme ikinci sirada, olasiliksal yéntemler
ile inceleme Uglncl sirada ve son olarak da
simulasyon calismalari oldugu gorilmektedir.

Liman verimliligi ve etkinligi

Liman etkinligi kavrami dendiginde en sik
karsilasilan yontemin veri zarflama analizi oldugu
gorilmektedir. Itoh (2002) 1990-1999 yillan
arasinda Japonya’'daki konteyner limanlarinin
etkinlik degisimlerini incelemek icin veri zarflama
analizini kullanmistir. Ayni yéntemle Barros (2003)
Portekiz limanlarinda tahsis etkinligini arastirmistir.
Estache ve ark. (2004) liman dizenlemelerinin
etkinlikle es yonlu iliskisini ortaya koymustur. Veri
zarflama analizini kullanan bir diger calismada
verimlilik, karlilik, pazarlanabilirlik ve genel etkinlik
olmak Uzere doért asamali bir veri zarflama analizi
yoéntemi Park ve De Prabir (2004) tarafindan
kullaniimistir. Cullinane ve ark. (2006) Avrupa
limanlarinda etkinligi, Liu (2008) Uc asamall Veri
ZarflamaAnaliziile Asya Limanlarinin mukayesesini,
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Simoes ve Merques (2010) ise tikanikligin liman
verimliligine etkisini degerlendirmistir.

Bununla birlikte Stokastik Sinir Analizi (SFA-
Stochastic Frontier Analysis) olarak bilinen
modelle de c¢alismalara rastlanmaktadir. Kore
konteyner terminallerini Birlesik Krallik terminalleri
ile kiyaslayarak SFA ile verimlilik testine tabi
tutmuslardir (Cullinane ve ark., 2002). Notteboom
ve ark. (2000) Bayes SFA modelini kullanarak
limanlarin  gdreceli  etkinliklerini  mukayese
etmislerdir (Notteboom ve ark, 2000). Literatirde
oldukca fazla sayida liman verimliligi calismasina
rastlanmakla birlikte cogunlukla kullanilan yéntem
VZA ve SFA’dir. VZA ybéntemi ile Baysal ve Uygur
(2004) liman etkinligini, Panayides ve ark. (2009),
Ates ve Esmer (2011) liman verimliligini, Acer ve
Timor (2017) konteyner terminallerinin verimliligini
degerlendirmislerdir.

Liman performansi él¢ciimii

1976 yilinda yayinlanan UNCTAD raporunda
liman performans gostergeleri (PPl)’ne yer
verilmistir. Bunlar sirasiyla i) finansal gostergeler
ve ii) operasyonel gdéstergeler olarak iki baslkta
toplanmistir. Bu rapor sonrasinda cok sayida
arastirmaci  liman performanslarini  dlgmeye
gayret etmislerdir. Chung (1993) yayinladig
Dinya Bankasli Raporunda bu siniflandirmalari
ayrintilandirmistir.

Cetin ve Cerit (2010), liman performansinin
olcimunde kurumsal etkinligi ele almislardir.
Yazarlar  calismalarinda  delphi  metodunu
kullanmak suretiyle yonetsel faktorlerin dnemlilik
siralarini belirlemislerdir. Tipki liman verimliliginde
oldugu gibi VZA yéntemi ile yapiimis liman
performans O&lcimlerine rastlamak mimkuindur.
Roll ve Hayuth (1993) VZA ile liman performans
o6lcimine bir érnek calisma gerceklestirmislerdir.

Liman rekabetciligi

Belki de arastirmacilarin Uzerinde en c¢ok
durdugu baslik liman rekabetciligi olarak isaret
edilebilir. Sadece ekonomik ve yodnetsel agidan
onlarca calismaya rastlanilmistir. Ote yandan
matematiksel, olasiliksal ve similasyon calismalari
da mevcuttur. Veldman ve Backmann (2003)
logit modeli kullanmak suretiyle gemilerin rota
secimlerini modelleyerek bir talep fonksiyonu
olusturmaya galismislar ve bu talep modeline gére
konteyner liman rekabetinin degerlendirmesini
gerceklestirmislerdir. Song ve Yeo (2004) AHP
ile Cinli konteyner limanlari arasinda rekabeti
incelemislerdir. Lam ve Yap (2011) Cournot’un
simultane nicelik yerlestirme modeli (Carnout’s
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quantity-setting model) kullanarak Giineydogu
Asya’da limanlarin rekabetini mukayese etmeye
calismislardir.

De Martino ve Morvillo (2008) tedarik zinciri
ybnetimi yaklasimi kullanarak liman rekabetindeki
anahtar faktoérleri tespit etmeye calismislardir.
Castillo-Manzano ve ark. (2009) en disik maliyet
ile rekabet indeksi ismini verdikleri ydntemle
ispanya limanlarinin karar teorisi kapsaminda
mukayesesini gerceklestirmislerdir. Shengrong ve
ark. (2010) kiimeleme ve TOPSIS analizlerinin bir
karmasi ile liman rekabetciligini arastirmislardir.
Farkli bir yaklasim olarak SFA modeli ile liman
rekabetinde lobi etkisini arastiran yazarlar ise
Haezendonck ve ark. (2011) olmustur. Son olarak
literatirde liman rekabetciliinde bulanik mantik
modellemesinin kullanimina rastlanmistir. Yeo
ve ark. (2011) bulanik mantik yolu ile rekabetgilik
ve Kaselimi ve ark. (2011)’'de oyun teorisi ile
¢ok kullanicili terminallerde rekabet konusuna
deginmislerdir.

Limanlar icin pazarlama iletisimi ve 6nemi

Pazarlama da iletisimin tartisiimaz giict limanlar

acisindan da oldukga ©6nemlidir. GUnimuiz
rekabet  kosullarinda limanlarin  blylimesi
ve gelisiminin 6nindeki en &nemli lokomotif

pazarlama gugcleridir. Eski zamanlarda oldugu
gibi tek bir hinterlant bélgesindeki tek liman olma
monopolinin mevcudiyetinin bulundugu cografya
neredeyse artikk hi¢ gérinmemektedir. Birden
fazla limanin ayni hinterlant icerisindeki pazarlama
micadelelerinin ortaya koydugu tehditlerin éniine
gecmenin yegane yolunun uygun pazarlama
stratejilerinin olusturulmasi oldugu aciktir.

Pazarlama gelirleri artirmanin en guicli alanlarindan
birisidir. Ote yandan pazarlama faaliyetleri ve
stratejilerinin limanlar agisindan deg@erlendiriimesi
konusunda oldukga fazla kat edilmesi gereken yol
oldugu bilinmektedir (Cahoon, 2007).

Pazarlama iletisimi dendiginde mevcut ve
potansiyel musteriler ile diger paydaslar ile ve
bu diger paydaslar icerisinde calisanlar ve yerel
toplum da dahil edilerek eksiksiz her kesimi
iceren bir iletisim stratejisinden bahsetmek
gerekmektedir. Pazarlama iletisimi ile yapiimasi
istenen sey limanin hangi imkénlari sunduguna
dair farkindahgi artirmak ve musteri ve diger
paydaslarin tavir ve tutumlarini etkilemektir.

Liman pazarlama iletisimine ydnelik en kapsamli
calisma UNCTAD icin Bernard (1995) tarafindan
hazirlanmis ve iceriginde deniz limanlarinin
tesvik edici faaliyetleri hakkinda detayl bilgiler
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sunmustur. Yazar bu faaliyetlere 6rnek olarak
reklam, dogrudan eposta, uluslararasi denizcilik
fuarlar, liman gunleri tertipleme, kisisel satis ve
dogrudan is gezileri, denizasiri satis temsilcisi
istihdam etme, ic aglar olusturma, yerel fuarlar,
okul ziyaretleri, konferans organizasyonlari,
konferanslarda konusmaci olma, uluslararasi
basin glnleri tertipleme, egitim merkezleri kurma
vb. faaliyetlerine yer vermistir (Bernard, 1995).
Bernard (1995) ile benzer bir ¢calisma da Branch
(1997) tarafindan ele alinmistir. Her ne kadar farkli
bir calisma olarak goriinse de Branch (1997)'In
medya stratejisi kavramsal olarak Bernard (1995)’e
yakin bir seyir izlemistir. Reklam medyasinin
kullanimi yerine dogrudan toplum ile iletisimin
6nemine daha ziyade vurgu yaptigi ve acik liman
gunleri calismasinin digerlerinden daha eftKkili
bir pazarlama calismasi olduguna deginmistir.
UNCTAD daha ziyade bilgi temelli eylemlerin
tesvik edici, etkin pazarlama stratejileri olduguna
dair vurgulamalarda bulunmaktadir (UNCTAD,
1992). Konferans sekretaryasinin bu konudaki
egilimleri oldukca belirgindir. Ornegin fiyat ve
tarife tanimlarinin anlasilir ve basit olmasinin
6nemine dikkat cekerken bu konuda ayni fikri
paylasan calismalara da rastlanmaktadir (Davis,
1990; Misztal, 2019).

Dijital pazarlama

Dinyada dijital pazarlamanin baslangici
internet ve daha &zelinde arama motorlarinin
etkinliginin goérialdigu dénemlere rastlamaktadir.
Pazarlamacilar bu firsati degerlendirmek igin
olduk¢a uzun bir yol kat etmislerdir. Bu sireci
bir zaman ¢izelgesi ile gdstermek gerekirse
baslangicini 1990 yilindan itibaren ele almak
gerekmektedir. Clnku dijital pazarlama kavraminin
ilk kullanildigr yildir.

Digital Marketing Timeline

2000 2006 2009 2013
=3 =, —
2001 2008

Sekil 1. Dijital pazarlama zaman siireci (Davis, 2019)

2016

2010 2014 2019

Dijital pazarlamaya genel olarak degisik internet
baglantili teknolojilerin (bilgisayar vb.) muUsteriler
ile dijital ortamda temas edilmesinde kullanimina
verilen ad olarak bakmak mimkindir. Bu
temaslarin degisik tirleri bulunmaktadir.

E-Posta pazarlamasi

Mevcut veya potansiyel miusterilere elektronik
posta ile iletisim saglanmasina eposta yolu

-56 -

ile pazarlama ismi verilebilir. Aslina bakilirsa
gunimuzde artik dijital pazarlamanin en 6nemli
yontemlerinden biri haline gelmistir. Temelde bu
bir ¢cesit dogrudan pazarlama sekline blriinmustir.
Dogrudan Pazarlama Dernegdinin raporlarina gére
eposta pazarlamasinda harcanan her bir sentin
dénisimi yaklasik 28,50 ABD dolaridir (Schiff,
2013).

Bu pazarlama tlrlinde bireyler ve/veya Dbelirli
eposta gruplari hedef alinabilir. Bu gruplardan kasit
belirli bir topluluga yoénelik sistematik elektronik
postalari isaret etmektedir. Degisik indirim ve
promosyonlarin dodrudan bireye ya da topluluga
6zel yapillmasi ve buna ydnelik iletisimin temel
aygitt konumundadir. Ornegin misterilerin dogum
gunlerine 6zel indirimleri ifade eden bireye Ozel
eposta ve promosyonlara rastlamak mimkindur.
Ote yandan kurumsal biiltenler ve haber icerikli
dokimanlarin eposta ile dizenli olarak hedef
kitleye ulastirimasi da sikga karsilasilan bir
pazarlama yéntemidir.

Sosyal medya pazarlamasi

Dijital pazarlama &ncesinde bireylerin veya
kurumlarin bir sirket hakkinda bilgi edinme
kaynaklari dogrudan satis goérevlisi ya da diger
sirket vyetkilileri ile gdérusmeleri ile mumkidn
olabiliyordu. Medyanin gelisimi ile kitlesel medya
reklamlari bu konuda yardimci olmaya baslamisti.
Dijital medyanin ortaya cikisi musterilerin  bir
sirketin tUm Dbilgilerine erisme imkanini ortaya
koymustur. Bu konuda sosyal medyanin payi
oldukga yuksektir. Zira musterilere firmanin tim
etkinlik ve faaliyetlerini takip edebilme olanagini
sunmaktadir.

Sosyal medya dendiginde oldukga genis bir alan
ve her bir birey icin degdisik bir anlam igerdigini
sOylemek yanlis olmayacaktir. Sosyal medya
mecrasinda insanlar U¢ seyi dikkate almaktadir:
Bu U¢ kavram sirasiyla sosyal, medya ve ag’dir.
Sosyal bakis acisi olarak ilk degerlendirme
insanlarin dijital bir toplumun sosyal yasamlarini
aktarmasi ve sosyal hayati bir nevi dijital bir ekrana
yansitmasi olarak distnilmelidir. Sosyal medya
mecrasl oldukga acik bir kultir olup insanlarin
katihmini tesvik eden bir yapiya sahiptir. Bir sosyal
medya kullanicisi olmak demek sinirsiz sayida
insan, firma ya da baska kuruluslar ile goérUsleri
paylasmanin, etkilesimde olmanin, birlikte
calisabilmenin vb. imkanina erisebilmek demektir.
Sosyal medya platformlari (Facebook, Twitter,
Instagram, Linkedin vb.) kullanicilarina sézl edilen
bu imkanlari sunmakta yarismaktadir (Sigala ve
ark., 2012).
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Goriintiilii pazarlama

Cevrimicireklamcilik reklamlarin afis’ler veya baska
multimedya gorintl sekilleri ile degisik internet
sitelerinde sunulmasi olarak degerlendirilebilir.
Bu cesit calismalar hem sitenin farkindahgini
hem de bir tik ile istenilen bilgiye (firma hakkinda)
erisime imkan veren kolayliklara sahiptir (Chaffey,
2006). Bir tik ile reklam sitesine erismek kullaniciyi
dogrudan firmaya eristirdigi icin bu tir sayfalarda
6zel tasarim ve Urdnleri sunmanin avantajlari da
dikkat c¢ekicidir. Bu tir dijital reklamlara 6rnek
olarak; degisik fonksiyonlara sahip ve degisik
ebatlarda reklam afis’ler, Acilir pencere (Pop-up)
reklamlari, Sponsorlu icerikler ve igerik reklamlari,
Yazi linkleri icerisinde degisik s6zli yerlestirmeler,
Hareketli animasyonlar ve videolar verilebilir.

Dijital Pazarlamanin Faydalan

Dijital pazarlamanin en gugli yani maliyet
etkin bir yapiya sahip olmasidir. Bircok egitim
kurumunca etkili ve minimum maliyetli dijital
pazarlama ydntemleri herkesin ulasabilecegi bir
noktaya tasinmis ve bu durum firmalarin daha
spesifik hedef gruplarina ydnelik derinlemesine
bir pazarlama calismasi yapabilecegini ortaya
koymustur (Russow, 2003).

Dijital pazarlamanin bir diger 6nemli yani da
marka farkindahgini artirmada gugli olmasidir.
Sosyal medya mecrasinda firmalarin sponsorlu
reklamlarinin marka farkindaligini giclendirmesi
oldukga dogaldir ¢iinkii sosyal medya ile sosyal
hayat ayni paralelde izlenmektedir. insanlar
firmalarin performanslarini da bu mecradan
izlemektedirler. Bir ¢esit takip araci olarak sosyal
medya pazarlama karmasinin performansinin da
Olcllebildigi bir mecraya dénlismiustdr.

Sosyal Medya Analiz Teknikleri

Twitter 6zelinde iki tir analiz teknigi sikca
kullaniimaktadir. Bunlar i) tanimlayici istatistik ve
ii) ag haritalama analizidir. Tanimlayici istatistik,
durumun ne oldugu veya neler oluyor sorularinin
karsiliginda verilen istatistiksel bir cevap olarak
degerlendirilebilir (Trochim ve Donnelly, 2001).
Twitter yayinlarinda kelime, deyim ve olaylarin kag
defa tekrar ettigini niceliksel olarak analiz etme
olarak frekans analizi kullaniimaktadir. Kelime
sikh@i analizi olarak da bilinen bu ydntem ile bir
veri setinde kelimelerin ka¢ defa kullanildiginin
gorilmesi mimkundur. Literatiirde arastirmacilarin
kelime ve/veya hashtag’larin frekans analizlerini
yaparak onemli anlamlari ve &zellikleri ortaya
¢lkarmaya calistiklari goérilmektedir (Ghiassi ve
ark., 2013). Tweetlerin kelimelere ve deyimlere

indirgenmesi, yani bir veri setindeki tweetlerin
kelimelere boélinerek frekanslarina erisilmesinden
sonra NLP (Natural Language Processing)
teknikleri kullaniimaktadir (Weiss ve ark., 2010).

Twitter’da takip sistemi, iletisim deseni (cevap
veya alinti gibi), bilgi yayihmi (retweet) ve toplu
yansitma (hastag) araciligi ile degisik aglar ortaya
koymaktadir. Bu nedenle, Twitter’da bu aglarin
analizi 5nem tasimaktadir. Ag haritalamasi bir cesit
topolojik teknik ile karmasik baglantilarin faaliyet ve
trafiklerinin izlenmesidir (Bruns ve Burgess, 2011).
So6zU edilen trafik ve faaliyet akimi bir kullanicinin
digerleri ile etkilesimi olup takip ve takipcgiler
arasindaki iliskiler olarak degerlendiriimelidir. Bu
dijital iliskilerin analizi bilginin nasil yayildigi ve ic
iletisimin desenine iliskin bilgiler sunabilmektedir.
Bu cesit bir arastirmada sosyal ag analizi (SNA-
Social Network Analysis) ismi sik¢a kullanilan bir
kavramdir. Benzer calismalar Nunkoo ve ark (2013)
ile Luo ve Zhong (2015) tarafindan yapilmistir.
(Nunkoo ve ark., 2013; Luo ve Zhong, 2015). Bu
aglarin icerisinde vektérel bir analiz sonucunda
6zdeger vektdér merkezi, yakinsaklik merkezi,
arasindalik merkezi gibi matematiksel baglarin
kése ve digumlerini olusturarak bir gorsellik elde
etmek de mimkindur (Java ve ark., 2007).

t t Py
'y *w‘m‘w’w

Sekil 2. Sosyal ag analizi temsili gorseli (AgriFutures, 2016)

iletisimin merkezindeki kullaniclyl gérebilmek,
Twitter gibi veri erisimi kolay platformlarda
arastirmacilann bilginin dagihm merkezini tespit
etmelerine ve bu merkezden bilginin nasil bir
desen ile dagildigini incelemede biyik kolayliklar
saglamaktadir.

Sosyal Ag Analizinin bir alt kategorisi ise kiimeleme
analizidir. Kimeleme analizi genis bir ag icerisinde
belirli bir kimenin veya alt toplulugun tespit
edilmesine yardimci olur (Wasserman ve Faust,
1994).
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R Programlama ile Sosyal Medya Analizi

R ile metin madenciligine iliskin bircok yeni kaynak
ve arastirma makalesine erismek artik daha kolay
hale gelmistir. Ote yandan R’in kendisinin agik
kaynak kodlu olmasi ve kendisine ait agik kaynak
bir dergiye (R Project, 2017)’ de sahip olmasi
s6z konusu erisim kolayhgini daha da gucli hale
getirmistir.

Twitter dzelinde verilere R ile erisebilmenin temel
yolu https://developer.twitter.com adresinden bir
hesap acmak ve bu hesabin icerisinde calisma
projesini tanimlamaktir. S6z konusu linkten hesap
acildiginda Twitter kendi verilerine erisim igin API
anahtarlarini vermektedir.

Bu anahtarlar R programinda “twitteR” ya da
“Rtweet” paketleri lzerinden girildiginde R ile
Twitter arasinda bir baglantt kurmak mimkin
olmaktadir. Sonrasinda ise veri toplama ve veriyi
analiz etme slreclerine gecilmektedir.

Tarkiye konum itibari ile deniz tasimaciiginin
kalbinde bir cografyadadir. Turkiye limanlarinin
gerek ulusal (ic rekabet) gerekse uluslararasi
limanlar ile rekabet gUclnin artmasi Ulke
ekonomisini dogrudan pozitif yénde etkileyecektir.
Ote yandan pazarlama karmasi ¢ok disiplinli bir
konu olmasi nedeniyle liman isletmeciligi alaninda
dikkatle incelenmesi gereken bir konudur. Zira
limanlar diger hizmet sektdrlerinin cogundan farkli
olarak makro faktérler karsisinda oldukga hassas
bir yapiya sahiptir. Sosyal medya iletisiminin tim
sektdrlerdeki etkisi dikkate alindiginda pazarlama
acisindan limanlarin sosyal medya kullanimlarinin
incelenmesi ve mevcut durumun gorilmesi 6nem
arz etmektedir.

Bu calismada liman sektériinde pazarlama karmasi
stratejilerinin  sosyal medyadaki yansimalarinin
incelenmesi genel amactir. Bu genel amaca uygun
olarak sosyal medya kullanan limanlarin sosyal
medya igeriklerinin analiz edilmesi bu calismanin
6zel amacidir. Arastirmanin cevap aradigi temel
soru “Turkiye’de limanlar sosyal medya araciligi
ile pazarlama karmasi bilesenlerini yansitiyor
mu?” seklinde belirlenmistir. Tldrk limanlarinin
pazarlama faaliyetlerinde c¢ok disiplinli  bir
yaklasim olup olmadigi, rekabet — pazarlama bagi
icerisinde limanlarin sosyal medya 6zelinde neleri
dikkate aldiklarn arastirmanin diger alt sorularini
teskil etmektedir. Calisma Tirk limanlarindan
Twitter kullananlarin, pazarlama karmasini sosyal
medyaya yansitma duizeylerini incelemektedir.

Materyal ve Yontem

Sosyal medya bircok sekilde insanlarin ve

kurumlarn yasam tarzlarini etkilemektedir ve bu
durum sosyal bilimciler agisindan sosyal medya
platformlarinin arastiriimasi ihtiyacini da gindeme
getirmistir. Sosyal medya, insanlarin bilgi paylasimi
ve diger birey ve kurumlar ile baglantiimkani sunan
genis bir yazihm cevresine isaret etmektedir. Bu
genisligin sundugu “buyldk veri” yapisinin analizi
de gittikce dnem kazanmaktadir. Sosyal medya
iletisiminin en temel &zelligi yapilandirimamis
olmasidir. Yapilandirmadan kasit belirli  bir
dizenege goére de olsa sistematik bir iletisim tird
degildir.

Bir Sosyal Medya Olarak Twitter Arastirmasi

Bircok degisik sosyal medya platformlar
arasindan Twitter sosyal ag, bilgi yayilimi, musteri
angajmani  ve Urin promosyon ¢alismalar
acisindan arastirmacilarin en ¢ok dikkatini ceken
sosyal medya platformu konumundadir (Bruns ve
Burgess, 2011). Mikroblog olarak da isimlendirilen
Twitter kisa mesajlar ile sosyal medya iletisiminin
6nemli bir parcasi konumundadir. Her bir tweet
iki bilgiyi igermektedir. Bunlar yazinin kendi igerigi
ve o tweet’e ait metadatadir. Metadata olarak dil,
konum, takipgi sayisi, retweet ve begeni sayisi gibi
degisik icerikleri gérmek mumkuinddr.

Retweet etmek tipki bir epostayl yonlendirmek ile
ayni mantiga sahiptir. Baslik etiketi (hashtag) olarak
bilinen ve bir basligin 6zel bir konuma tasinmasi
(Romero ve ark., 2011) gibi ydntemlere sahip
Twitter bu haliyle bilgi yayihminda hiz konusunda
belki de en glcli sosyal medya platformudur
denebilir.

Sosyal ag platform kullanicilan arkadashklar
Uzerinden birbirlerine baglanmaktadir. Bu nedenle
genelde arastirmalarda bulgular arkadasliklarin ag
yapisina yonelik olarak sunulmaktadir. Yalniz bu
durum sadece takip etmek ya da takip edilmek
degil, retweet, begeni ve hashtag yolu ile de
olabilmektedir. Bu i¢sel O&zellikleri ile Twitter
iletisimde ¢ok daha karmasik ve genis bir ag
olusturmaktadir (Thelwall ve ark., 2011). Ote
yandan Twitter bir gelistirici ara yizU olarak API
(Application Programming Interface) hizmeti de
sunarak diger sosyal medya platformlarindan farkh
olarak veri erisimine imkan saglamaktadir. Bu API
hizmeti ile arastirmacilar tUm tweetler igcinden
rastgele % 1’lik bir érneklem elde edebilmekte ve
5000 kullaniciya kadar erisim saglayabilmektedirler
(Park ve ark., 2016).

Veri toplama

R ile Twitter’dan veri toplamak icin anahtar olarak
ifade edilen sifreler ile giris yapilmasi ve ilgili
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pakete goére yetki girisinin yapilmis olmasi éncelikli
sarttir. Bu calismada Rtweet paketi kullaniimistir.
Rtweet paketinde arama fonksiyonu ile gerek
anahtar kelimeler araciligi ile zaman araliklarina
bagli olarak arama gerekse kullanici adi ile arama
yapilabilmektedir.

Calismada limanlarin hesaplarindan verilerin
elde edilmesi amaci guduldiginden &ncelikle
www.turklim.org.tr sayfasindan limanlarin sosyal
medya hesaplari elde edilmistir. Tlrkiye’de sosyal
medya Uzerinden de aktif pazarlama ¢alismalarini
gerceklestiren limanlara ait Twitter hesaplari Tablo
2’de verilmektedir.

Tablo 2. Tiirkiye'de konteyner limanlarina ait twitter
hesaplari

Liman Adi Limanin bulundugu il | Twitter Hesap ismi
Asya port Tekirdag @asyaport

Marport istanbul @Marport_
Kumport istanbul @kumportlimani
Mardas istanbul @mardasliman

DP World Yarimca | Kocaeli @DP_WorldYarimca

Ceyport Tekirdag | Tekirdag @ceyporttekirdag
Cey Grup* istanbul @ceygroup_
Assan port Hatay @Assan_Port
Karasu port Sakarya @karasuport

Asyaport, Akdeniz Gemicilik Sirketi (MSC) grubuna
ait bir limandir. 2015 Temmuzunda isleve girmistir.
Asyaport’un bir diger 6zelligi ise Tuarkiye’nin ilk
transit konteyner merkezi olmasidir. Marport’un
ilk ismi Limar’dir ve 1996 yilinda Ambarli/istanbul
bélgesinde hizmete girmistir. Arkas ve TIL yatirm
ortakligince Armaport’un satin alinmasi ile Marport
ismini almistir. Kumport limani 1994 yilindan beri
hizmet vermektedir. Mardas, 1991 yilinda faaliyete
baslayan liman Turkiye’nin ilk 6zel limanlarindan
biridir. ik etapta grup sirketlerinin (IiCDAS) liman
operasyonlarinin ytrttilmesi icin faaliyet gosterse
de zaman igerisinde grup disi firmalara da hizmet
vermeye baslamistir. izmit kérfezinde konumlu olan
DP World Yarimca, Turkiye’nin en blyUk konteyner
terminallerinden biridir. Cey Grup, Ceyport’un dahil
oldugu gruptur. igeriklerinde liman hizmetlerine de
degindigi icin degerlendirmeye alinmistir. Ceyport
Tekirdag ise 2000 yiinda Cey Grup tarafindan
kurulan limandir. Assan Port, Kibar Holding’e ait bir
liman olup 2010 yil sonunda hizmete baslamistir.
iskenderun bélgesinde hizmet vermektedir. Son
olarak Karasu Port, iC Holding biinyesinde olup
Sakarya boélgesinde hizmet vermektedir. Her bir
liman icin arama fonksiyonu ile geriye dénik tim
tweetler elde edilerek ayr ayn veri setleri haline
getirilmis ve her biri ayri analiz edilmistir.

Analiz prosediirleri

R programlama ile veriler cekildiginde her bir
tweet icin belli bash degiskenler (tweetin atildig
zaman, favori orani, retweet orani gibi) elde
edilebilmektedir. Calismada ise sadece metinlerin
icerigi ile ilgilenildiginde metin madenciligi
fonksiyonu kullaniimistir. R programlamada
bunu yapmak i¢in “tm” paketinin kurulu olmasi
gerekmektedir. “tm” metin madenciliginin (text
mining) kisaltilmis halidir. “tm” paketi ilgili metin
icerisindeki tum kelimeleri ayristirarak bir kelime
frekansi tablosu ¢ikarmaktadir. Yine “wordcloud”
paketi ile bu kelime frekanslarini bir kelime bulutu
halinde gérsellestirmek mimkunddr.

Calismada her hesabin kelime frekanslari elde
edilerek kelime bulutlarn cikariimistir. Elde edilen
kelime bulutlarinda en sik kullanilan kelimeler
blyukten ki¢lk font’lara gore gorsellestirilmistir.
Bu gérinum, analiz i¢in ilgili hesabin en cok
nelere odaklandigini gdstermede blylk kolayhk
saglamaktadir.

Bulgular ve Tartisma

Tarkiye'de 9 (dokuz) liman icin elde edilen sosyal
medya verileri incelenmistir. Elde edilen tweetlere
gore limanlarin ticari sir seklinde koruduklari fiyat
bilgilerini yansitmadiklarini gérmek mumkundr.
Bu dogal bir durumdur. Ote yandan bu dokuz
liman igin bir pazarlama karmasli ve sosyal medya
iceriginin degerlendirilmesi Tablo 3’te verilmistir.

Tablo 3’ten gorilecedi Uzere Tirkiye’de sosyal
medya kullanan ve bu calismada ele alinan
limanlardan pazarlama karmasi ve e-pazarlama
yontemlerinin sosyal medyada yansimasi genel
olarak zayif gériiniime sahiptir. Oyle ki, MarPort
ve DP Yarimca World Ilimanlarinin gucli ve
Asya Port’un orta glicte bir yansimasi disinda
geriye kalan 6 limanin oldukca zayif olduklar
gozlemlenmistir.

Degerlendirmeye alinan tim liman hesaplarindan
elde edilen kelime frekanslari sonucu ortaya cikan
kelime bulutlan Sekil 3’te sunulmustur. Buna
gore, Asya Port limaninin halkla iliskiler agirlikh
olarak sosyal medya kullanimi gerceklestirdigi
gorilmektedir. Pazarlama karmasi agisindan
degerlendirildiginde limanin Twitter hesabindan
Place (Yer), Product (Uriin) ve halkla iliskiler
dizeyinde Promotion (Promosyon) olmak Uzere
2P Uzerinde duruldugu goérilmektedir. Marport
limaninin gerek liman bilgileri gerekse halklailiskiler
agisindanetkinbircalismasirdirdigive pazarlama
karmas! ac¢isindan Price (Fiyat) hari¢ diger tim
3P’yi de tweetler ile kullandi§i gézlemlenmistir.
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Tablo 3. Sosyal medya verileri incelenen limanlarin pazarlama karmasi ve sosyal medya gii¢ tablosu

g | Pae [ ProsctQan [ oo | yeorsa | S0l Merye Pt
Asya Port Var Var Zayif 98 Orta
MarPort Var Var Var 958 Gliclti
Kumport Yok Yok Yok 19 Zayif
Mardas Yok Yok Yok 45 Zayif
DP World Yarimca Var Var Var 387 Gliclti
Ceyport Yok Yok Yok 2 Zayif
CeyGrup Zayif Zayif Zayif 152 Zayif
Assan Port Yok Yok Yok 6 Zayif
Karasu Port Var Yok Var 30 Zayif
Kumport ve Mardas limanlarinin paylasimlarindan
¢ogunlukla halkla iliskiler agisindan énemli glinlere B
ait kutlama mesajlarina yer verildigi ve dolayisiyla % marport kUtIU
sosyal medya (zerinden pazarlama karmasi s kumpOrt
¢alismasi bulunmamakta oldugu anlasiimaktadir.
Dp World Yarmca Limaninin paylasimlari daha s
ziyade ingilizce tweetler olarak &n planda olup S i i eee O I g
Price (Fiyat) haricinde tim P’ler igeriklerde mardas Eithegs:: § e g
konumlandiriimis olarak izlenebilmektedir. Ceyport eu gazi £ 5" Y oeow 2
Tekirdag limaninin paylasimlarn incelendiginde ~ “"7ede a0
hesabin yeni oldugu anlasiimakta ve pazarlama R )
karmasina ait veriye ulasilamamistir. Halkla lojstik itz S’O"“C""!“‘/E
iliskiler bilgilendirmesi olarak degerlendirilen bir e e

baslangic yapildigi gdzlemlenmistir. Ceygrup
iceriklerinde liman hizmetlerine de degindigi
icin ayrica ele alinmistir. Cey group limaninin da
halkla iliskiler agirlikh bir sosyal medya kullanimi
dikkat cekmektedir. Kelime bulutunda Place
(Yer), Product (Uriin/Hizmet) ve Promosyon
(Promosyon) icin emareler goézlemlenmektedir
ancak agirlikli olarak halkla iliskiler temelli bir
yap! gorulmektedir. Assan Port limaninda gerek
tweet sayisinin azliyi gerekse igeriginde sadece
halkla iliskiler temelli icerikler bulunmasi sebebi
ile bu liman 6zelinde bir pazarlama karmasi sosyal
medya iliskisi bulunmamistir. Cok aktif olmayan
olarak dikkat ¢eken Karasu Port limani hesabinda
ise Promosyon anlamina gelebilecek iki kelime
“Hizli” ve “Kaliteli” ifadeleri ile “Solidarity — Baglilik”
ifadeleri 6n plana cikmaktadir.

Pazarlamada rekabet bdlgesellikten kiresel
dizeye kadar g6z O6nlne alindiginda liman
isletmelerinin  pazarlama faaliyetlerinin  dijital
diinyadan soyutlanmasinin mimkin olmadigi ¢gok
aclk sekilde gorilecektir. Cavusoglu ve Sakar
(2013) icerik analizi yéntemi ile ESPO (European
Sea Ports Organization) Uyesi limanlarin web
sitelerinin  incelenmesiyle sitelerin en c¢ok
intermodal, multimodal, kombine tasimacilk”
terimlerine yer verdigini gézlemlemistir. Ancak bu
calismada elde edilen kelime bulutlari neticesinde

Sekil 3. Dokuz limanin kelime frekanslarindan elde edilen
kelime bulutlar (1. Asyaport; 2. Marport; 3. Kumport; 4.
Mardas; 5. Dp World Yarimca; 6. CeyPort; 7. Cey Grup; 8.
Assan Port; 9. Karasu Port)

Tark limanlarinin pazarlama karmasi ve daha ziyade
pazarlama stratejilerinin sosyal medya kavramina
sadece halkla iliskiler duzeyinde yaklastiklar
gortlmektedir (Sekil 3). Bu baglamda, pazarlama
ybneticilerinin piyasadan daha fazla kalici pay
elde etmek igin birbirinden farkli kosullar bir
arada hesaplayarak islevsellestirdikleri pazarlama
karmasinin sosyal medya Uzerinden kiresel bakis
acisl ile sadece bilinen paydaslara degil tim
olasi potansiyel miusterilere erisimi saglamaya
calismalari gerektigi sonucu ¢ikariimaktadir.

Mandjak ve ark. (2019) tarafindan ifade edilen
limanlarin ¢ok disiplinligi pazarlama ve iletisim
disiplinlerinin  birlikte c¢alismalarina kilavuzluk
edecek derece kiymetlidir. Ancak c¢alismanin
aradig! “Turkiye’de limanlar sosyal medya aracilig
ile pazarlama karmasi bilesenlerini yansitiyor mu?”
sorusunun bulgular nezdinde karsiligi zayif sekilde
yansittigi gérilmektedir.
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Musteri sadakatini artirmanin  mevcut dijital
dinyadaki en kolay yollarindan birisinin de misteri
sosyal medya aglarina dahil olma ve dogrudan
dijital iletisime gecmedir. Pazarlama karmasi
ve hizmet pazarlamasi iliskisi icerisinde sosyal
medyanin sayilabilir (Uretim sektorl) Urlnlere
gore sayllamayan (hizmet sekt6érl) Urdnlerin
pazarlamasinda daha fazla ihtiyac duyulan bir arag
oldugu gorilmelidir. Zira her iki sektér arasindaki
temel fark insandir (Boom ve Bitner, 1981) ve
insan faktérinl hizmet sektériinde 6ne cikarmada
sosyal medya oldukga elverislidir. Ancak ele
alinan limanlarin takip ettikleri kisi ve kurum sayisi
oldukca az oldugundan sosyal ag analizi dahi
yapilamamistir.

ve DP Yarimca World limanlarinin gicli ve
Asya Port’un orta glicte bir yansimasi disinda
geriye kalan 6 limanin oldukca zayif olduklar
sonucuna variimistir. Tirk limanlarnin pazarlama
stratejilerinin sosyal medya kavramina genel olarak
sadece halkla iliskiler diizeyinde oldugu dolayisiyla
genel olarak zayif gériinimde oldugu séylenebilir.
Sonug¢ olarak, Tirk limanlarinda pazarlama ve
pazarlama karmasi stratejilerinde sosyal medya
araglarinin kullaniminin gelisiminde daha c¢ok yol
katedilmesi gerektigi gorilmektedir.

ETiK STANDARTLARA UYUM
Yazarlarin Katkisi

Tim yazarlar makalaye esit oranda katki saglamistir

Sonug Cikar Catismasi

Callsma sonucunda dokuz Tirk limaninin Yg{lzar|l(§[1rdherhangi bir cikar catismasi olmadigini deklare
’ etmektedir.

twitter hesaplarina ait toplamda 1697 tweet’ine .

ulasiimistir.  Yapilan  inceleme  sonucunda Etik Ona

limanlarin pazarlama karmasinin sosyal medyada

Yazarlar bu tiir bir calisma icin resmi etik kurul onayinin
yansimasi go6zlenmistir. Bu baglamda, MarPort

gerekli olmadigini bildirmektedir.
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Determining the information about the maximum size, weight and age of the
fish species in an ecosystem is of significance for the population dynamics and
stock evaluation studies of the fish species. A single specimen of Trachurus
mediterraneus with 36.9 cm in total length was captured off Saros Bay with
handline by a commercial fisherman on 12 December 2018. The mesaured
Maximum size length is maximum size record of species for Northern Aegean coasts of Turkey.
Saros Bay The information presented here is hoped to contribute to fisheries biology and
Turkey international scientific literature.

"Faculty of Fisheries, Van Yiziinci Vil
University, Van, TURKEY

Keywords
Trachurus mediterraneus
Mediterranean horse mackerel

Kuzey Ege Denizi’nden (Tiirkiye) avianan San Kuyruk istavrit Baliginin
(Trachurus mediterraneus Steindachner, 1868) yeni bir maksimum boyu

OZET

Bir ekosistem icindeki balik tlrlerinin maksimum boy, agirik ve yas ile ilgili
bilgilerinin bilinmesi tirlerin popllasyon dinamigi ve stok degerlendirme ¢calismalari
icin bnem arz etmektedir. 36,9 cm total boya sahip bir adet sarn kuyruk istavrit
bal@ (Trachurus mediterraneus Steindachner, 1868) 12 Arallk 2018 tarihinde
Saros Korfezi aciklarinda ticari bir balikgl tarafindan olta ile yakalanmistir. Bu
Olcllen boy, Tirkiye'nin Kuzey Ege kiyilari icin tlriin maksimum uzunlugudur.
Burada sunulan bilgilerin balik¢ilik biyolojisine ve uluslararasi bilimsel literattire
katki saglamasi umulmaktadir.

Anahtar Kelimeler
Trachurus mediterraneus
Sar kuyruk istavrit
Maksimum boy

Saros Korfezi

Tarkiye

Giris

Carangidae familyasina ait olan sari kuyruk istavrit
balhgi (Trachurus mediterraneus Steindachner,
1868) Bati Afrika sabhilleri ile beraber tim Akdeniz
havzasinda dagihm gd&steren, slrller halinde
dolasan, pelajik ve gé¢men bir tlirdir. Yumurtalar
pelajik olmakla beraber yetiskin bireyler genelde
dibe yakin yerlerde bazen de vyilzeye vyakin
bdlimlerde bulunmaktadir. Basta sardalya, hamsi
vb. olmak Uzere diger balk ve kicik kabuklu
canlilarile beslenirler (Froese ve Pauly, 2021). Ticari
6neme sahip oldugu icin hem Ulkemizde (Demir,
1961; Turan, 2004, 2021; Karakulak ve ark., 2006;
Kasapoglu, 2006, 2018; Ozaydin ve Taskavak,
2006; ismen ve ark., 2007; Ozaydin ve ark., 2007;

T
Cengiz, 0. (2021). A new maximum size of Mediterranean horse mackerel (Trachurus mediterraneus Steindachner, 1868) from

Cakir ve ark., 2008; Bostanci, 2009; Ceyhan ve
ark., 2009; Sahin ve ark., 2009; Ozdemir ve ark.,
2010; Atilgan ve ark., 2012; Cengiz, 2013; Ozdemir
ve Duyar, 2013; Bilge ve ark., 2014; Kasapolu ve
Duzgilnes, 2014; Samsun ve ark., 2018; Kog ve
Erdogan, 2019) hem de dinyada (Lucio, 1996;
Viette ve ark., 1997; Karlou-Riga, 2000; Santi¢ ve
ark., 2003, 2011; Yankova, 2014; Paun ve ark.,
2019; Kutsyn, 2021) tur ile ilgili sayisiz arastirma
vardir.

Bir  populasyondaki  baliklarin  maksimum
buyUkligunin tespiti ve glincellenmesi biyologlar
icin oldukga 6nemlidir, clinkU biyolojik fonksiyonlar

Northern Aegean Sea (Turkey). #Mame and Lie Scrences, 3(2): 65-70. (In Turkish)
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blylklige 6zgudir (Peters, 1983). Ornegin,
bir canlinin metabolik hizi vicut buyUkIGgu
ile ters orantih olmasina ragmen toplam gida
tiiketimi viicut blyUkligu ile dogru orantilidir. ilk
yumurtadan ¢ikma boyu, ilk Greme boyu ve yasam
slresi baliklarin maksimum boyuyla dogrudan
iliskilidir (Freedman ve Noakes, 2002; van der Veer
ve ark., 2003). Bu bilgilere ilaveten, maksimum
boy ve agirlik ile ilgili degerler, von Bertlanffy ve
Gompertz buyime modelleri gibi birgok balik¢ilik
modeli igcin 6nemli bir bilesendir (Quinn ve Deriso,
1999). ispatlanan boy, Tirkiye'nin Kuzey Ege
kiyilari icin tlrin en biyik boy kaydidir.

Materyal ve Yéntem

Tarkiye’nin Kuzey Ege kiyllar Saros Korfezi,
Gelibolu Yarimadasi, Godkceada, Bozcaada
ve Edremit Korfezi olmak lzere 5 alt bdlgeye
ayriimaktadir (Cengiz ve Parug, 2020). Trakya ile
Gelibolu Yarimadasi arasinda yer alan ve 2000
senesinden bu yana trol avcihiginin yasak oldugu
Saros Korfezi, 60 km kadar iceri giren Ucgen
biciminde bir korfezdir (Tokat ve Sayin, 2007;
Cengiz ve ark., 2019a). Bolgede endistriyel
faaliyet olmadigi icin (Sarn ve Cagatay, 2001),
kérfez el degmemis bir yer olarak dusunulebilir
(Cengiz ve ark., 2019b).

Tar, 12 Aralik 2018 tarihinde ticari bir balikgl
tarafindan ibrice Limani (40°36°07.8”N
26°32’44.3”E) aciklarinda (Saros Korfezi, Kuzey
Ege Denizi, Turkiye), yaklasik 10 metre derinlikte,
olta ile avlanmis, Mater ve ark. (2009) gore
tanimlandiktan sonra bilimsel ismi FishBase’'de
(Froese ve Pauly, 2021) kontrol edilmistir. Toplam
uzunluk, agiz kapatildiginda balik kafasinin 6n ucu
ile kuyruk ylzgecinin en uzun isininin u¢ noktasi
arasindaki uzunluk olarak ifade edilir (Anderson ve
Gutreuter, 1983). Elde edilen bireyin boyu + 1 mm
hassasiyette dlciimustr.

26"0]'0"E 27°0'0"E

= a 'Y ) e
Saros Korfezi = .
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Gelibolu

_andll Yarimadas:
-~ Gokeeada - p
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Sekil 1. Turkiye'nin Kuzey Ege Kiyilari ve Saros Korfezi

Bulgular ve Tartisma

Saros Korfezi’nden avlanan sari kuyruk istavrit
baligi 36,9 cm total boya sahip olup (Sekil 2)
bugline kadar Turkiye’nin Kuzey Ege kiyilari icin
bildirilen en buyuk boy kaydidir (Tablo 1).

Sekil 2. 36,9 cm total boya sahip sari kuyruk istavriti baligi

Tablo 1. Tiirkiye’nin Ege kiyilan igin sari kuyruk istavriti
baliginin boy degerlerinin kiyaslanmasi(*Gatal Boy)

Yazar(lar) Bolge N Lmak (cm)
Karakulak ve Gokceada
ark. 2006)  (Kuzey Ege) 31 26,8
Ozaydin ve .
Taskavak [zmir Korfezi 549 22,6
(2006)*
lsmenve ark.  Saros Korfezi
(2007) (Kuzey Ege) 446 20,9
Ozag&%}*am lzmir Korfezi 12 16,3
Gakir ve ark.  Edremit Korfezi
(2008) (Kuzey Ege) 8 22,5
e e Gokova Korfez 45 383
Gelibolu Yar-
Cengiz (2013)  madasi (Kuzey 489 27,1
Ege)
B"%go‘qej)’rk- Giiney Ege 53 16,7
Saros Korfezi
Bu calisma (Kuzey Ege) 1 36,9

Herhangi bir ekosistem icindeki bir balk
populasyonu asiri avciiga maruz kalirsa, balk
boylari zaman igerisinde kademeli olarak azalir.
Bundan dolayl, ancak asir avciiga maruz
kalmayan bireyler bu cesit bir boya ulasabilir. ilave
olarak, baliklarin beslenme faaliyetleri ve buna
bagli olarak ortamdaki besin bollugu; sicaklik,
oksijen, tuzluluk, kirlilik gibi parametre degerleri;
predatérlerin varligi ve tdrler arasindaki av-avci
iliskisinin roll bu c¢esit boya ulasmayi etkileyen
diger bir dnemli unsurlardir (Helfman ve ark., 2009;
Acarli ve ark., 2018). Bu bilgiler 1siginda balik
boylarindaki degerlerin asirn avcilik faaliyetlerine
ve cevresel sartlara bagl oldugu sonucu ortaya
¢lkmaktadir.

Sonug

Tarkiye denizlerinde boylesi ¢alismalarin sayisinin
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artmasi [(Alectis alexandrina (Akyol ve GCoker,
2019); Argyrosomus regius (Tokag ve ark., 2017);
Balistes capriscus (Cerim ve ark., 2021); Belone
belone (Acarli ve ark., 2018); Boops boops (Ceyhan
ve ark., 2018; Cengiz, 2021a); Chelidonichthys
lucerna (Akyol, 2013; Hasimoglu ve ark., 2016;
Ozdemir ve ark., 2019); Dentex dentex (Akyol,
2020); Diplodus annularis (Cengiz ve ark., 2019c);
Diplodus puntazzo (Aydin, 2019; Cengiz, 2019a);
Diplodus sargus (Parug ve Cengiz, 2020a); Diplodus
vulgaris (Cengiz ve ark., 2019d); Gonostoma
denudatum (Ayas ve ark., 2020); Fistularia
commersonii (Ko¢ ve ark., 2019); Lithognatus
mormyrus (Aydin, 2018a; Cengiz, 2019b); Mullus
barbatus (Filiz, 2011); Mullus surmuletus (Cengiz,
2019c); Oblada melanura (Akyol ve ark., 2014;
Cengiz, 2020a); Pagellus bogaraveo (Parug ve
Cengiz, 2020b); Phycis phycis (Filiz ve Sevingel,
2014); Pomatomus saltatrix (Cengiz, 2014; Bal ve
ark., 2018); Sardina pilchardus (Cengiz ve Sepil,
2018); Sarpa salpa (Cengiz, 2020b); Sciaena
umbra (Cengiz ve ark., 2019e); Scomber japonicus
(Cengiz, 2020c); Scomber scombrus (Cengiz,
2020d); Siganus rivulatus (Soykan ve ark., 2021);
Solea solea (Cengiz, 2018a); Sparisoma cretense
(Filiz ve Sevingel, 2015); Sparus aurata (Aydin,
2018b; Cengiz, 2018b); Spicara maena (Cengiz,
2020e); Spondyliosoma cantharus (Cengiz,
2021b); Stephanolepis diaspros (Akyol ve ark.,
2018; Metin ve Akyol, 2021); Symphodus melops
(Aydin, 2020); Umbrina cirrosa (Aydin ve Soézer,

Kaynaklar

2020; Aydin, 2021; Cengiz ve Parug, 2021); Zeus
faber (Basusta ve Basusta, 2021) maksimum balik
boyu kayit calismalarinin dnemini gézler énline
sermektedir.

Balik¢ilik biliminde maksimum boy gibi ¢calismalar,
balikcihk  ydnetimi  arastirmalarinin  codunda
uygulanan temel parametrelerdir. Bu nedenle, bir
bdlgedeki balik tdrlerinin maksimum uzunlugunu
dizenli olarak glincellemek 6nem tasimaktadir. Bu
arastirma, Turkiye'nin Kuzey Ege Denizi kiyilari i¢in
T. mediterraneus’ un yeni maksimum uzunlugunu
bildirmektedir. Burada sunulan bilgilerin balikgilik
biyolojisine ve uluslararasi bilimsel literatlire katki
saglamasi beklenmektedir. Kuzey Ege Denizi'nde
sarl kuyruk istavritin yasi, blylimesi ve Uremesini
iceren sonraki calismalar bu tirin balik¢ihginin
yénetilmesine yardimci olabilir.

Tesekkiir

Yazar yardimlarindan dolayl ticari balikg¢ilara
tesekkiru borg bilir.

ETiK STANDARTLARA UYUM
Cikar Catismasi

Yazar herhangi bir cikar catismasi olmadidini deklare
etmektedir.

Etik Onay

Yazar bu tiir bir galisma igin resmi etik kurul onayinin gerekli
olmadi§ini bildirmektedir.
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Rainbow trout (Oncorhynchus mykiss) is a fish species with a long history of
cultivation and bacterial pathogens are limiting the success rate. The aim of
this study is the biochemical and molecular identification of two opportunistic
pathogens detected in the rainbow trout cultured in net cages in a dam lake
located on the Kizilirmak river; revealing the pathological symptoms of them in
the moribund fish samples; determination of their antimicrobial susceptibility
profile and determination of the antagonistic effect of two probiotic-candidate
strains against them. Depending on the results of the conventional bacteriologic
and molecular identification studies, bacterial isolates recovered from the
internal organs of the moribund fish samples, a mixed bacterial infection
case of Bacillus gibsonii and Sphingomonas echinoides was identified in the
moribund fish samples showing general bacterial hemorrhagic septicemia
symptoms for the first time in rainbow trout. Despite it was not possible to
identify these isolates at the species level using conventional bacteriological
methods, our isolates separately showed similarities more than 99% with the
above mentioned species in the 16s RNA sequence analysis. The results of
this study showed that, long term water quality parameter determination and
bacterial distribution monitoring studies which include molecular tools should
be carried out in the aquaculture sites to increase the success in trout culture.
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Rainbow trout
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Introduction

Rainbow trout (Oncorhynchus mykiss) is a
freshwater fish species with the longest history
of aquaculture in Turkey, which is among the
leading countries for the culture of this fish with a
production amount of 113.678 tons in 2020 (TUIK,
2020).

To continuously satisfy the increasing food
demand of the rising human population
worldwide, agriculture and aquaculture activities
are also increasing. During this increase, as the
new technologies were introduced and new
areas were used; new species were cultured,
various chemicals were increasingly used,
antibiotic resistance cases were developed and

Cite this articl
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new emerging or opportunistic pathogens were
detected. Various bacterial pathogens, both
Gram-negative (representatives of the genera
Aeromonas, Vibrio, Pseudomonas etc.) and
Gram-positive (representatives of the genera
Staphylococcus, Streptococcus and Lactococcus
etc.) were identified in rainbow trout cultured in
Turkey in a great number of previous studies
(Muz et al., 1995; Kan and Sarieyytpoglu, 2008;
Tire et al., 2012; Oztiirk et al., 2013; Balta and
Balta, 2019; Akayh et al., 2020; Akayh et al.,
2021). Besides widely distributed and repeatedly
isolated pathogens, some bacterial inhabitants of
the aquatic environment may cause infections as
opportunistic pathogens in stressed fish under
rapidly changing environmental conditions (Austin
and Austin, 2016).
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The aim of this study is the biochemical and
molecular identification of two opportunistic
pathogens detected in the rainbow trout cultured
in net cages in a dam lake located on the Kizilirmak
river; revealing the pathological symptoms of
them in the moribund fish samples; determination
of their antimicrobial susceptibility profile and
determination of the antagonistic effect of two
probiotic-candidate strains against them.

Material and Methods
Field sampling

A rainbow trout cage farm in a dam lake located
on Kizilirmak river, in Bafra-Samsun region was
visited five times (April, May, June, September
and late October 2017) for field sampling. A total
of 10 rainbow trout samples (100-300 g) with
various clinical symptoms were analyzed in each
sampling visit. Bacteriological samples were
taken from liver, spleen and kidney of moribund
fish samples and streaked onto TSA (Trypticase
Soy Agar, Merck) and incubated at 22°C for 72h
for bacterial growth (Roberts, 2012; Austin and
Austin, 2016). In this article, the results of the late
October sampling will be discussed.

Bacterial identification

Bacterial colonies that were isolated from the
internal organs of moribund fish samples collected
in late October were purified and identified with
conventional discriminative laboratory tests
(Yabuuchi and Kosako, 2005; Logan and De Vos,
2009; Roberts, 2012; Austin and Austin, 2016).
Later, bacterial DNA samples were isolated from
the pure bacterial cultures with High Pure PCR
Template Preparation Kit (Roche, Switzerland).
Universal primers 27F (5'-AGA GTT TGA TCM
TGG CTC AG-3') and 907R (5'-CCG TCA ATT
CMT TTR AGT TT-3') targeting a part of 16S
/ 23S gene (Lane, 1991) and PCR Master Mix -
2X (Fermantas, K 0171) were used for the PCR
amplification. PCR ampilification steps were used
as described by Lane (1991). An 880 bp region
of 16s RNA sequence analysis was performed
with ClustalX 2.1 (Larkin et al., 2007) and BLASTN
2.2.20 (Zhang et al., 2000) algorithms on Bioedit
v7.0.0 software (Hall, 1999).

Histopathology

Tissue samples (spleen, kidney, liver etc.) were
fixed in %10 buffered formalin and processed for
paraffin embedding. Histological sections (4-5um)
were stained with hematoxylin and eosin (H&E)
and analyzed under light microscope (Roberts,
2012).

Antibiogram susceptibility profile

Modified Kirby-Bauer disc diffusion method
(Bhunia et al., 1988) was used for the determination
of antibiotic resistance profile of bacterial
isolates against sulphametaxozole-trimethoprim,
amoxicillin, tetracycline, florfenicole, erythromycin,
enrofloxacine, oxolinic acid and ciprofloxacine with
three replicates. Three replicates of Mueller-Hinton
medium containing petri dishes were incubated at
22°C for 48 h and inhibition zone diameters were
measured and evaluated according to the CLSI
standards (Wikler, 2006). Inhibition zones with a
diameter of 0-1.5 cm were regarded as resistant;
1.6-2.0 cm were regarded as semi-resistant; 2.1
cm and above were regarded as sensitive.

Antagonistic effect studies

Lyophilized Bacillus subtilis (ATCC 6633™) and
Lactobacillus rhamnosus (ATCC 7469™) strains
were used as probiotic candidates. Fresh cultures
of these strains were used with the modified Kirby-
Bauer disc diffusion method for the determination
of antagonism against recovered pathogenic
bacteria (Bhunia et al., 1988). Briefly, 200 pl of fresh
cultures of pathogenic bacteria growth in Nutrient
Broth were streaked onto TSA medium to cover all
the surface. Later, blank antibiotic susceptibility
paper-discs were dipped into fresh cultures of
probiotic-candidates growth in Nutrient Broth and
placed onto TSA medium. Three replicates of TSA
medium containing petri dishes were incubated at
22°C for 48 h and inhibition zone diameters were
measured and evaluated according to the CLSI
standards (Wikler, 2006). Inhibition zones with a
diameter of 0-1.5 cm were regarded as resistant;
1.6-2.0 cm were regarded as semi-resistant; 2.1
cm and above were regarded as sensitive.

Results and Discussion

Many freshwater rivers flows through the northern
part of Turkey (also called as the Black Sea
Region), there are many dam lakes on these rivers,
and most of them host aquaculture facilities.
Previously motile Aeromonads (Muz et al., 1995),
Streptococcus faecalis (Kan and Sarieyylpoglu,
2008) and Lactococcus garvieae (Ture et al., 2012;
Oztiirk et al., 2013; Balta and Balta, 2019) were
recovered and identified as bacterial pathogens
of rainbow trout cultured in various dam lakes in
Turkey. During this one year monitoring study,
various other infection cases were also detected;
A mixed infection case that was caused by
Frigoribacterium faeni and Lactococcus garvieae
was detected in April (Akayl et al., 2020), a
Citrobacter freundii infection case was detected
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in June and a Hafnia alvei infection case was
detected in September samples (Akayl et al.,
2021).

In moribund fish samples analyzed in the October
sampling where the water temperature was 18°C,
darkening of the skin and loss of scales was
observed. As observed in many of the previous
bacterial haemmorhagic septicemia cases of
rainbow trout caused by various pathogens
(Roberts, 2012; Austin and Austin, 2016)
hemorrhages and exophthalmos in the eyes was a
common phenomenon in these samples where in
some of them loss of eyes was observed (Figure
1a). In many samples, internal organs (kidney and
spleen) preserved their healthy appearance, but
their pale livers were mostly covered with petechial
hemorrhages (Figure 1b).

Figure 1. (a) Darkening of the skin, loss of scales and loss
of eyes in moribund rainbow trout sample (b) Apparently
healthy kidney and accumulation of fat tissue in the internal
examination of a moribund rainbow trout sample. Scale
bars: 2 cm

Depending on the results of the conventional
bacteriologic and molecular identification studies,
bacterial isolates recovered from the internal
organs of the moribund fish samples, a mixed
bacterial infection case of Bacillus gibsonii
(Figure 2a) and Sphingomonas echinoides (Figure
2b) was identified in the October samples.
Despite it was not possible to identify these
isolates at the species level using conventional
bacteriological methods (Table1), our isolates
separately showed similarities more than 99%
with the above mentioned species in the 16s RNA
sequence analysis. Despite they are found to be
sensitive or semi-sensitive against most of the
antibiotic compounds that are commonly used in
aquaculture, the probiotic candidates used in this
study did not show a strong antagonistic effect
against these opportunistic pathogens (Table

1). B. subtilis showed weak antagonistic effect
against B. gibsonii and S. echinoides isolates and
L. rhamnosus showed negative antagonistic effect
against B. gibsonii and S. echinoides isolates
(Figure 3).

Figure 2. (a) Yellowish and round colonies of Bacillus
gibsonii with a 2-3 mm diameter on TSA medium (b)
Yellowish-creamy and round colonies of Sphingomonas
echinoides with a 4-6 mm diameter on TSA medium

Figure 3. (a) Weak antagonistic effect of Bacillus subtilis
against Bacillus gibsonii (b) Negative antagonistic effect of
Lactobacillus rhamnosus against Bacillus gibsonii (c) Weak
antagonistic effect of Bacillus subtilis against Sphingomonas
echinoides (d) Negative antagonistic effect of Lactobacillus
rhamnosus against Sphingomonas echinoides

In this study, histopathological effects of these
opportunistic pathogens on the internal organs
of moribund fish samples were revealed. Despite
many organs such as kidney and spleen, looked
apparently healthy during the clinical examination,
histopathologic observations proved that this
mixed infection caused a classical bacterial
hemorrhagic septicemia. Histopathologically,
samples co-infected with B. gibsonii and S.
echinoides showed mass hyperemia in the liver
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Table 1. Phenotypic and biochemical characteristics, antimicrobial profile and antagonistic effect profile of the bacterial isolates

cﬁgorggfer:‘}isct?(lz s B. gibsoniin=4 S. echinoides n=7 ang";gﬂ&ttiﬁ z';% ct B. gibsoniin=4 S. echinoides n=7
Colony colour yellowish light yellow S.metax / Trimet R R
Gram + - Ciprofloxacine S SR
Motility + Amoxicillin S SR
Oxidase - + Tetracycline S S
Catalase + + Florfenicole S S
O/F F (@] Erythromycin R SR
Indole - - Enrofloxacine S SR
Methyl Red - + Oxolinic Acid S S
Vogues-Proskauer - -
Citrate - + L. rhamnosus SR R
Arginine - - B. subtilis SR R
Lysine - -
Ornithin - -
Lactose * - +: positive reaction - : negative reaction  F: fermentative
Rhamnose + + S: sensitive (> 21) SR: semi-resistant (14-20) R: resistant
Maltose N i} (0-13); (zone diameters in mm)
Sorbitol - -
inositole - -
16s RNA similarity 99% 99%

(Figure 4a), small melanomachrophage centers
and slight liquefactive necrosis areas in the kidney
(Figure 4b), depletion of the pulps and small
hemosiderin accumulation areas in the spleen
(Figure 4c), mass hemorrhages around the necrotic
hearth muscles (Figure 4d) similar to the general
bacterial hemorrhagic septicemia symptoms
(Roberts, 2012; Austin and Austin, 2016).

T

Figure 4. (a) Mass hyperemia [hp] in the liver (b) necrotic
areas [n]and melanomacrophage centers [m] in the kidney
(c) hemosiderin accumulation [ha] and depletion of the pulps
[d] in the spleen (d) and necrotic areas [n] and hemorrhages
[hm] in the heart tissues of rainbow trout samples co-
infected with B. gibsonii and S. echinoides

When compared with a mix infection case of

Lactococcus garvieae and Frigoribacterium faeni
detected in the same sampling area (Akaylh et al.,
2020), melanomacrophage centers were found to
be smaller but distributed more frequently in the
kidney. Also, despite mass hyperemia in a similar
rate, the kidney and the spleen tissue cells looked
healthier than the infection cases caused by
Citrobacter freundii and Hafnia alvei in the same
sampling area (Akayl et al., 2021).

As the human and agricultural activities increase,
the water chemistry of the rivers and lakes
alternates (Tas, 2006; Tambekar and Dhundale,
2012) and the amount and deposit of organic
compounds and chance of the occurrence of
bacterial species which degrade these compounds
also increases (Bakan et al., 2010; Engin et al.,
2017). This may lead an increase in the diversity
of the bacterial profile of water and fish and new
disease agents are detected (Austin and Austin,
2016). Current research studies were generally
focused on the molecular identification of clinical
and environmental bacterial species that are
sometimes hard to identify with the conventional
laboratory methods that rely on the biochemical
profile (Yabuuchi and Kosako, 2005; Logan and
De Vos, 2009).

Representatives of Bacillus and Sphingomonas
genera are distributed in various environments
such as soil and water. Some of them are mostly
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environmental species with some benefits by
means of biotechnological use, but some species
can be pathogenic to other organisms (Yabuuchi
and Kosako, 2005; Logan and De Vos, 2009).
Kizihrmak River receives substantial loads of
nutrients, heavy metals (such as lead), trace
metals and other organic compounds, resulting
from anthropogenic and agriculture activities
within its catchment (Bakan et al., 2010; Engin
et al., 2017) which provide these bacteria a
good source of carbon (Yabuuchi and Kosako,
2005; Logan and De Vos, 2009). The salinity and
alkalinity of the water increases according to the
agricultural activities and the dissolving of mineral
salts present in the river bed (Tas, 2006).

Representatives of the genus Bacillus, including
B. gibsoniiis a major source for alkaline pectinase,
an enzyme that catalyze the degradation of pectin
polymers present in the plant cell walls (Li et al.,
2005; Deng et al., 2014). Today, pectinases are
the upcoming industrially important enzyme
having major industrial importance and they
hold a leading position among the commercially
produced industrial enzymes (Deng et al., 2014;
Kavuthodi and Sebastian, 2018). Tambekar and
Dhundale (2012) identified B. gibsonii in Lonar
Lake (India) with a saline and alkaline character
similar to the sampling area of this study. Zhang
et al. (2013) characterized a high lead (ll) bio-
sorption capacity of B. gibsonii and it may find
potential low-coast application in industrial
wastewater treatment.

B. gibsonii was detected in soil among the bacteria
which play major roles in the mineralization of
plant-derived materials, of humus, of pesticides,
and of hydrocarbons in soil of the agriculture
fields (Garbeva et al., 2003). Rafat et al., (2012)
identified B. gibsonii as an endophytic bacterium
in the aerial parts of gotu kola plant (Centella
asiatica). B. gibsonii showed antagonistic effect
against the fungal pathogen Botrytis cinera in
tomato culture (Berrada et al., 2012) and the fungal
pathogen Fusarium moniliforme in maize culture
(Batool et al., 2019). Sezen et al. (2013) identified
B. gibsonii from the European mole cricket,
Gryllotalpa gryllotalpa collected from Tokat and
Trabzon in Turkey and Eski et al. (2017) showed
biopesticide effect of this bacterium against
coleopterans, particularly against Agelastica alni
(Coleoptera: Chrysomelidae) which is one of the
serious pests of alder leaf (Alnus sp.) and hazelnut
(Corylus sp.). Both of these trees, which can be
regarded as a potential source of this bacterium,
are commonly distributed along the northern
parts of Turkey which includes the sampling
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area of this study (Dénmez, 2014). Besides,
the benefits of various Bacillus species such as
probiotic use of B. marisflavi (Akayli et al., 2015),
Orozova et al. (2018) recovered Bacillus mycoides
and B. pseudomycoides along with Aeromonas
hydrophila from cultured common carp (Cyprinus
carpio) and cultured rainbow trout (Oncorhynchus
mykiss) suffering from gill disease in Bulgaria.

Besides the other species of the genus Bacillus,
the antagonistic properties of B. gibsonii was
also evaluated against various pathogens.
Antagonistic effect of B. subtilis was first reported
against phytopathogenic fungi due to its ability
to the production of antifungal lipopeptidases
and good colonization aptitudes (Cazorla et al.,
2007). Antagonistic effect of B. subtilis against
clinical human isolates of E. coli due to its
fibrinolytic activity (Jeong et al., 2015; Irkitova et
al 2018) were also reported. Recently Nannan et
al. (2021) reported the bacilycin production ability
of B. subtilis which is an important antimicrobial
peptide that gives this species the opportunity to
be evaluated as a probiotic. Antagonistic effect
of B. subtilis was also evaluated against fish
pathogens and Das et al. (2014) reported a strong
antagonistic effect against fish originated isolates
of Pseudomonas aeruginosa, Edwardsiella
tarda, Vibrio parahaemolyticus, Flavobacterium
columnare and Staphylococcus aureus, but they
also reported a negative antagonistic effect
against Aeromonas hydrophila. Also a strong
antagonistic effect of B. subtilis against fish
pathogenic Lactococcus garvieae (Akayh et al.,
2020) and negative antagonistic effect against
Frigoribacterium faeni (Akayli et al., 2020),
Citrobacter freundii and Hafnia alvei (Akayh et
al., 2021) recovered from the internal organs of
moribund rainbow trout samples was reported.
Antagonistic and inhibitory effect of Lactobacillus
rhamnosus due to its intestinal cell monolayer
colonization ability against E. coli (Gopal et al.,
2001; Tuo et al., 2013), Salmonella typhimurium
(Fayol-Messaoudi et al., 2007; Tuo et al., 2013)
and Shigella sonnei (Tuo et al., 2013) and against
an opportunistic fungal human pathogen, Candida
albicans (Verdenelli et al., 2009) was reported.
Recently, in addition to its colonization ability,
Federova et al. (2018) reported the ability of this
species to produce peptidoglycan hydrolases and
endopeptidases and disrupting the peptidoglycan
bacterial cell wall. Besides the human clinical
isolates, Lactocbacillus rhamnosus was used as
a probiotic bacterium especially against Gram-
negative pathogens of marine fishes (Gomez-
Gil et al., 2000; Ashraf, 2000; Katircioglu, 2001)
but it was insufficient to inhibit Gram-positive
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pathogens (Ringo and Gatesoupe, 1998; Burr and
Gathlin, 2005). Recently, negative antagonistic
effect of L. rhamnosus against L. garvieae, F. faeni
(Akayh et al., 2020), C. freundii and H. alvei (Akayli
et al., 2021) recovered from the internal organs of
moribund rainbow trout samples was reported.

Sphingonomas echinoides, which was previously
classified as Pseudomonas echinoides (Denner
et al.,, 1999) was first isolated as a laboratory
contaminant (Heumann, 1960) and it is known to
be metabolically versatile and can utilize a wide
range of natural compounds as well as some types
of environmental contaminants (Shin et al.2012).
Although some Sphingomonas species (such
as S. paucimobilis) are human pathogens, there
are also some saprophytic species in the genus
besides the ones used in the food, pharmaceutical
and mining industries due to their extracellular
products, enzymes and ability to degrade the
organic compounds (Yabuuchi and Kosako,
2005; Balkwill et al., 2006). S. echinoides is the
first marine microorganism exhibiting epoxide
hydrolase activity, which is related with carbon
assimilation and the metabolism of secondary
metabolites from seawater (Kim et al., 2006).

In March 2003, S. echinoides dominated the
microbial assemblages in both zones of the
lagoon concomitantly with a bloom of filamentous
cyanobacteria observed in the freshwater and
brackish-water zones of a shallow coastal lagoon
of the southwestern Atlantic Ocean, located in
Uruguay (Piccini et al., 2006). Kimura et al (2011)
detected S. echinoides in an extremely acidic
and iron-enriched environment due to microbially
accelerated oxidative dissolution of the sulfide
mineral in a low-temperature (~8.5°C), long-
abandoned (>90 years) underground pyrite mine in
Wales. Pandey et al. (2021) identified S. echinoides
from the microbiome of wheat in India. Singh et al
(2015) recovered S. echinoides from the veterinary
clinical cases of dogs in India. Demirci (2017)
recovered S. echinoides from yogurt samples
collected in Turkey. Besides the terrestrial plants,
animals and their products, S. echinoides is also
present in the aquatic environment and found to be
associated with various aquatic organisms. It was
previously identified in the intestinal microbiota of
cultured grass carp (Ctenopharyngodon idellus) in
China (Zhou et al., 2013; Yuan et al. 2015), among
the surface-associated bacteria isolated from the
sea cucumber Stichopus badionotus in Malaysia
(Alipiah et al., 2016), in the microbiota of abalone
(Haliotis discus hannai) in South Korea (Lee et al.,
2016), among the intestinal microbiota of juvenile
sea cucumber, Apostichopus japonicus (Ma et al.,

2018) and among the surface-associated bacteria
isolated from the sea urchin (Tripneustes gratilla)
in South Africa (Brink et al., 2019). Besides, S.
paucimobilis was also identified in the water
released from a rainbow trout farm in Mersin
region of Turkey (Ozer et al., 2008) and a resistant
strain of this species against various heavy metals
and antibiotics was identified from the water
column of Kizilirmak river (Ozer et al., 2013; icgen
and Yilmaz, 2014).

Both the genera Bacillus and Sphingomonas
include a high number of bacterial species which
can be sometimes difficult to distinguish at the
species level by using conventional laboratory
methods. Almost all of the above mentioned
citations used various molecular tools for the
identification of B. gibsonii and S. echinoides as
used in this study.

Conclusion

As discussed above, the interactions of these
and other species of the genera Bacillus and
Sphingomonas with various environments and
organisms were shown and this is the first report
of a mixed B. gibsonii and S. echinoides infection
in cultured rainbow trout (O. mykiss). Various
environmental bacterial species, including B.
gibsonii and S. echinoides which can be brought
to the sampling area from various sources such as
plants, soil, agricultural activities, insects etc. by
the water of Kizilirmak River that has a high input
of organic compounds and various other elements
(Ayaz et al.,, 2012) and these elements provide
bacterial growth which may become pathogenic
when suitable conditions are found. When
considered the economic effects of diseases, the
rising antimicrobial resistance problem and other
fish welfare and environmental treats, the results
of this study showed that, long term water quality
parameter determination and bacterial distribution
monitoring studies which include molecular tools
should be carried out in the aquaculture sites to
increase the success in trout culture.
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Affiliations ABSTRACT
'Department of  Fisheries  Technology, This study was carried out on a 9.2 km long beach, defined as "Sea Turtle
Sgﬁgiigﬁa chr?gtlakigf AI\[;Izlrl’?d USr?il\(/aenrg(iet& Nesting Area" by the General Directorate of Nature Conservation and National
17760, Gokceada, Canakkale, TURKEY ) Parks in the Demre coast of Antalya province. The beach was divided into 3
?School of Graduate Studies, Canakkale regions (Beymelek Lagoon Beach, Sultkli Beach, Tasdibi Beach) and monitored
(T)SFS%?JE\Z( Mart - University,  Ganakkale, during a breeding season. In the 2020 breeding season, a total of 368 Caretta

caretta came to the beach and 114 (30.98%) of them resulted in nests. The nest
density was calculated as 12.4 nests/km on the 9.2 km long Demre beaches.

Keywords The highest number of nests was reached in the Beymelek-Lagun beach with
Caretta caretta 49 (42.98%) nests. A total of 254 uninhabited (track) exits were determined
Antalya in all the beaches of Demre, that 120 (47.24%) were in Beymelek-Lagun, 69
Demre (27.17%) in SulUKkIU, and 65 (25.59%) in Tasdibi. The distances of the nests to
Monitoring the sea are between 11-63 m (average 29.5+10.35), and density is observed at
Conservation 25-30 m.

Antalya ili Demre (Kale) kumsalindaki Deniz kaplumbagas: (Caretta caretta)
popillasyonunun koruma ve izleme faaliyetleri

OZET

Bu c¢alisma, Antalya ili Demre sahilinde Doga Koruma ve Milli Parklar Genel
Madurltgu tarafindan ““Deniz Kaplumbagdasi Yuvalama Alani” olarak tanimlanmis
olan toplam 9,2 km uzunlugundaki kumsalda gerceklestiriimistir. Kumsal, 3
boélgeye (Beymelek-Lagliin Kumsali, Stlukli Kumsali, Tasdibi Kumsali) ayrlarak
bir Ureme sezonu boyunca izlenmistir. 2020 Ureme sezonunda kumsala toplam
368 Caretta caretta ¢ikisi olmus ve bunlarin 114 (% 30,98) tanesi yuva ile
sonuglanmistir. Yuva yogunlugu 9,2 km’lik Demre kumsallarinda 12,4 yuva/km
olarak hesaplanmistir. En ylksek yuva sayisina 49 yuva (% 42,98) ile Beymelek-
Laglin bdlgesinde ulasiimistir. Demre kumsallarinda gergeklesen toplam 254
yuvasiz (iz) ¢cikistan 120 tanesi (% 47,24) Beymelek-Lagiin’de, 69 tanesi (%27,17)
Sulukli’de, 65 tanesi de (%25,59) Tasdibi bélgesinde gerceklesmistir. Yuvalarin

Anahtar Kelimeler denize uzakliklari 11-63 m (ortalama 29,5+10,35) arasinda olup 25-30 m’de
Caretta caretta yogunluk gdrilmektedir. Demre yuvalama alaninda yapilmis olan calismalar
Antalya oldukg¢a sinirlidir. Bunun yaninda Demre ilgesi trustik olarak gelismekte olan bir
Demre bdlge oldudu icin yapilacak calismalarin ilerideki koruma stratejileri agisindan
izleme dnemi blyuktir.

Koruma
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re (Kale) beach region of Antalya province, Marine and Life Sciences, 3(2): 80-87. (In Turkish)
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Giris

Dinyada yasayan 2 familyaya (Cheloniidae
ve Dermochelyidae) ait 7 tir (Dermochelys
coriacea, Lepidochelys kempii, Eretmochelys
imbricata, Caretta caretta, Chelonia mydas,
Lepidochelys olivacea ve Natator depressus) deniz
kaplumbagasi bulunmaktadir (Meylan ve Meylan,
1999). Bu tirlerden 5°i (D. coriacea, L. kempii, E.
imbricata, C. caretta ve C. mydas) Akdeniz'de
gortlmesine ragmen yalnizca C. caretta ve C.
mydas ulkemizin Akdeniz kiyllarina dizenli bir
sekilde yuva yapmaktadir (Baran ve Kasparek,
1989; Baran, 1990; Canbolat, 1991; Baran ve ark.,
1992; Margaritoulis, 2005; Baskale ve ark., 2013;
Casale ve ark., 2018)

Dinya denizlerinde yasayan deniz kaplumbagasi
tUrlerinin hepsi yayilis alanlarinin tamaminda veya
6nemli bir béluminde nesli yok olma tehlikesinde
olan “tehlike altindaki tirler” ya da yakin gelecekte
muhtemelen tehlike altinda olacak “tehlike altindaki
turler” kategorisinde bulunmaktadir (IUCN, 2021).
C. caretta ve C. mydas Ulkemizin de taraf oldugu
CITES (Nesli Tehlike Altinda Olan Yabani Hayvan
ve Bitki Tirlerinin Uluslararasi Ticaretine iliskin
Soézlesme), Barcelona Sodzlesmesi (1975) ve
Bern Anlasmasi (1979) (Avrupa Dogal Hayati ve
Yasami Koruma Anlasmasi) ile koruma altindadir.
Ayrica, IUCN (Dinya Dogayr Koruma Birligi)
kirmizi listesinde C. caretta ‘VU’ (Vurnerable, zarar
gorebilir) (Akdeniz populasyonuna bakildiginda
LC (least concern) olarak degerlendiriimektedir),
C. mydas ise ‘EN’ (Endangered, nesli tikenmekte
olan) kategorisinde yer almaktadir (IUCN, 2021;
Casale, 2018).

C. caretta ve C. mydas tirlerinin Turkiye'ye
yuvaladigi Uzerine yapilan ilk calisma Hathaway
(1972) tarafindan yayimlanmistir. Daha sonra ise
C. caretta karapaslarl Uzerine Basoglu (1973) ve
Basoglu ve Baran (1982); popilasyon durumlari
ve korunmalari Uzerine Geldiay ve ark (1982)
ve Geldiay (1983; 1984) tarafindan calismalar
ortaya konulmustur. Kasparek ve Baran (1989),
Tum Tarkiye kumsallarini ele alarak ilk kapsamli
calismayi gergeklestirmis ve Ulkemizde C. caretta
ve C. mydas tlrlne ait 17 6nemli Greme alani
oldugunu bildirmistir. Daha sonra yapilan baska
bir calismada Turkozan ve Kaska (2010) tlkemizde
deniz kaplumbagasi yuvalama alani olarak 25
lokasyon bildirmistir (Sekil 1). Demre kumsali bu 25
lokasyon arasinda yer almasina karsin, Canbolat
(2004) Demre kumsalini 2. derece 6nemli yuvalama
alani olarak siniflandirmistir. Demre kumsallarinda
koruma ve izleme calismalari 1988 (Baran ve
Kasparek, 1989), 1994 (Yerli ve Demirayak, 1996),

1998 (Yerli ve ark., 1998), 2003 (TlUrkecan ve Yerli,
2003; Tiarkecan, 2004) ve 2006 (Ergene ve ark.,
2007) dreme sezonlarinda gerceklestiriimistir.
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Sekil 1. Tiirkiye’deki deniz kaplumbagdasi yuvalama alanlar
(Tuzla, Karatas, Sugozii ve Yelkoma yumurtlama alanlar
haritada gosterilmemistir) (Tiirkozan ve Kaska, 2010)

Demre yuvalama kumsalinda birbirini takip eden
bir izleme calismasli yapilmamistir. Bunun yaninda
yuvalama kumsalinin son durumu bilinmemektedir.
Bu bakimdan ¢alismamizda 2020 Ureme sezonu
boyunca deniz kaplumbagasi aktivitesinin
izlenmesi ile popullasyonun gincel durumunun
yaninda populasyonu tehdit eden etkenlerin tespit
edilip koruma énerilerinin sunulmasiamacglanmistir.

Materyal ve Yéntem

Demre kumsali dogu ucta lagiin agzindan batiya
dogru Beymelek, Tasdibi, Sulukli ve Cayagzi
olmak Uzere vyaklasik toplam 10 km alani
kapsamaktadir. Ancak Cayagzi kumsali koruma
alani disinda kalmaktadir. Geri kalan 9,2 km’lik alan
Doga Koruma ve Milli Parklar Genel Mudurlugu
tarafindan  korunan  ‘““Deniz  Kaplumbagasi
Yuvalama Alani”’ olarak tanimlanmistir (Sekil 2).

Sekil 2. Demre sahili “Deniz Kaplumbagasi Yuvalama Alani”
Beymelek lagtin onii, Tasdibi sahili, SaltkIi plaji

Demre sahili Lagiin 6ni kismiyaklasik 2.5 km olmak
izere Akdeniz Su Uriinleri Arastirma Enstitiisi
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sinirlarinda olup, dogal olarak korunmaktadir.
Turizm faaliyeti olsa da cok sinirhdir. Kumsalin
en korunakl alanidir. Batiya dogru ilerlendiginde
Tasdibi adi verilen kumsal yaklasik 6 km’dir. insan
kullanimi yiiksektir. Ozellikle son 1 km’lik kismi
cok yogun kullaniimaktadir. SulGklG plaji ise 0,7
km olup, en yogun insan faaliyetinin oldugu plajdir.
Calismamizda bu 3 plaj ayri ayri degerlendirilmistir.

2020 yih icin pandemiden dolayi calismamiz ancak
05.07.2020 tarihinde baslayabilmis ve 20 Eylil’e
kadar kesintisiz surdiriimustir. Bu tarihten dnce
yapilmis olan yuvalar yavru ¢ikisinda sUrpriz yuva
olarak degerlendiriimis ve inklbasyon siresi
geri hesaplanarak yaklasik yuvalama zamani
hesaplanmistir. Arazi c¢alismalari her gin olmak
Uzere, 5-6 kisilik gruplar halinde gutndiz 05.00-
11.00 saatleri arasinda yapilmistir. Kumsaldaki
izler takip edilip ve yuvali mi yoksa yuvasiz mi (iz)
oldugu kaydedilmistir. izin kumsaldaki en icerdeki
pozisyon koordinatt GPS(x4) ile kaydedilip,
pozisyonun denize olan mesafesi Olclimustir.
Yuvalarin yerlerini tespit etmek amaciyla uzunlugu
60 cm olan ince demir gubuklar kullaniimistir.
Yuva bulunmasi durumunda yuvalarin koordinati,
denize uzakligi (Devamli Islak Alan (DIA) , Yari Islak
Alan (YIA) ve Devamli Kuru Alan (DKA) olarak) ve
varsa vejetasyona uzakhgi serit metre ile dlcllerek
kaydedilmistir. Arazi calismalari boyunca kumsalda
kontrol edilen tim izler tekerrir sayimlar dnlemek
icin silinmistir (Ergene, 2014, Sézbilen, 2012).

Tespit edilen yuvalar kulugka siresi boyunca
gunlik olarak takip edilmistir. Yuvalarin etrafi
kontrol acilisina kadar her giin cekpas kullanilarak
dizlenmis ve temizlenmistir. Boylece yavru izleri
ve yonleri ile varsa predatoér izleri gunlik olarak
kaydedilmistir. ilk yavru cikisindan 7 giin sonra
yuvalar kazilarak kontrol acilisi gerceklestirilmistir.
Kontrol acilisiyla birlikte yuvada kalan canli
yavrularin denize ulasmasinin saglanmasiyla
birlikte yuva icindeki yavru ¢ikisi olmayan yumurta,
61U yavru ve bos kabuk sayisi kayit altina alinmistir.

Gunllk izleme esnasinda yuvadan yavru cikis izi
olup olmadigi kontrol edilmis, varsa yavru izleri
takip edilerek ka¢ tanesinin denize ydneldigi
kaydedilmistir. Kumsalin yuva yogunlugu, toplam
yuva sayisi kumsal uzunluguna (km) bolinerek
hesaplanmistir. Yuvadaki yavru basari orani [(Bos
kabuk sayisi/Toplam yumurta sayisi)x100] formulG
ile denize ulasan yavru basari orani ise [(Denize
ulasan vyavru sayisi/Bos kabuk sayisi)x100]
formiliine gére hesaplanmistir (Yalgin-Ozdilek ve
ark., 2006a; Yalgin-Ozdilek ve ark., 2006b; Ozdilek
ve ark., 2006).

Bulgular ve Tartisma

2020 yih yuvalama sezonu boyunca vyapilan
calismamizda toplamda 368 C. caretta cikisi
belirlenmistir. Bu c¢ikislardan 254 adetinin (%69)
yuvasiz (iz) ¢ikis oldugu gdzlemlenmistir. Yuvasiz
cikislara bolgesel olarak bakildiginda Lagin
oniinde 120 adet (%47), Tasdibi'nde 65 adet
(%25), Sulukli'de ise 69 (%27) adet yuvasiz ¢ikis
tespit edilmistir (Sekil 3).

o ; K- ol

Lagiin &0

Siikla

Sekil 3. Yuvasiz (iz) ¢ikislarin bolgelere gore dagihmi (Sahil
tizerindeki noktalar ¢ikis noktalarini gostermektedir)

Toplamda 114 adet ¢ikisin (toplam ¢ikislarin %31°i)
ise yuva ile sonuclandigi tespit edilmistir (Sekil 3).
Yuva yogunlugu 9,2 km’lik Demre kumsallarinda
C. carettaicin 12,4 yuva/km olarak hesaplanmistir.
Yuvalama faaliyeti AJustos ay! ortalarina kadar
devam etmistir. Yuva yogunlugu bdlgesel olarak
degerlendirildiginde ise Lagln dnlinde 49 (toplam
yuva sayisinin yaklasik %43’0) adet yuva ile en
blylk rakamlara ulasiimistir (Sekil 4-5).

Sekil 4. Demre sahilinde tespit edilen C. caretta yuvalar
(Sahil Gzerindeki noktalar yuva yerlerini gostermektedir)

Onceki calismalara bakildiginda bélgede 1988
yiinda gergeklestirilen calismada iz yogunlugu
11,3 izZkm olarak bildirilmistir (Baran ve Kasparek,
1989). Daha sonra ise 1994 (Yerli ve Demirayak,
1996), 1998 (Yerli ve ark.,1998), 2003 (Turkecan ve
Yerli, 2003; Tlrkecan, 2004) yillarinda calismalar
gerceklestiriimis ve bu c¢alismalar sonucunda
37 ila 109 arasinda yuva sayisi tespitleri rapor
edilmistir. 1998 yilinda yapilan calismada yuva
yogunlugu ve iz yogunlugunun dnemli bir disis
gosterdigini ve bunun nedenlerinin  kumsala
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Sekil 5. Demre kumsalinda 2020 yilindaki Caretta caretta
yuvalarinin bélgesel dagihmi

Yuva sayisi

gelen deniz kaplumbagalarnnin sayisindaki yillik
degisimler olabilecedi gibi kumsalda yuvalamayi
etkileyen olumsuz faktorlerin yildan yila artisindan
da kaynaklanabilecegini rapor etmislerdir (Yerli ve
ark.,1998). Son olarak yapilan ¢calismadaise Ergene
ve ark. (2007), 2006 yiinda Demre kumsalinda
yapmis olduklar ¢alismada 52 yuva, 131 yuvasiz
(iz) cikis tespit etmis, yuva yogunlugunu 6,12
yuva/km, yuvasiz (iz) ¢ikis yogunlugunu ise 15,41
iz’km olarak bildirmistir. Galismamizda simdiye
kadar Demre yuvalama kumsalinda rapor edilen
en yuksek iz ve yuva sayisi tespit edilmistir. Yuva
sayisindaki ve yuvasiz cikislardaki bariz artis
gbze carpmaktadir (Tablo 1). Bu durum Ulkemizin
yillardan beri slre getirdigi koruma calismalarinin
sonucu olarak gérulebilir.

Tablo 1. Demre kumsalinda 2020 yilinda gergeklestirilen
calismanin onceki calismalarla karsilastinimasi (Ergene ve
ark., (2007)' dan revize edilmistir)

Kumsal Yiva
» Yuva  Yodunlu-  Yuvasiz
il Uzunlugu Sayisi gulywa/  (2) okis Kaynak
(km) km)
Yuvasiz iz yogunluk 11,3 Baren ve Kasperek,
1988 85 km/iz 1989
Yerli ve Demirayak,
1994 2,2 39 18 32 1996

1998 10,5 109 10,4 187 Yerli ve ark., 1998

Tiirkecan ve Yerli,

2003 55 37 6,72 20 2003; Tiirkecan,

2004
Ergene ve ark.,
2006 8,5 52 6,12 131 2007
2020 9,2 114 12,4 254 Bu calisma

Demre sahilinde tespit edilen yuvalarin denize
uzakliklarina bakildiginda yuvalarin 11-63 metrede
(ortalama 29,5+10,35 m) bulundugu tespit
edilmistir. Tespit edilen yuvalarin %41’ inin 25 ila
30 m % arasinda bulundugu belirlenmistir (Sekil
6).

Bolgelerdeki daimi islak alan ve yari i1slak alan
Olcllerek bdlgesel acidan ortalama degerler
belirlenmis ve Tablo 2’de sunulmustur. Beymelek

lagin 6nu ve SulUklG sahilleri Tasdibi sahiline
nazaran daha genistir. Tasdibi sahilinin genisligi
ise yer yer 10 m’ye kadar dismektedir. S6z konusu
sahilde belediye tarafindan yapilan kordon projesi
ile yuvalama kumsali daralmistir. Bu bakimdan bu
sahildeki yuvalamanin géreceli olarak az olmasi
agiklanabilir.

12
10

Yuva Sayisi

S N kA &

0 S5 10 15 20 25 30 35 40 45 50 S5 60 65 70

Denize uzakhk (m)

Sekil 6. Demre sahilinde 2020 yilinda saptanan Caretta
caretta yuvalarinin denize uzaklig

Tablo 2. Bolgesel olarak daimi 1slak alan (DIA) ve yari 1slak
alan (YIA) ortalama uzunluklan (metre) ve standart hata (SH)

BOLGE DIA +SH YA + SH
Lagiin ,5km) 344 064 13 4,67
Tasdibi (6 km) 3 129 1865 538

Suluklu (0,7 km) 3,46 0,95 16,78 6,81

Demre kumsalinda tespit edilen yuvalarin 95 adeti
kulugkasini basarli bir sekilde tamamlamistir.
Diger yuvalarin ise predasyona ugradidi veya
bozuldugu belirlenmistir. Yuvadaki yavru basari
orani %65,04 olarak hesaplanmistir. C. caretta
yuvalarinin derinliklerinin ortalama 40,65+8,97 cm
oldugu élctlmistir (Sekil 7).

35
30
25
20
15
0

Yuva sayis1

_

20 25 30 35 40 45 50 55 60 65 70 75 80

Yuva Derinligi (cm)

Sekil 7. 2020 yih Demre kumsalindaki Caretta caretta
yuvalarinin derinlikleri

Demre kumsalina toplam 6214 yumurta birakilmis
ve bu yumurtalarin 4461 adedinden yavru cikisi
gerceklesmistir. 4219 yavru denize ulasmistir.
Yuvadan ayrilan yavrularin denize ulasan yavru
basar oran %94,57 olarak hesaplanmistir. Ergene
ve ark., (2007) gerceklestirdikleri calismada ise
%90,66’ sinin denize ulastigini bildirmistir. Denize
ulasan yavru sayisinin toplam yumurta sayisina
orani ise %68,89 olarak hesaplanmistir.
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Yumurtadan ¢ikan 242 (%5) yavru ise yuva disi 6l{
olarak belirlenmistir. Bu yavrularin predasyon, yuva
icinde sikisma, glines etkisi, yapay isik kaynagi,
kumsaldaki kati atiklar ve kumsala giren araglarin
olusturdugu derin tekerlek izleri gibi nedenlerden
dolayi denize ulasamadigi tespit edilmistir.

Tehditler ve Koruma Calismalar

2020yiliicinyuvalarin predasyonaugramaoranlarini
% 18 olarak tespit edilmistir. 2006 yilinda Ergene ve
ark., (2007) tarafindan yapilan ¢alismada bu oranin
%7,69 oldugu bildiriimistir. Demre kumsalinda
etkin predatér kdpeklerdir. Bu oranin artmasinin
en blylk nedeninin bdlgedeki antropojenik
etkiden kaynaklandigi distnilmektedir. Nifusun
artmasina paralel olarak sokak hayvanlarinin da
c¢ogaldigi disinudlmektedir. Predasyona ugramis
yuvalarda vyapilan calismalarda ise predasyon
sonrasi yumurtadan yavru ¢ikis basarisi orani %
3 iken, predasyon sonrasi yumurtalarin bozulma
orani %97 olarak hesaplanmistir. En fazla
predasyona SulUkli plajinda rastlanmistir (Sekil
8-9).

B Tasdibi

61% B Lagiin

19%
B Siihiiklii

Sekil 8. Demre kumsallarinda tespit edilen yuvalarin
bolgelere gore predasyona ugrama oranlari

Sekil 9. Silikli plajinda bulunan ve predesyona sebebiyet
veren basibos kopekler

SUlUKIO plaji arag girisi agisindan en korumasiz
boélgedir. Tasdibi mevkiinde plajin 6. kilometresinde

az miktarda da olsa ara¢ girisi tespit edilmistir.
Ayrica 2 noktada plaja toprak getirmek sureti
ile yapilan yol traktorler ile teknelerin denize
indirilmesi icin kullaniimaktadir (Sekil 10). Tasdibi
ve SUIUKIO bolgeleri yapay isik kirliligi oldukca
fazladir. Tasdibi bolgesinde belediye tarafinda
yaplimis olan ve sahil seridinin yaklasik yarisini
kaplayan mesire alaninda yogun isik kaynaklari
bulunmaktadir. Stlukli de ise bulunan otel ve sahil
seridini takip eden yoldan kaynakli i1sik kaynaklari
bulunmaktadir (Sekil 11). Ozellikle bu bélgede
yuvasiz c¢ikislarin oransal olarak fazla olusu
bu durumdan kaynaklandidi dustntlmektedir.
Ayrica yine SUlUkIG plajinda yavrularda arkaya
yonelim sikca goérllmustir. Beymelek-Lagin
6nl bolgesinde yapay i1sik kaynakli bir tehdit
bulunmamaktadir.

e [ SR e

g =" T

Sekil 10. Tekne indirmek icin tasdibi plajinda Kkullanilan
traktorler

-84 -

Sekil 11. Siiliiklu plaji gece aydinlatmalari

Demre ilgesi Antalya’nin diger ilgelerine gore
turizm acisindan daha az gelismistir. Bu durum
insan aktivitesinin géreceli olarak daha az olmasini
saglamaktadir. Lagin 6nu plaji Enstitd sinirlan
icerinde oldugundan insan aktivitesinden oldukca
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az etkilenmektedir. Yalnizca enstitiiniin éniinde
bulunan sezlonglarda denize girilmektedir. Orasi
da plaj yapisi olarak tasliktir. Ayrica ¢calismamizda
bu alanda higbir yuvaya rastlanmamistir. Tasdibi
plajl boyunca insan aktivitesi bulunmaktadir.
Ozellikle aksam saatlerinde plaj 6ni  yodun
kullanilimaktadir. Ozellikle plajin dogudan batiya
dogru 5. kilometresinden sonrasinda ginduizleri
yogunluk gézlemlenmistir. SUIGKIGO plajinda ise
insan aktivitesi en yodun olarak gdézlemlenmistir.
Bunun yaninda plaj boyunca sabit sezlonglar
bulunmaktadir.

Demre’de yogdun bir balikcilik faaliyeti yoktur.
Cayagzi mevkiinde 8 adet balkgr teknesi
bulunmaktadir. Bunun haricinde yapilan balikg¢ilik,
amator balikciliktir. Ancak 6zellikle kigtan motorlu
tekneler kullaniimakta olup, plaja yakin hizla
seyahat etmektedirler.

Bunun yaninda kumsaldaki insan aktivitesinden
kaynakli tim plaj boyunca yodun ¢op varligi
gortlmastar. Plajlarda ¢ép kutusunun cok az
miktarda bulunmasinin buna sebep oldugu
disundlmektedir.

Ekibimiz tarafindan yaralanarak karaya vuran 3
adet deniz kaplumbagasina midahale edilmistir.
Bunlardan biri Gzerindeki misinalar temizlenerek
denize salinmis, diger ikisi ise rehabilitasyona
ihtiyagc duydugu belirlenerek Rehabilitasyon
Merkezine goénderilmistir. Ayrica 2 adet ergin C.
caretta Oluslne rastlanmistir. Ancak her iki 6ll
kaplumbaga da karapaks dahil kdpekler tarafindan
parcalandigindan élgim alinamamistir.

Sonuc¢

Demre kumsali uzun olmakla birlikte 3 parca
halindedir. ~ Calismalar  yapilirken  kumsalin
bu durumu lojistik agisindan g6z 6ninde
bulundurulmalidir. Koruma ve izleme g¢alismalari
icin bakanlik ve ilgili kurumlar arasinda yapilan
protokol  dahilinde  goérevlendirilien  kumsal
koruma gorevlilerinin aktif ve etkili ¢alismalarini
saglamak ve galisma alanlarina nakli i¢cin gerekli
destekler  saglanmalidir.  Oncelikle  Demre
kaymakamligi ve belediyesi idari amirleri basta
olmak Uzere yerel halkin deniz kaplumbagasi
varligi ve koruma calismalarinin  gerekliligi
konusunda bilgilendiriimesi ve bilinglendiriimesi
gerekmektedir. Bilgilendirme toplantilarinin
yani sira brosurler ve kitapgiklar basiimal ve
dagitilmalidir.

Kumsala ara¢ girisini engellemek icin plaja ¢ikisi
olan tim vyollar kapatiimali ve kumsala giren
Ozellikle arazi araclari icin caydirici 6nlemler
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alinmalidir. Yapay 1sik kaynaklari icin uyarilar
yapiimali ve sahile yakin bdlgelerdeki sk
kaynaklari kontrol altina alinmalidir. Halkin yogun
olarak kullandiklari SUltkld plaji ve Tasdibi plajinda
yuva Ustl ve alti kafesleme yapiimalidir. Kumsal
temizleme ve dlzleme calismalarinin yuvalama
sezonundan &nce yapilmasi i¢in belediye ve
paydaslar bilgilendirilmeli ve uyariimalidir.

Yuvalamanin yogun olarak gerceklestigi
mesafelerde herhangi bir yapinin veya kalici olan
sezlong, semsiye alanlarinin mutlaka kaldiriimasi
gerekmektedir. Bubakimdaniilgililer ile gorusulerek
sabit yapilarin tasinmasi ve sezlong semsiyelerinde
gece Kkaldinlmasi zorunlulugu hatirlatiimalidir.
Kumsal boyunca bulunan mesire alanlarinin ve gay
bahcelerinin/restoranlarin isletmecileri ile iletisime
gecilerek yasal cercevede dnlemler almalar talep
edilmelidir.

Demre yuvalama kumsalinda &nceki vyillarda
yapillan arastirma ve izleme calismalarinin
oldukgca az oldugu, &zellikle ardi ardina gelen
izleme c¢alismalarinin yapilmadigi gérulmektedir.
Onceki dénemlerde yapilan calismalarin aralikli
gerceklestiriimis  olmasi  kumsaldaki  deniz
kaplumbagasi aktivitesinin  yillk  degisiminin
izlenmesini  zorlastirmaktadir. Bu bakimdan
surekli izleme c¢alismasi yapilmasi gerekliligi
ortaya c¢ikmaktadir. Bodlgedeki Kaplumbaga
populasyonunun yillik dalgalanmalarin ve gincel
durumunun duzenli olarak ortaya c¢ikariimasi
gerekmektedir.

Tesekkiir

Bu calisma Doga Koruma ve Milli Parklar Genel
MUduarlaga’nin izniyle, ilgili kurumlar arasinda
imzalanan protokol gere§i COMU-DEKUM ve
LIDOSK koordinatérliigiinde gerceklestirilmistir.

ETiK STANDARTLARA UYUM
Yazarlarin Katkisi
Tim yazarlar esit oranda katki saglamistir.

Cikar Catismasi

Yazarlar herhangi bir cikar catismasi olmadigini deklare
etmektedir.

Etik Onay

Yazarlar bu tiir bir calisma icin resmi etik kurul onayinin
gerekli olmadigini bildirmektedir.
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This study was conducted to determine the optimum temperature and salinity
for the hatching rate, hatching time of eggs and larval activity of Farfantepenaeus
aztecus (lves, 1891). For this purpose, F. aztecus, which was caught from nature
in the 4th gonad stage and were spawned on the same night in controlled
laboratory conditions. The eggs were stocked in 2- round bottom glass flasks
and received one of nine temperature (24, 28 and 32°C) and salinity (30, 35 and
40 ppt) combinations as 50 eggs per liter after determining the fertility rate of
the eggs. Although eggs hatched in all salinity and temperature combinations,
water temperature, salinity and interaction had significant effects on hatching
rate, hatching time and larval activity (P<0.05). Considering only salinity, the best
hatching ratio was found at 35 ppt (48.44%), 40 ppt (47.89%) and the lowest
hatching rate was found at 30 ppt (34.77%, P<0.05). It was found that the best
hatching ratios were at 28°C (52.22%), at 32°C (48.33%) and followed by the
eggs incubated 24°C (30.55%, P<0.05). The incubation time was shortened due
to the increase in water temperature and changed between 11.40-17.10 hours.
It was determined that the activities of the larvae incubated at lowest water
temperature (24°C) and at 30 ppt were weaker than those incubated at 28°C
Eggs ) and 35- 40 ppt salinities. The results show that 28-32°C water temperature and
Incubation sea salinity slightly less than the salinity of the Mediterranean Sea (38.5 ppt) are

Keywords
Farfantepenaeus aztecus

Salinity optimal for the incubation eggs and for the production of high quality nauplii of
'I'\'lempltfrature F. aztecus found in the Northeastern Mediterranean.
auplii

Introduction . . )
the shrimp hatchery in aquaculture is related to

The vast majority of penaeid shrimps spawn and
larval development take places in full strength
seawater in the natural environment that is in
environments with constant water temperature
and salinity level. It is known that salinity and
temperature are two of the most important abiotic
factors affecting the survival and growth of
penaeid shrimp larvae in aquaculture and natural
environment conditions. It has been reported
that their ability to withstand basic environmental
changes are not fully equipped during the
hatching of the eggs laid by the female and larval
development. For this reason, the success of

Cite this article as
Durmus Colakoglu, D. & Aktas, M. (2021). The effect of salinity and temperature on egg hatching rate, hatching time and larval

keeping the egg incubation and larval rearing
conditions close to optimum.

It is widely accepted that penaeids eggs hatch
between 12-17 hours at oceanic salinities and
temperatures of 25-28°C (Lester and Pante, 1992;
Aktas and Cavdar, 2012). However, the effects of
both salinity and temperature on hatching rate,
hatching time and larval activity are unknown at the
species level. It is reported that the combination
of salinity and temperature is specific-specific
and should be determined for each species with
aquaculture hatchery facilities (Preston, 1985).

activity of Farfantepenaeus aztecus (Ives, 1891) (Decapoda: Penaeidae). Marine and Life Sciences, 3(2): 88-92.
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There are few studies on the effects of water
temperature and salinity on the hatching and
survival rate of penaeid shrimps eggs and
are limited to a few species. For example,
Metapenaeus spp eggs hatched to 0.35-0.79
days in the water temperature range of 22.5-30°C
(Courties, 1976). Primavera (1985) also reported
higher hatching rates at a salinity level of 33 g
L' and temperatures between 23 and 33°C, but
found poor larval activity after hatching at 23 g L™,
regardless of the experimental temperatures for
P. monodon. It is reported that the development
of P. semisulcatus and P. indicus eggs started
to deteriorate at low salinity levels such as 20-
25 ppt, and completely collapsed at 10-15 ppt
salinity (Tseng and Cheng, 1981; Primavera,
1985). It was stated that the eggs of Metapenaeus
affinis, Parapenaeus stylifera, Penaeus merguensis
and Penaeus penicillatus had the best hatching
rate at 35 ppt salinity level and the hatching
rate decreased with decreasing salinity, and P.
stylifera eggs did not hatch at 20-25 ppt salinity
levels (Nisa and Ahmet, 2000). On the other hand,
Aktas et al. (2004) reported that the best hatching
rate of P. semisulcatus eggs was obtained at
24°C temperature and 40 ppt salinity level. Most
recently, the best combination of temperature and
salinity for incubation of Metapenaeus monoceros
eggs has been reported as 35 ppt at 32°C and
35 ppt at 28°C (Aktas and Cavdar, 2012). These
results show that the combined effects of water
temperature and salinity were species specific in
the early stages.

The crustacean fishery production was around
5,997 million tons and aquaculture production
was 9.4 million ton in 2018, the majority of which
consisted of penaeid shrimps (FAO, 2020). Penaeid
shrimps are one of the most valuable crustaceans
in the world. The shrimp species cultured in
worldwide belong to the family Penaeidae.
Among the species of these family, Litopenaeus
vannamei, Penaeus monodon, Marsupenaeus
japonicus, P. merguiensis, P. indicus, P. orientalis,
P. semisulcatus, Farfantepenaeus aztecus and
Metapenaeus ensis are the important ones.

The presence of brown shrimp, Farfantepenaeus
aztecus (lves, 1891) a shrimp species of Atlantic
origin were first reported from the Mediterranean
in 2010 (Deval et al., 2010). After this date there
are reports of Finike, Antalya Bay, Mersin Bay,
Iskenderun Bay, Yumurtalik Bight (Gékoglu and
Ozvarol, 2013), and then reported from the Aegean
Sea (Kapiris et al.,2014). In addition, the presence
of F. aztecus has also been recorded recently
other parts of Mediterranean Sea (Minos et al.,

2015). The species having been commercially
caught by the anglers throughout the Eastern
Mediterranean. In addition, the species also have
been reported an important aquaculture species
for recreational and sport fishing industry in USA.

Although brown shrimp, F. aztecus have been
caught in different salinity levels ranging from 1-
69 ppt (Simmons 1957; Zein-Eldin and Renaud
1986) in natural environment, but there are any
correlations between salinity and spawning,
hatching, produced nauplius and growth have
been reported. Saoud and Davis (2003) reported
that the capacity of F. aztecus postlarvae to
acclimate to low salinity waters improves after PL-
13. Before this age the PLs are not tolerant to low
salinity waters. The reproductive performance and
larval rearing of F. aztecus have been examined
(Gandy, 2004). In all previous studies with Penaeid
shrimps, the relationship between PL size and
salinity was evaluated, and the effects of water
temperature and salinity on egg incubation and
nauplius periods were not taken into account.

Considering its evaluation as an alternative
species for shrimp farming, it is necessary to
know the optimal salinity and water temperature
on the hatching of eggs, survival rate, hatching
time and activities of the obtained larvae in order
to produce high quality post larvae and to define
adequate conditions for optimal larval production
of F. aztecus.

Material and Methods

This study was carried out at the Marine fish and
Crustacean Research Station of Faculty of Marine
Sciences and Technology, Iskenderun Technical
University in iskenderun, Hatay, Turkey.

The eggs were obtained from a female with the
fourth gonadal stages caught off Iskenderun
Bay in the north Eastern Mediterranean Sea
(36°33'08.6"N 35°55'10.7"E), by commercial
gill net operation. The female (42 g, 179 mm in
total length) were transferred to the station with
a 150-L plastic tank in oxygenated seawater and
upon arrival, the female stocked in an 80-L black
spawning tank containing the seawater of 38 g
L salinity and 27.6°C temperature on the same
evening. Oxygen was supplied to the spawning
tank by a silicon rubber tube with a moderate
aeration. The female spawned at 22:00 on the
same day. Egg quality and fertility rate were
determined under an inverted microscope at 4x
(CKX31, Olympus) in the first 15 minutes following
spawning.
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After egg count and egg quality were determined,
all eggs were concentrated onto a 100-ym sieve
and then the eggs were acclimated to the test
temperatures (24, 28, and 32°C) and salinities
(30, 35, and 40 g L-1) planned for the experiment.
Acclimation of the eggs to the experimental
temperature and salinity conditions were done
by decreasing and increasing of the water
temperature and salinity at rates 1°C and 2 g L'
every 15 minutes. Well water and sea salt (Instant
Ocean, USA) were used to adjust the salinity. The
eggs, whose acclimation was completed, were
stocked in 2-liter glass flasks in 3 replicates as 50
pieces per liter. The controlling and maintaining
of water temperature, salinity, and establishing
other experimental conditions were performed
as described by Aktas et al. (2004), Aktas and
Cavdar (2012). A salinometer YSI 30 (Yellow
Springs Instrument Company, Inc. Yellow Springs,
Ohio) was used to measure water temperature
and salinity, and thermostatic (150-watt, (+0.5°C)
aquarium heaters was used to maintain water
temperature.

In determining the hatching time of the eggs,
the incubation of 50% of the eggs was taken as
a criterion. When the eggs incubation finished,
the ventilation was stopped for a short time to
calculate the number of nauplius produced.
Actively swimming nauplius were counted with the
naked eye, and dead eggs that did not open and
accumulated at the bottom were concentrated
using a 100-um sieve and counted under the
microscope.

The following formula was used for determining
fertilization rate, hatching rate:

Fertilization rate = Total number of fertilized eggs /
Total number of eggs spawned x 100

Hatching rate = Total number of nauplii /Total
number of eggs spawned x 100

The determination of larval activity was based
on counting the larvae collected towards the
light source within 30 seconds and scoring the
activity as 1 (poor), 2 (average) and 3 (good)
(Aktas et al., 2004; Aktas and Cavdar, 2012). In
order to determine larval activity, all larvae were
transferred to a two-liter, black plastic box with
an observation point and light source point. A 5-W
power flashlight was used to attract the larvae.

Data were analyzed using the SPSS software
(version 17.0; SPSS Chicago,IL,USA). Normality
and homogeneity was tested by using Kolmogorov
Smirnov and Levene test, respectively. Two-
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way ANOVA was used to determine the effects
of temperature and salinity on the survival rate. A
post hoc Duncan’s multiple range test was used to
determine the differences among the treatments.
All statistical analyses were considered significant
with P (<0.05). All means were given with +
standart deviation (SD).

Results

39500 eggs were obtained from a female in a
single spawning. The average fertility rate of the
eggs was found to be 96%.

Hatching rate

Eggs hatched at all tested temperature and salinity
levels. Salinity, temperature and the interaction
of both had significant effects on the hatching
rate (Table.1). Considering only salinity, the best
hatching ratio was found at 35 ppt (48.44%), 40 ppt
(47.89%) and the lowest hatching rate was found
at 30 ppt (34.77%, P<0.05). When the evaluation
was made considering the temperature condition,
it was found that the best hatching ratios was at
28°C (52.22%) and at 32°C (48.33%) followed by
the eggs incubated 24°C (30.55, P<0.05).

The best hatching combinations were found to be
28°C water temperature with 35-40 ppt salinity
level, 32°C water temperature with 35 ppt salinity
level.” (Table 1).

Incubation time

The eggs hatching time were inversely affected by
decreasing temperature (Figure 1) and the eggs
incubated at 32°C was the shortest (11.40 h),
followed by 28°C (13.40 h) and 24 °C (17.00 h).

Larval activity

According to the larval activity results determined
as a result of larval motility and phototaxis
reactions of the larvae, it was determined that the
activities of the larvae incubated at lowest water
temperature (24°C) with 30 ppt were weaker than
those incubated at 28°C with 35- 40 ppt salinities
level (Table 1).

Discussion

It is accepted that the spawning and larval culture
of many shrimp species belonging to the Penaeids
take place in ocean-characterized sea water with a
salinity of 35 ppt and 25 -28°C water temperature.
The present study showed that temperature,
salinity and their interaction had significant effect
on the hatching rate, incubation time and larval
activity of F. aztecus eggs incubated different
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salinity and temperature combinations.

Table 1. Hatching rate (meansxs.d., n= 3), Larval
activity and hatching time (incubation duration, hours)
of Farfantepenaeus aztecus eggs incubated in different
salinity and temperature combinations. Means with different
superscripts are significantly different (p<0.05)

Hatching
Tempe-  Sali- . time(In-
rature  nity Hatcw;} ratt  cupation ;;Rﬂ;
(°C) (ppt) o duration,
hours)
20,00
30 +1.00a 17.00 Poor
36,33
24 35 +550b 17.10 Poor
35,33
40 + 4.04b 17.10 Poor
30 1488,155)0 138.50 Average
52,66
28 35 + 6,50 13.40 Good
60,66
40 + 2.08d 13.50 Good
30 idﬂgq% c 11.40 Average
56,33
32 35 + 4,16 11.50 Good
47,66
40 + 8.96d 11.50 Good
70
24 28 32
60 N 1
= 1
s~ 50 -
o : I |
© 40 i
Qo A -
'j:c" 30 ! !
Q
©
T 20 P
10
30 35 40
Salinities (ppt)
Figurel. Hatching rate (meansxs.d., n= 3) of

Farfantepenaeus aztecus eggs incubated in different salinity
and temperature levels

In the current study, the optimum salinity level for
egg incubation was found to be 35-40 ppt, and
the temperature was found to be 28°C when larval
activity is taken into account.

In the literature on egg incubation of marine
shrimps, optimal salinity ranges from 30 to 40
ppt and specific to the species. For example,
Nisa and Ahmed (2000) were studied six different
salinity levels in the incubation of the eggs of four
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different shrimp species (M. affinis, P. stylifera,
F. merguensis, and F. penicillatus) and the best
hatching success was achieved at the 35 ppt level.
Zacharia and Kakati (2004) also found hatching
and survival rates to be highest at 33°C and 35
ppt for F. merguiensis.

Aktas et al. (2004) suggested a salinity level
of 28°C and 35-40 ppt for the incubation of P.
semisulcatus eggs. Aktas and Cavdar (2012)
stated that the best hatching rate in the incubation
of Metapenaeus monoceros eggs occurs at 35
ppt salinity level at three different temperature
levels (24, 28, 32°C). Our current study shows
that it would be appropriate to spawn at a
salinity level that it is slightly less salinity than the
Mediterranean salinity (38.5 ppt) for spawning of
F. aztecus obtained from the Mediterranean.

Although the fertility rate of the eggs obtained in our
current study was high around 96%, the highest
hatching rate was around 60.66%. It is reported
that diet composition is a critical factor during
maturation, spawning and hatching. Deficiencies
of the essential substances produce adverse
effect on egg quality and hatching rate (Kjosrvik et
al. 1990; Palacios et al., 1998; Regunathan, 2008).
In general, the low hatching rate of eggs in this
study at all temperature and salinity levels can be
attributed to low egg quality.

The incubation time of the eggs was affected by
the water temperature and was completed in the
range of 12-17 hours. There are similar results
related with hatching time of penaeid shrimp eggs
and it is stated that incubation time is shortened
depending on the increasing of water temperature
(Preston, 1985; Aktas et al., 2004; Aktas and
Cavdar, 2012).

Spawning, hatching and larval stages of many
penaeid shrimp species generally take places in
environments with oceanic character and constant
water temperature. In this study, prolonged
incubation time and low hatching rate were
found at 24°C temperature and 30 ppt salinity
levels. Lester and Pante (1992) reported that poor
hatching rate, retarded larval development and
poor larval activity could be expected in extreme
salinity and temperature levels. Similar results
were found for P. semisulcatus (Aktas et al., 2004)
and M. monoceros (Aktas and Cavdar, 2012).

Conclusion

In conclusion, it can be said that sea water with a
temperature of 28-32°C and a salinity lower than
the salinity of the Mediterranean Sea (38.5 ppt)
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would be suitable for incubating the eggs and
production of high quality post larvae of F. aztecus
found in the North-eastern Mediterranean.
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Introduction

Ponds are closed microcosms and are complex
systems to assess, as they present great internal
complexity. Unlike lakes, ponds, which are small
in size and low in depth, are generally built for
irrigation, flood protection, water supply (Baxer,
1977) and recreational purposes. Natural and
man-made ponds are reported to still represent
at least 30% of the global surface area of the
available freshwater resource, despite major
losses in some countries (The Pond Manifesto,
2008). Potentially, such small water bodies could
take on the environmental role of natural ponds
and lakes.

Small water reservoirs and shallow lakes are,
as group, extremely rich in point of biodiversity
(Chmielewski et al., 1997; Williams et al. 2004;
Fahd et al., 2009), but they have only recently
been recognized as important habitats (Biggs
et al.,, 2005). Compared to pools and ponds,
smaller reservoirs are larger and therefore more
stable temporarily. On average, it is reported that
local species diversity in lentic systems tends to
increase from small and temporary reservoirs to
larger and more permanent systems (De Bie et al.,

ite this article as
Bozkurt, A. (2021). A preliminary study on zooplankton fauna of Iskenderun Technical University campus pond and first record
of Pleuroxus wittsteini Studer, 1878 (Anomopoda, Chydoridae) for Turkish inland waters. Marine and Life Sciences,

species. Pleuroxus wittsteini detected in this study is a new record for inland
waters of Turkey.

2008; Davies et al., 2008).

Ponds create links between existing water habitats
and provide ecosystem services such as nutrient
retention, hydrological regulation, water supply,
wildlife conservation, and research (Oertli et al.,
2005). Considering their ecological importance,
ponds are exposed, to many threats from various

human activities (Alvarez-Cobelas et al., 2005;
Biggs et al., 2005).

Studies have reported that there is a close
relationship  between the productivity of
the aquatic environment and zooplanktonic
organisms, and pollution has negative effects
on zooplankton. For example, Dumont (1983)
reports that eutrophication and water pollution in
general cause changes in species composition
of zooplanktonic organisms, and therefore
zooplankton studies in aquatic environments are
also very important in this respect.

The study was carried out to determine the
zooplankton fauna of the pond located in the
Iskenderun Technical University campus, fed by
groundwater, where various waterfowl and duck
species live and used as a recreation area.
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Material and Methods

The distance of the pool to the sea is around
850 m, and the reduced water is reinforced from
the underground well located near the pool. The
maximum depth of pond was 1.5 m and a surface
area was about 1.08 ha. There were reeds and
mats on the shoreline of the pool (in contact with
water), and there were various above-water and
underwater plants in the water.

Zooplankton samples were collected from
iskenderun Technical University campus pond
(86° 34 46 "'N, 36° 08 '57 " E) by using a plankton
net with 60 pm mesh size. The net was thrown
from the pond shore to the interior (about 8-10
meters), pulling it from the surface to the shore,
and also collected at different depth. This process
was done at least 20 times. Samples were
collected in April, May, June and July 2017, and
then were replaced into glass jar and fixed with
4% formaldehyde. Dissolved oxygen and water
temperature (YSI model 52 oxygen meter), pH
(YSI 600 pH meter), and conductivity (YSI model
30 salinometer) were measured directly at the field
by means of digital instruments. The zooplankton
species identification was done using an Olympus
CH40 microscope. To identify the species the
works of Ruttner-Kolisko (1974), Koste (1978),
Segers (1995), Scourfield and Harding (1966),
Smirnov (1974), Negrea (1983), Korinek (1987),
Pennak (1989), Borutsky (1964), Dussart (1969),
Damian-Georgescu (1970), and Kiefer (1978) were
reviewed.

In the study, 12 female individuals from Pleuroxus
wittsteini specimen were used for diagnosis. After
the individuals were placed in a drop of glycerine
on the slide, they were examined and a small
lamella fracture was placed between the lamella
to prevent the organism from being crushed, and
diagnosis and extractions were made under the
olympus CH40 binocular microscope.

Results

The lowest and highest values of the water quality
parameters were determined as follows; the
temperature was measured between 17-33°C,
dissolved oxygen 7.98-8.50 mg/l, pH 8.50-8.70,
electrical conductivity 2140-2413 uyS and salinity
1.4-3.2%o.

A total of 22 species were identified in the study,
16 from Rotifera, 4 from Cladocera and 2 from
Copepoda. It was determined that the most
species of Rotifera (5 species) belong to the
Lecanidae family, followed by the Brachionidae (3

Table 1. Species identified in the study and sampling time

. Apr. May Jun. Jul.
Rotifera 2017 2017 2017 2017

Brachionidae

Brachionus angularis Gosse, +
1851

Brachionus quadridentatus + +
Hermann, 1783

Keratella cochlearis Gosse, 1851 + +

Lepadellidae

Colurella adriatica Ehrenberg, +
1831

Lepadella ovalis Milller, 1786 + + + +

Euchlanidae

Euchlanis meneta Myers,1930 + + + +

Notommatidae

Eosphora najas Ehrenberg 1830 +

Hexarthridae

Hexarthra fennica Levander,

Lecanidae

Lecane luna (Miller, 1776) + + +

Lecane nana (Murray, 1913)

Lecane ohioensis (Herrick, 1885) + +

+ i+ i+ +

Lecane papuana (Murray, 1913)

Mytilinidae

Lophocharis salpina Ehrenberg,

Synchaetidae

Polyarthra dolichoptera |delson, +
1925

Testudinellidae

Testudinella patina Hermann, + +
1783

Cladocera
Daphnidae

Ceriodaphnia reticulata Jurine,
1820 + + +

Daphnia magna Straus, 1820 + +
Moinidae

Moina micrura Kurz, 1875 +
Chydoridae

Coronate//a1r§gt1angula Sars, + + + +

Pleuroxus wittsteini Studer, 1878 +
Copepoda
Cyclopidae

Megacyclops viridis Jurine, 1820 + + + +

Diaptomidae

Arctodiaptomus similis Baird, + +
1859
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species) and the Lepadellidae family (2 species).
Other families were represented by one species
each. While 2 species belonging to Daphniidae and
Chydoridae families were determined, Moinidae
family was represented by a single species.
Cyclopidae and Diaptomidae families from
Copepoda were determined to be represented by
one species each (Table 1). Pleuroxus wittsteini is
reported for the first time in Turkey inland waters
(Figure 1).

Short diagnosis

Individuals of Pleuroxus wittsteini are dark brown
in colour with numerous coarsely-spaced dark
lines on shell and partly covering the head (Figure
1A). The rostrum is shorter than the labrum and
two head pores are visible in lateral view (Figure
1C). Head shield posteriorly widely rounded,
anteriorly produced as a blunt rostrum. Head
shield and valves with well-expressed reticulation,
prominent under valve surface. All setae of
valve ventral margin exactly marginal. Setules
on posterior margin of valve exactly marginal.
Postabdomen short and wide, strongly narrowing
distally, with a widely rounded dorsodistal end, its
anal margin clearly longer than preanal margin or
postanal margin, anal teeth represented as series
of small setules (Figure 1B). The postabdominal
claw has a row of setae along the concave margin
as well as on the proximal third of the convex
margin. Antenna | not reaching tip of rostrum, with
a strong basal peg. On antenna Il, one apical seta
on both exopod and endopod shorter than other
two setae. In the description of the P. wittsteini
species, Smirnov et al. (2006) study was used and
it was seen that body structures were compatible
with this study.

World Wide Distribution of species; Kerguelen
archipelago, Heard, Marion, Prince Edward
Islands (Smirnov et al., 2006).

Discussion

The electrical conductivity of natural surface
waters varies between 50-1500 pS/cm (Mc
Neely et al.,, 1979). The electrical conductivity
of groundwater varies more widely than surface
waters. The total concentration of ions contained
in underground waters, and therefore the electrical
conductivity, depends on the route the waters take
up to the surface, the type and solubility of the
rocks, the climate, the distance to the sea and the
precipitation conditions in the region. Since the
seawater conductivity is about 50000 pS/cm, we
can say that the electrical conductivity of the pond
water (2140-2413 pS) was quite high. Considering
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Figﬁre 1. Pleuroxus wittsteini A: Body, B: Postabdomen‘, C:
Head pore. Bars: 0.1 mm

Order : Anomopoda Sars, 1865

Family : Chydoridae Stebbing, 1902 emend.
Dumont&Silva Briano, 1998

Subfamily : Chydorinae Stebbing, 1902

Genus : Pleuroxus Baird, 1843

P. wittsteini

the characteristics such as conductivity and
the distance of the habitats to the sea in the
freshwaters where the species was previously
found, it is seen that it has similar features to the
features of the campus pond where we conducted
our study.

Rotifera is the predominant group amongst all
zooplankton groups qualitatively and quantitatively
in freshwater ecosystem (Saksena, 1987). The
result obtained in the study was accordance with
results of Saksena (1987). It was reported that
almost all rotifer species in the study widespread,
common, cosmopolitan (Hutchinson, 1967;
Ruttner-Kolisko, 1974; Eldredge and Evenhuis,
2003; Braioni and Gemlini, 1983; Ramdani et al.,
2001) and the species were reported from lots
of study inland waters of Turkey (Ustaoglu et al.,
2004).

Studies of the diversity of rotifers and other
zooplankton have shown that rotifers are
ubiquitous in freshwater ecosystems, including
sewage ponds (Segers, 2008), and moreover, they
are opportunistic in extreme conditions (Gannon
and Stremberger, 1978).

The cosmopolitan nature of inhabitants of
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freshwaters is also generally known (Byars, 1960).
The taxa in the study, Megacyclops, Daphnia,

Ceriodaphnia, Moina, Coronatella, Pleuroxus,
Brachionus, Colurella, Euchlanis, Keratella,
Polyarthra, Lecane, Lepadella, Lophocharis,

Hexarthra and Testudinella are common in
Southern inland waters of Turkey ( Ustaoglu, 2004;
Ustaoglu, 2015; Ustaoglu et al., 2012; Tugyan
and Bozkurt, 2019). The zooplankton species
composition of the pond has important similarities
with those recorded in other freshwater bodies
found in the region.

The species detected in the study, Brachionus
quadridentatus, B. angularis, Colurella adriatica,
Euchlanis meneta, Eosphora najas, Lecane
closterocerca, L. Iuna, Keratella cochlearis,
Polyarthra dolichoptera, Testudinella patina, Moina
micrura, Ceriodaphnia reticulata, Coronatella
rectangula and Megacyclops viridis were
reported as the cosmopolitan species by various
researchers (Hutchinson, 1967; Ruttner-Kolisko,
1974; Smirnov, 1974; Braioni and Gemlini, 1983;
Koste and Shiel, 1986; Ramdani et al., 2001).

Zooplankton plays an indicator role in determining
the degree of eutrophication and water pollution
(Sladeck, 1983; Saksena, 1987). Species belonging
to the Brachionus and Keratella genus, which are
also seen in eutrophic waters and are indicators
of eutrophication (Ruttner-Kolisko, 1974), were
found in this study. Rotifers react much faster to
environmental changesintheiraquatic environment
than Cladocera and Copepoda species and are
more sensitive indicator organisms to changes in
water quality. While Rotifera species are generally
more in eutrophic waters, Copepoda species are
more intense in oligotrophic waters (Herzig, 1987).
Accordingly, Brachionus angularis, Keratella
quadrata, Lecane Iluna, Daphnia magna, Moina
micrura identified in the study area were reported
as having eutrophic characters (Voigt and Koste,
1978; Petrusek, 2002).

It was reported that some of the species in the
study, Colurella adriatica, Hexarthra fennica,
Lepadella ovalis, Lecane closterocerca, L. luna, L.
nana, Keratella cochlearis, D. magna and Moina
micrura tolerate a wide range of salinity (Ruttner-
Kolisko, 1974; Herzig and Koste, 1989; Arcifa et al.,
1994; De Ridder and Segers, 1997; Baribwegure
and Segers, 2001; Pattnaik, 2014). On the other
hand L. papuana was previously found among
estuarine zooplankters (Neumann-Leitdo et al.,
1992).

Edmondson (1959) has reported that Moina is
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present in the muddy murky waters mostly, and
some of its species are distributed in the salty
lakes. Eosphora najas is a littoral planktonic
species (Plewka, 2016), but it is known to occur
among bryophytes in streams (Madalinski, 1961)
and ponds (De Smet, 1993). Thus, this taxon could
be regarded as tolerant to various environmental
conditions. C. adriatica and E. meneta can live in
very different extreme environments. Lecane luna
occurs in abundance in weedy ponds all over the
world and is without doubt one of the commonest
of all rotifers (Harring and Myers, 1926). Lecane
papuana is considered to be a warm stenothermal
species (Segers, 1995) and it behaves as a high-
temperature thermal specialist. Lophocharis
salpina, periphytic species, occasionally occurs
in plankton. It inhabits preferentially alkaline
waterbodies. It also may be found in dystrophic
environments  (Velasco, 1990). Polyarthra
dolichoptera is a cold-stenothermal species
(Koste, 1978; Virro et al., 2009) and is described
as tolerating a wide range of dissolved oxygen
values (Berzins and Pejler, 1989a), conductivity
and trophic conditions (Berzins and Pejler,
1989b). Euryhaline Testudinella patina is common
in freshwaters rich in submerged vegetation,
but also regularly reported from the marine
littoral, and brackish and inland saline waters
(De Ridder and Segers, 1997; Fontaneto et al.,
2006). Ceriodaphnia reticulata is quite widespread
and it occurs in floodplains, ponds, ponds along
roads, temporary reservoirs that do not dry out
for a long time and are more successful at higher
temperatures (Hudec, 1993). Daphnia populations
can be found in a range of water bodies, from
huge lakes down to very small temporary pools,
such as rock pools and vernal pools (seasonally
flooded depressions). It can be found in fresh
and brackish water bodies. It is widespread in the
Northern Hemisphere and it tolerates low oxygen
conditions, high pH, wide ranges of salinity (8
ppt) and temperature (Hebert, 1978). M. micrura
is rarely found inhabiting the great lakes (Balcer
et al., 1984), it is inhabit temporary pools that are
often highly eutrophic and have shallow depth
(Crosetti and Margaritora, 1987), relatively turbid
lakes (Jana and Pal, 1985; Hart, 1990). According
to Nandini et al. (2002), Coronatella rectangula
(former A. rectangula Sars, 1861) is generally
found associated with macrophytes of the littoral
region. In the water bodies where C. rectangula
were found, the water is well oxygenated and the
pH tended to be acidic (Franca and Stehmann,
2004). C. rectangula for example, are common,
widespread, and build significant populations.
Pleuroxus wittsteni has so far been reported from
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freshwaters on the Kerguelen archipelago, Heard,
Marion, Prince Edward islands, which are only
found in the south Indian Ocean in the world.
The available data are thought to be insufficient
to make a decision about the habitats and water
quality characteristics in the aquatic ecosystem.
However, the most important data are that the
freshwater environments in which they are located
are close to the sea (75-2100 m), the relatively
high mineral content and high conductivity of the
water, and the plant richness of the waters (Frey,
1991). The fact that the conductivity is relatively
high (representing the high amount of dissolved
matter), being close to the sea (approximately 850
m) and rich in plants, strengthens the presence of
this species in the campus pond where the study
was conducted. Megacyclops viridis is a common
littoral copepod. It has a scattered distribution
and occurs from sea level to 1396 m. It occurs
in water bodies of all sizes, seems to favour the
species. M. viridis is tolerant to pH and occurs in
both electrolyte poor and electrolyte rich water,
being most common in the latter. M. viridis is often
associated with the presence of macrophytes and
cantolerate moderately eutrophic water (Pesce and
Maggi, 1981; Einsle, 1988; Berzins and Bertilsson,
1990; Hansen and Jeppesen, 1992; Wolfram et
al., 1999; Baranya et al., 2004). Arctodiaptomus
(Arctodiaptomus) similis inhabits both permanent
water bodies and temporary rainpools, prefers
waters with low salinity, temperature ranges
between 4 to 30°C, and it is a widespread species
(Kiefer, 1978; Reddy, 1994).

References

Visually, it can be said that the pond has a meso-
eutrophic character in terms of plant density,
water colour and determined zooplankton species
(especially Lecane and Brachionus). It is seen that
most of the species identified in the study are
suitable for their ecological characteristics to be
found in the pond where the study was conducted.
Therefore, there is no doubt about their presence
here. In addition, considering the islands in the
Atlantic where P. wittsteini has been reported
so far, it is seen that they live in brackish inland
waters near the seas.

Conclusion

Our study is to determine the zooplankton fauna
of the pond located in Iskenderun Technical
University campus. It has been determined that
the water of the pond fed by groundwater is
slightly brackish (in terms of the conductivity
value it contains), and the species identified are
zooplankton species that can withstand brackish
water. In addition, Pleuroxus wittsteini from
Cladocera, was determined to be a new record for
inland waters of Turkey.

COMPLIANCE WITH ETHICAL STANDARDS
Conflict of Interest
The author declare that there is no conflict of interest.

Ethical Approval

For this type of study, formal consent is not required.

Alvarez-Cobelas, M., Rojo, C. & Angeler, D. G. (2005). Mediterranean limnology: current status, gaps and the future. Journal of Limnology, 64: 13-
29.

Arcifa, M. S., Castilho, M.S.M. & Carmouze, J. P. (1994). Composition et évolution du zooplancton dans une lagune tropicale (Brésil) au cours d'une période
marquée par une mortalité de poissons. Revue d'Hydrobiologie Tropicale, 27: 251-263.

Balcer, M. D., Korda, N. L. & Dodson, S. I. (1984). Zooplankton of the Great Lakes: A guide to the identification and ecology of the common crustacean
species. The University of Wisconsin Press. Madison, Wisconsin.

Baranya, E., Forro, L. & Herzig, A. (2004). Species composition and seasonal dynamics of cladoceran and copepod zooplankton in artificial sodic ponds.
Archives des Sciences (Geneva), 57(2-3): 113-120.

Baribwegure, D. & Segers, H. (2001). Rotifera from Burundi: the Lepadellidae (Rotifera: Monogononta). Hydrobiologia, 446/447: 247-254.
Baxer, R. M. (1977). Environmental effects of dam and impoundment. Annual Review of Ecology and Systematics, 8: 255-283.

Berzins, B. & Pejler, B. (1989a). Rotifer occurrence in relation to oxygen content. Hydrobiologia, 183: 165-172.

Berzins, B. & Pejler, B. (1989h). Rotifer occurrence in relation to trophic degree. Hyarobiologia, 182(2): 171-180.

Berzins, B. & Bertilsson, J. (1990). Occurrence of limnic microcrustaceans in relation to pH and humic content in Swedish water bodies. Hydrobiologia,
199: 65-71.

Biggs, J., Williams, P., Whitfield, P., Nicolet, P. & Weatherby, A. (2005). 15 years of pond assessment in Britain: results and lessons learned from the work
of Pond Conservation. Aquatic Conservation: Marine and Freshwater Ecosystems, 15: 693-714.

Borutsky, E. V. (1964). Freshwater Harpacticoida. Fauna of U.S.S.R. (Crustacea), Vol. 3. Jerusalem, Israel: Israel Program for Scientific Translations 607.

Braioni, M. G. & Gemlini, D. (1983). Guide per il reconoscimento delle specie animali delle acque interne italiane. Rotiferi Monogononti. Italy: Consiglio
Nazionalie delle Ricerche, 181.

Byars, J. A. (1960). A freshwater pond in New Zealand. Australian Journal of Marine and Freshwater Research, 11: 220-240.

-97 -



Mar Life Sci (2021) 3(2): 93-99 Bozkurt

Chmielewski, T. J., Radwan, S. & Sielewicz, B. (1997). Changes in ecological relationships in a group of eight shallow lakes in the Polesie Lubelskie region
(eastern Poland) over forty years. Hydrobiologia, 342: 285-295.

Crosetti, D. & Margaritora, F. G. (1987). Distribution and life cycles of cladocerans in temporary pools from central Italy. Freshwater Biology, 18: 165-175.
Damian-Georgescu, A. (1970). Fauna Republicii Socialiste Romania, Crustacea. Vol. IV. Fasc. 11. Copepoda, Harpacticoida. Ed. Acad. R.P.R. Bucuregti 249.
Davies, 0. A, Tawari, C. C. & Abowei, J. F. N. (2008). Zooplankton of Elechi Creek, Niger Delta Nigeria. Environmental Ecology, 26(4c): 2441-2346.

De Bie, T., Declerck, S., Martens, K., De Meester, L. & Brendonck, L. (2008). A comparative analysis of cladoceran communities from different water body
types: pattern incommunity composition and diversity. Hydrobiologia, 597: 19-27.

De Ridder, M. & Segers, H. (1997). Rotifera Monogononta in six zoogeographical regions after publications between 1960-1992. In: Van Goethem J (ed)
Studiedocumenten van het Koninklijk Belgisch Instituut voor Natuurwetenschappen, 481.

De Smet, W. H. (1993). Report on rotifers from Barentsoya, Svalbard (78°30°N). Fauna 2631 Norvegica Series A 14: 1-26.

De Smet, W. H. (1996). Rotifera. Vol. 4; The Proalidae (Monogonota). Guides to the Identifi cation of the Microinvertebrates of the Continental Waters of
the World 9. SPB Academic Publishing.

Dumont, H. J. (1983). Discovery of groundwater-inhabiting Chydoridae (Crustacea: Cladocera), with the description of two new species. Hydrobiologia,
106: 97-106.

Dussart, B. H. (1969). Les Copépodes des eaux continentales d’Europe occidentale, 2: Cyclopoides et Biologie. Paris, France: N. Boubée et Cie.
Edmondson, W. T. (1959). Freshwater Biology. John Wiley and Sons Inc., New York, 1248.

Einsle, U. (1988). The long-term dynamics of crustacean communities in Lake Constance (Obersee, 1962-1986). Schweizerische Zeitschrift Fur Hydro-
logie-Swiss Journal of Hydrology, 50: 136-163.

Eldredge, L. G. & Evenhuis, N.L. (2003). Hawaii’s biodiversity: a detailed assessment of the numbers of species in the Hawaiian islands. Bishop Museum
Occasional Paper No 76, Bishop Museum Press, Honolulu, 28.

Fahd, K., Arechederra, A., Florencio, M., Ledn, D. & Serrano, L. (2009). Copepods andbranchiopods of temporary ponds in the Do'nana Natural Area (SW
Spain): afour-decade record (1964—2007). Hydrobiologia, 634: 219-230.

Fontaneto, D., De Smet, W. & Ricci, C. (2006). Rotifers in saltwaters, re-evaluation of an inconspicuos taxon. Journal of the Marine Biological Association
of the United Kingdom, 86: 623-656.

Franga, G. S. & Stehmann, J. R. (2004). Composicéo floristica e estrutura do componente arbéreo de uma floresta altimontana no municipio de Caman-
ducaia, Minas Gerais, Brasil. Revista Brasileira de Botanica, 27: 19-30.

Frey, G. D. (1991). A new genus of alonine chydorid cladocerans from athalassic saline waters of New South Wales, Australia. Hydrobiologia, 224: 11-48.

Gannon, J. E. & Stremberger, R. S. (1978). Zooplankton (especially crustaceans and rotifers) as indicators of water quality. Transactions of the American
Microscopical Society, 97: 16-35.

Hansen, A. M. & Jeppesen, E. (1992). Life cycle of Cyclops vicinus in relation to food availability, predation, diapause and temperature. Journal of Plankton
Research, 14: 591-605.

Harring, H. K. & Myers, F. J. (1926). The rotifer fauna of Wisconsin. 111. A revision of the genera Lecane and Monostyla. Transactions of the Wisconsin
Academy of Sciences, Arts, and Letters, 22: 315-423.

Hart, R. C. (1990). Copepod post-embryonic durations: pattern, conformity, and predictability. The realities of isochronal and equiproportional develop-
ment, and trends in the copepodids—naupliar duration ratio. Hyarobiologia, 206: 175-206.

Hebert, P. D. (1978). Cyclomorphosis in natural populations of Daphnia cephalata Ring. Freshwater Biology, 8: 79-90.

Herzig, A. (1987). The analysis of planktonic rotifer populations: Plea for long-term investigations. Hydrobiologia, 147: 163-180.

Herzig, A. & Koste, W. (1989). The developement of Hexarthra sp. i n a shallow alkaline lake. Hydrobiologia, 186/187:129-136.

Hudec, I. (1993). Redescription of Daphnia deserti (Gaathier, 1937) (Crustacea: Daphniiformes: Daphniidae). Hyarobiologia, 264: 153-158.
Hutchinson, G. E. (1967). A treatise on limnology. Vol. 2. Introduction to lake biology and the limnoplankton. Wiley Intersci. Publ., New York.

Jana, B. B. & Pal, G. P. (1985). Life history parameters of Moina micrura (Kurz.) grown in different culturing media. Water Research, 19: 863-867.

Kiefer, . (1978). Das Zooplankton der Binnengewasser 2. Teil. Freilebende Copepoda. Die Binnengewasser Band XXVI E. Schweizerbant’sche Verlagbu-
chhandlung, Stuttgart. 315.

Korinek, V. (1987). Revision of three species of the genus Diaphanosoma fischer, 1850. Hydrobiologia, 145(1); 35-45.

Koste, W. & Shiel, R. J. (1986). Rotifera from Australian inland waters. |. Bdelloidea (Rotifera: Digononta). Australian Journal of Marine and Freshwater
Research, 37: 765-792.

Koste, W. (1978). Die Radertiere Mitteleuropas Ein Bestimmungswerk, Begriindet Yon Max Voigt. Uberordnung Monogononta. 2 Auflage Neubearbeitet Von
II. Tefelband. Berlin, Germany: Gebriinder Borntraeger.

Madalinski, K. (1961). Moss dwelling rotifers of Tatra streams. Polskie Archiwum Hydrobiologii, 9: 243-263.

Mc Neely, R. N., Neimanis, V. P. & Dwyer, L. (1979). Water quality sourcebook. A guide to water quality parameters. Ottawa: Inland waters directorate,
water quality branch.

Nandini, S., Sarma, S. S. S. & Hurtado-Bocanegra, M. D. (2002). Effect of four species of cladocerans (Crustacea) on the population growth of Brachionus
patulus (Rotifera). Acta Hydrochimica et Hydrobiologica, 30(2-3): 101-107.

-98 -



Mar Life Sci (2021) 3(2): 93-99 Bozkurt

Negrea, S. T. (1983). Fauna republici socialiste Romania, Crustacea Cladocera. Academia Republici Socialiste Romania, Bukres, 399.

Neumann-Leitdo, S., Paranagud, M. N. & Valentin, J. L. (1992). Ecology of planktonic rotifera of the Estuarine Lagunar complex at Suape, Pernambuco
(Brazil). Hydrobiologia, 232: 133-143.

Oertli, B., Biggs, J., Céréghino, R., Grillas, P., Joly, P. & Lachavanne, J. B. (2005). Conservation and monitoring of pond biodiversity: introduction. Aquatic
Conservation: Marine and Freshwater Ecosystems,15: 535-540.

Pattnaik, B. S. (2014). Determination of rotifer distribution to trophic nature of ponds. Indian Journal of Applied Research, 4(4). 25-26.
Pennak, R. W. (1989). Freshwater invertebrates of the United States. Third edition. John Wiley and Sons, Inc., New York.

Pesce, G. L. & Maggi, D. (1981). Cyclopoides et calanoides dese aux phréatiques de la Gréce meridionale et insulaire (Crustacea: Copepoda). Ecologia
Mediterranea, 7(1): 163-182.

Petrusek, A. (2002). Moina (Crustacea: Anomopoda, Moinidae) in the Czech Republic: a review. Acta Societatis Zoologicae Bohemicae, 66: 213-220.

Plewka, M. (2016). Rotifer images. Digital image. Pling Factory. N.p., n.d. Retrieved on October 24, 2021 from http://www.plingfactory.de/Science/Atlas/
KennkartenTiere/Rotifers/01RotEng /E-TL/Genus/Brachionus.html.

Ramdani, M., Elkhiati, N., Flower, R. J., Birks, H. H., Kraiem, M. M., Fathi, A. A. & Patrick, S. T. (2001). Open water zooplankton communities in North African
wetland lakes: the CASSARINA Project. Aquatic Ecology, 35: 319-333.

Reddy, Y. R. (1994). Copepoda: Calanoida: Diaptomidae. Key to the genera Heliodiaptomus, Allodiaptomus, Neodiaptomus, Phyllodiaptomus, Eodiaptomus,
Arctodiaptomus and Sinodiaptomus. Guides to the identification of the microinvertebrates of the continental waters of the world. Coordina-
ting Ed.: HJF Dumont. SPB Academic Publishing, the Netherlands, 221 pp.

Ruttner-Kolisko, A. (1974). Plankton Rotifers. Biology and Taxonomy. English Translation of Die Binnengewiisser V. 26, Part 1. Stuttgart, Germany: Schwe-
izerbart,

Saksena, N. D. (1987). Rotifer as indicators of water qality. Acta Hydrocim Hydrobiologia, 15: 481-485.

Scourfield, D. J. & Harding, J. P. (1966). A key to British species of freshwater Cladocera with notes on their ecology. 3rd ed. Fresh. Biol. Assoc. Sciencific
Publication 5.

Segers, H. (1995). Rotifera. Vol. 2, the Lecanidae (Monogononta). In: Dumont HJF, Nogrady T (eds), Guides to the Identification of the Microinvertebrates
of the Continental Waters of the World 6, SPB Academic Publishing, The Hague, 142-167.

Segers, H. (2008). Global diversity of Rotifers (Rotifera) in freshwater. Hydrobiologia, 595: 49-59.
Sladeck, V. (1983). Rotifers as indicators of water quality. Hydrobiologia, 100: 169-201.
Smirnov, N. N. (1974). Fauna of USSR. Crustacea, Chydoridae. English Transl. Israel Prog. Sci, 1(2): 238-629.

Smirnov, N. N., Kotov, A. A. & Coronel, J. (2006). Partial revision of the aduncus-like species of Pleuroxus Baird, 1843 (Chydoridae, Cladocera) from the
southern hemisphere with comments of subgeneric differentiation within the genus. Journal of Natural History, 40(27-28): 1617-1639.

The Pond Manifesto, (2008). European Conservation Network. Retrieved on October 24, 2021 from http://campus.hesge.ch/ epcn/ projects.asp.

Tugyan, C. & Bozkurt, A. (2019). A study on zooplankton fauna and some water quality parameters of Kozan Dam Lake (Adana, Turkey). Journal of Lim-
nology and Freshwater Fisheries Research, 5(3): 147-158.

Ustaoglu, M. R. (2004). A Check-list for zooplankton of Turkish inland waters. Ege Journal of Fisheries and Aquatic Sciences, 21(3-4): 191-199.
Ustaoglu, M. R., Balik, S. & Ozdemir Mis, D. (2004). The rotifer fauna of Lake Sazligdl (Menemen, izmir). Turkish Journal of Zoology, 28: 267-272.

Ustaoglu, M. R., Altindag, A., Kaya, M., Akbulut, N., Bozkurt, A., Ozdemir Mis, D., Atasagun, S., Erdogan, S., Bekleyen, A., Saler, S. & Okgerman, H. C.
(2012). A checklist of Turkish rotifers. Turkish Journal of Zoology, 36(5): 607-622.

Ustaoglu, M. R. (2015). An updated zooplankton biodiversity of Turkish inland Waters. Journal of Limnology and Freshwater Fisheries Research, 1(3):
151-159.

Velasco, J. L. (1990). Lista faunistica y bibliogra'fica de 10s Rotljeros (Rotatoria) de la Peninsula Ibe'rica e Islas Baleares y Canarias. Listas de la flora y
fauna de las aguas continentales de la peninsula ibCrica. AEL, Public., 8: 195.

Virro, T., Haberman, J., Haldna, M. & Blank, K. (2009). Diversity and structure of the winter rotifer assemblage in a shallow eutrophic northern temperate
Lake Vortsjarv. Aquatic Ecology, 43: 755-764.

Voigt, M. & Koste, W. (1978). Rotatoria. Uberardnung Monogonanta. I. Textband, 650 pp., II. Tafelband, 234 pp., Gebriiderssantrager, Berlin.

Williams, P., Whitfield, M., Biggs, J., Bray, S., Fox, G., Nicolet, P. & Sear, D. (2004). Comparative biodiversity of rivers, stream, ditches and ponds in an
agricultural landscape in Southern England. Biological Conservation, 115: 329-341.

Wolfram, G., Donabaum, K., Schagerl, M. & Kowarc, V. A. (1999). The zoobenthic community of shallow salt pans in Austria-preliminary results on pheno-
logy and the impact of salinity on benthic invertebrates. Hydrobiologia, 408-409; 193-202.

-99 -



Mar Life Sci (2021) 3(2): 100-104

DOI:10.51756/marlife.1026198

Marine and Life Sciences

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

Research

A rticle

E-ISSN: 2687-5802

The effect of different salinity levels on larval growth and survival of
Farfantepenaeus aztecus (lves, 1891) (Decapoda: Penaeidae)

*Corresponding author: mevlut.aktas@iste.edu.tr

Ahu Deniz Uludag', Mevliit Aktas?*

Received: 19.11.2021 Accepted: 10.12.2021

Affiliations

ABSTRACT

"Program of Aquaculture, Institute of
Graduate Studies, Iskenderun Technical
University, Iskenderun, Hatay, TURKEY

?Department  of  Aquaculture,  Faculty
of Marine Science and Technologies,
Iskenderun Technical University,
Iskenderun, Hatay, TURKEY

Keywords
Farfantepenaeus aztecus
Salinity

Larvae

This study was designed to determine the effects of five different salinity levels
(25, 30, 35, 40 and 45 ppt) on the survival rate of Farfantepenaeus aztecus
larvae from Nauplius5 to post-larvae1 (N5-PL1). For this purpose, 50 larvae
that reached the N5 stage were stocked in 2-L round bottom glass flasks in five
replications and were grown up to the PL1 stage at 27.6+0.4°C. At the end of the
study, as the highest survival (44.00+23.15) in protozoal stages were obtained
at 35 ppt salinity levels, the lowest survival 14.00+4.89) were found at 25 ppt
salinity levels (P<0.05). The highest survival rates from the M1 stage to the
PL1 stage was obtained at 35 ppt (24.40+19.51), 30 ppt (23.20+18.14) and 40
ppt, respectively. The survival rates at 25 and 45 ppt salinity levels were found
statistically different from those of 30, 35, and 40 ppt (P<0.05). The results of
this study show for the first time that the optimum salinity level is the range
of 30-40 ppt for larval culture obtained from the North-eastern Mediterranean

Micro-algae
Culture

Introduction

The effects of environmental conditions on the
survival and growth of penaeid shrimps are widely
known during the culture cycle by the aquaculturist.
Water temperature, salinity, turbidity and oxygen
content are the most critical parameters in the
hatchery phase. While the dissolved oxygen
and turbidity usually vary depending on the
presence of the biological community in the tanks,
temperature and salinity provide an opportunity
to perform simple experiments to isolate the
influence of the environmental parameter.
Although the effect of salinity on survival has
a more negligible impact when compared to
temperature (Parado-Estepa, 1998), its effects
on growth is unclear. The osmoregulation and ion
balance, which support the survival rate and thus
growth, increase the energy need. In the natural
environment, most adult penaeid shrimp spawn in

T —

population of brown shrimp that is the West Atlantic natural origin.

oceanic waters; egg incubation and larval stages
are completed in this environment. On the other
hand, most penaeid shrimps spend most of their
lives in estuarine waters and may be euryhaline.
It is accepted that penaeid shrimps are not
equipped with the capabilities of withstanding
major environmental changes during their larval
development. In summary, it is necessary to
understand the effect of salinity on survival and
growth during larval stages.

Although numerous studies have been carried
out to determine the optimum salinity in larval
stages of different species of penaeid shrimp,
the results are quite conflict (Venkataramaiah et
al.,1972; Gopalakrishnan, 1976; Preston, 1985;
Chu and So, 1987; Charmantier et al., 1988;
Staples and Heales, 1991; Kumlu and Jones,

Uludag, A. D. & Aktas, M. (2021). The effect of different salinity levels on larval growth and survival of Farfantepenaeus aztecus

(Ives, 1891) (Decapoda: Penaeidae). Marine and Life Sciences, 3(2): 100-104.
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1995; Kumlu, 1998; Kumlu et al., 1999; Kumlu et
al., 2000; Xinhong, et al., 2005). As a result, it has
been reported that extreme salinities increase the
mortality rate for penaeid shrimp if adaptation is
not applied (Lester and Pante, 1992). In addition,
it is known that response to the salinity is species-
specific and both salinity and temperature may
interact to influence survival and growth (Staples
and Heales, 1991; O’Brien, 1994).

The brown shrimp Farfantepenaeus aztecus
(Ives, 1891 is commonly distributed throughout
the northwestern Atlantic Ocean (Perez Farfante,
1969). The shrimp which is a species of Atlantic
origin, was first reported from the Mediterranean
in 2010 (Deval et al., 2010). Then, there are
reports of its existence from different regions of
the Mediterranean (Gékoglu and Ozvarol, 2013;
Kapiris et al., 2014; Minos et al., 2015). The anglers
commercially caught the species throughout the
Eastern Mediterranean. However, it is reported
that the species is important for aquaculture
and recreational fishing (Castaneda et al., 2012).
Most studies in the literature concentrated on
salinity tolerance in postlarval and juvenile stages
of F. aztecus (Zein Eldin and Griffith, 1965;
Venkataramiah et al., 1974; Saoud and Dauvis,
2003). On the other hand, studies on the period
from spawning to the postlarval period are very
few, and there is no information about the salinity
tolerance in culture conditions. In order to produce
high quality post larvae and to define adequate
conditions for optimal post-larval production of F.
aztecus in controlled conditions, it is necessary to
know the salinity tolerance in the larval stages and
to reveal the optimal salinity.

The aim of this study is to contribute to the
development of larval culture protocols for brown
shrimp breeding. In this context, this study was
designed for the first time to determine the optimum
salinity level at which the highest survival rate can
be achieved for the brown shrimp population in
the North-eastern Mediterranean Sea.

Material and Methods

This study was conducted at the Marine Fish and
Crustacean Research Station of Faculty of Marine
Sciences and Technology, Iskenderun Technical
University in Iskenderun, Hatay, Turkey. Brown
shrimp, Farfantepenaeus aztecus nauplius was
obtained from a female caught in the 4" gonad
stage from the Iskenderun Bay in the North-
eastern Mediterranean Sea. The female brown
shrimp were spawned in an 80-liter (polyethene
material, radius: 50, height: 60 cm cylindric) black
tank. The water used in the tank was filtered (1 pm)

and UV irradiated. The spawning tank supplied
oxygen with moderate aeration. Hatching of eggs
took place here, and nauplii were left in this tank
until the Nauplius 5 (N5) stage, and then all the
larvae were harvested with plankton net (200 pym)
utilizing their phototaxis. Larvae that reached the
N5 stage were transferred to the test environments
after the 2 hours of acclimatisation. In the process
the water salinity were changed at 2 g L-' every 15
minutes (Preston, 1985; Kumlu, 1997). Freshwater
(reversed osmose), seawater mixtures and
artificial sea (Caledonia Reef Salt, ReeFlowers,
Istanbul) were used to reach 40 and 45 ppt levels.
A salinometer YSI 30 (Yellow Springs Instrument
Company, Inc. Yellow Springs, Ohio) measured
water temperature and salinity.

To determine the effects of five different salinity
levels (25, 30, 35, 40, 45 ppt) on survival and
development from the N5 stage to the PL1 stage,
the browns shrimp larvae were stocked in 2-L
round-bottom glass flasks in five replicates at a
density of 25 nauplii L. Then, to keep the water
temperature constant at 27.6+0.4°C, the glass
flasks were placed in a thermostatically controlled
water bath.

The micro-algae mixture consisting of Tetraselmis
chuii (30 cells pL-1), Phaeodactylum tricornitum
(25 cells yL-1), Chaetoceros calcitrans (50 cells pL-
1) and Isochrysis galbana (25 cells yL-1) was given
to the larvae throughout the experiment. Newly
hatched Artemia salina was given five nauplii
mL" from the Mysis1 (M1) to the PL stage. All of
the glass flasks were emptied and larvae were
counted with the help of a lightbox to determine
the survival rates at the end of the mysis and
protozoea stages. The following formula was used
for determining the survival rate for each stage

Survival rate (Protozoea): Total number of
protozoea / Total number of nauplii x 100

Survival rate (Mysis) Total number of mysis / Total
number of protozoea x 100

Survival rate (PL): Total number of PL / Total
number of mysis x 100

Statistics

The data were analysed using the Statistical
Package for the Social Sciences software (SPSS,
2012, Version 17.0, SPSS, Chicago, IL, USA).
The results were subjected to Levene’s test
to determine homogeneity of variance, and no
transformation was required. One-way ANOVA
used a post hoc Duncan’s multiple range test
to determine the mean survival rate differences
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among the treatments. Differences were
considered significant at the 95% confidence
level (P<0.05). All means were presented with +
standard deviation (SD).

Results

Nauplii reached the post-larval stage at all tested
salinity levels. However, different salinity levels had
significant effects on survival from the protozoeal
stage to the mysis stage and from the M stage to
the post-larval (PL) period (P<0.05) (Table 1). The
best survival rate between protozoea and mysis
periods was found at 35, 40 and 30 ppt salinity
levels, respectively. The larvae reared at 25, and
45 ppt salinity levels had the lowest larval survivals
from PZ1 to M1 (Figure1). Considering the survival
rates from the M1 stage to the PL1 period, the
best survival rate was found at 35 ppt (24.40%),
30 ppt (23.20%), and 40 ppt (16.80%) salinity
levels. The survival rate of the larvae reared from
the M1 stage to the PZ1 stage at the lowest (25
ppt), and highest (45 ppt) salinity levels were 9 and
6% (Figure 2).

Table 1. Survival percentages (mean=SD) of brown shrimp
larvae (from N5 to PL stage) reared at different salinity levels
at 27.6+0.4°C water temperature. N5/L-1: Total number of
nauplii per litre, SR: survival rate (%). *Different letters in
the row indicate that the difference is statistically essential
(P<0.05)

S‘(’;il;‘ti)‘y N5/L-1 SR (%)
E’Fgf{zhﬁ Mysis (M1-PL1)
o5 50 Lfé%%(f 9.20 + 4.60ab*
20 50 ‘?7-.23%; 23.20 + 18.14a
- 50 ‘;‘gg%ai 24.40 + 19.51a
40 50 ﬁ‘;%%; 16.80 + 6.72a
45 50 f’éjfgbi 6.00 =1.41b

The best survival rate between protozoea and
mysis periods was found at 35, 40 and 30 ppt
salinity levels, respectively. The larvae reared at
25 and 45 ppt salinity levels had the lowest larval
survivals from PZ1 to M1 (Figure1l).

Considering the survival rates from the M1 stage
to the PL1 period, the best survival rate was found
at 35 ppt (24.40 %), 30 ppt (23.20 %), and 40 ppt

(16.80 %) salinity levels. The survival rate of the
larvae reared from the M1 stage to the PZ1 stage
at the lowest (25 ppt) and highest (45 ppt) salinity
levels was 9% and 6% (Figure?2).
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Figure 1. Survival rates of F. aztecus larvae from N5 to M1
stage (Protozoea stage) in different salinity levels
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Figure 2. Survival rates of F aztecus larvae from M1to
PL1stage in different salinity levels

Discussion

Itis known that shrimps belonging to the Penaeidae
family prefers different salinity levels in different
periods of their lives. For example, previous
studies have reported that optimum salinity levels
is 20-35 ppt for hatching brown shrimp eggs,
24.1-36 ppt for larval-postlarva production and
development, 10-20 ppt for juveniles, and 24-26
ppt for spawners. (Zein-Eldin and Renaud, 1986;
Pattillo et al., 1995; Pattillo et al., 1997; O'Connell
et al., 2016).

In our current study, 30, 35, and 40 ppt salinity
levels were the best survival rate for protozoeal
and mysis stages. The survival rate at these levels
did not differ between the groups. These salinity
values are slightly higher than those reported in
the literature for F. aztecus. This situation might
be explained by adapting the broodstock shrimp
stocks in the North-eastern Mediterranean salinity
(38-39 ppt). Similarly, Kumlu (1998) reported a
difference in larval salinity tolerance between
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Indian and the Red Sea strains of Penaeus indicus.
In addition, it is stated in the literature that the
salinity tolerance and survival rates of penaeid
shrimps in the larval and post-larval periods are
closely related to the environmental parameter
such as salinity and temperature of the water in
the spawning area of the broodstock (Preston,
1985; Lester and Pante, 1992).

The low survival rate in larval stages and the number
of post-larvae obtained in our current study can
be attributed to the quality of eggs obtained from
a single spawning. Racotta et al. (2003) reported
that naupliar quality depends principally on the
physiological condition of broodstock but also on

of brown shrimp for the first time. It is thought
that presenting this information for the benefit
of stakeholders will contribute to both scientific
studies and the practice of breeders.

Acknowledgements

We thank Dr. Selin Sayin (Iskenderun Technical
University, TURKEY) for phytoplankton production
and supply. This study (MSc thesis) was carried
out under the supervision of Dr. Mevliit Aktas, who
is a team member of the TUBITAK 1001 project
(1210713), within the scope of the preliminary
studies realised to carry out biofloc applications
for Farfantepenaeus aztecus culture.

environmental conditions prevailing in spawning
incubation tanks. Broodstock condition or
maternal effects can also affect larval quality. The
biochemical composition of the egg and nauplii
also impacts the survival rate in reaching the post-
larval stage (Hernandez-Herrare et al., 2001).

COMPLIANCE WITH ETHICAL STANDARDS

Authors’ Contributions

Authors contributed equally to this paper.

Conclusion )
Conflict of Interest

The present study was carried out to develop the
larval culture protocol in salinity respect for the
brown shrimp (Atlantic originate) in controlled
conditions. The research results show that the
optimum salinity levels at which the highest
survival rate obtained from 30 to 40 ppt for the
for the North-eastern Mediterranean population

The authors declare that there is no conflict of interest.

Ethical Approval

For this type of study, formal consent is not required.

References

Castaneda, R. P., Sanchez-Martinez, J. G. & Guzman, G. A. (2012). Growth and survival of Brown shrimp (Farfantepenaeus aztecus) in a closed recirculation
seawater system at different salinities. The Thai Journal of Veterinary Medicine, 42(1): 95-99.

Charmantier, G., Charmantier-Daures, M., Bouaricha, N., Thuet, P, Aiken, D. E. & Trilles, J. P. (1988). Ontogeny of osmoregulation and salinity tolerence in
two decapod crustaceans: Homarus americanus and Peneaus japonicus. The Biological Bulletin, 175(1): 102-110.

Chu, K. H. & So, B. S. H. (1987). Changes in salinity tolerance during larval development of the shrimp Metapenaeus ensis (DE HAAN). Asian Marine
Biology, 4: 41-48.

Deval, M. C., Kaya, Y. Gliven, 0., Gokoglu, M. & Froglia, C. (2010). An unexpected find of the western Atlantic shrimp, Farfantepenaeus aztecus (\ves, 1891)
(Decapoda, Penaeidae) in Antalya Bay, eastern Mediterranean Sea. Crustaceana, 83: 1531-1537.

Gopalakrishnan, K. 1976. Larval rearing of red shrimp Penaeus marginatus (crustacea). Aquaculture, 9: 145-154,

GOkaglu, M. & Ozvarol, Y. (2013). New Mediterranean marine biodiversity records: Biogeographic expansion of Farfantepenaeus aztecus (lves, 1891)
(Decapoda: Penaeidae) in the Eastern Mediterranean Sea. Mediterranean Marine Science, 14: 475-476.

Herna'ndez-Herrera, R., Perez-Rostro, C. I., Arcos, F., Rami'rez, J. L., Ibarra, A. M., Palacios, E. & Racotta, I. S. (2001). Predictive criteria of shrimp larval
quality: an experimental approach. In: Hendry, C.I., Van Stappen, G., Wille, M., Sorgeloos, P. (Eds.), Larvi 2001 Fish and Crustacean Larvicul-
ture Symposium, Ghent, Belgium, pp. 242 — 245.

Kapiris, K., Apostolidis, C., Baldacconi, R., Basusta, N., Bilecenoglu, M., Bitar, G., Bobori, D.C., Boyaci. Y.0., Dimitriadis, C., Djurovi¢, M., Dulcic, J., Durucan,
F., Gerovasileiou, V., Gokoglu, M., Koutsoubas, D., Lefkaditou, E., Lipej, L., Markovi¢, 0., Mavri¢, B., Ozvarol, Y., Pesic, V., Petriki, O., Siapatis,
A., Sini, M., Tibullo, D. &Tiralongo, F. (2014). New Mediterranean marine biodiversity records. Mediterranean Marine Science, 15: 198-212.

Kumlu, M. & Jones, D.A. (1995). Salinity tolerance of hatchery-reared postlarvae of Penaeus indicus H. Milne Edjwards originating from India. Aquacuiture,
130: 287-296.

Kumlu, M. (1998). The effect of salinity on larval growth and survival of Penaeus indicus (Decapoda: Penaeidae). Turkish Journal of Zoology, 22: 163-167.

Kumlu, M., Eroldogan, O. T. & Aktas, M. (1999). The effect of salinity on larval growth, survival and development of Penaeus semisulcatus (Decapoda:
Penaeidae). Israeli Journal of Aquaculture-Bamidgeh, 51( 3): 114-121.

Kumlu, M., Eroldogan, 0. T. & Aktas, M. (2000). Effects of temperature and salinity on larval growth, survival and development of Penaeus semisulcatus,
Aquaculture,188: 167-173.

- 103 -



Mar Life Sci (2021) 3(2): 100-104 Uludag & Aktas

Lester L. J. & Pante M. J. R. (1992). Penaeid temperature and salinity responses. In: Marine Shrimp Culture: Principles and Practices (Ed. by A.W. Fast &
L.J. Lester), pp. 515— 533. Elsevier Science Publishers, Amsterdam.

Minos, G., Kokokiris, L., Imsiridou, A., Karachle, P. & Kapiris, K. (2015). Notes on the distribution and biology of northern brown shrimp Farfantepenaeus
aztecus (\ves, 1891) in the Eastern Mediterranean. Turkish Journal of Zoology, 39: 1-7.

O’Brien, C. J. (1994). The effects of temperature and salinity on growth and survival of juvenile tiger prawn Penaeus esculentus. Journal of Experimental
Marine Biology and Ecology, 183(1): 133-145.

Parado-Estepa, F. D. (1998). Survival of Penaeus monodon postlarvae and juveniles at different salinity and temperature levels. The Israeli Journal of
Aquaculture-Bamidgeh, 50(4): 174-183.

Staples, D. J. & Heales, D. S. (1991). Temperature and salinity optima for growth and survival of juvenile banana prawn Penaeus merguiensis. Journal of
Experimental Marine Biology and Ecology, 154: 251-274.

Pérez Farfante, |. (1969). Western Atlantic shrimps of the genus Penaeus. Fishery Bulletin, 67: 461-591.

Venkataramaiah, A., Lakshmi, G. J. & Gunter, G. (1972). The effects of salinity, temperature and feeding levels on the food conversion, growth and survival
rates of the shrimp Penaeus aztecus. Marine Technology Society Food-Drugs from the Sea Proceedings, 29-42.

Preston, N. (1985). The effects of temperature and salinity on survival and growth of larval Penaeus plebejus, Metapenaeus macleayi and M. bennettae.
21 Australian Natl. Prawn Seminar, 31-40.

Racotta, I. S., Palacios, E. & Ibarra. A. M. (2003). Shrimp larval quality in relation to broodstock condition. Aquaculture, 227(1-4): 107-130.

Soud, P. & Davis, D. A. (2003). Salinity tolerance of Brown shrimp Farfantepenaeus aztecus as it relates to post larval growth and juvenile survival, distri-
bution and growth in estuaries. Estuaries, 26(4): 970-974.

Xinhong, S., Changchun, S., Zhangwu, Y. & Yayou, Z. (2005). Effect of low salinity on the survival of postlarvae of the blue shrimp, at different stages. The
Israeli Journal of Aquaculture-Bamidgeh, 57(4): 271-277.

Zein- Eldin, Z. P. & Griffith, G. V. (1965). The effect of temperature upon the growth of laboratory-held postlarval Penaeus aztecus. Biological Bulletin,
131(1): 186-196.

- 104 -



Mar Life Sci (2021) 3(2): 105-114 DOI:10.51756/marlife.1027858

Research

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

Case-based HFACS analysis of Ro-Ro ship accidents

Esref Can Demirci'*, Secil Glilmez?

*Corresponding author: esref.demirci@iste.edu.tr Received: 24.11.2021 Accepted: 18.12.2021
Affiliations ABSTRACT
"Iskenderun Technical University, Maritime The aim of this study is to determine the types of marine accidents caused by
Vocational School, Institute of Graduate _ i
Siudies, Iskenderun, Hatay, TURKEY human error orT Ro-Ro Cargp shlps and to analyze the usefulpess of .th.e Human
?lskenderun Technical University, Barbaros Factors Analysis and Classification System (HFACS) method in classifying these
Hayrettin Naval Architecture and Maritime accidents. In this context, 30 different Ro-Ro ship accident were examined
Faculty, Iskenderun, Hatay, TURKEY and the human factors causing the accident were determined. The causes

of these accidents were evaluated with a focus group study which was held

Keywords _ with 6 experts and coded according to levels and criteria of HFACS. With this
Maritime transportation classification, human error rates that cause accidents were determined.
Ro-Ro ships

Ship accidents
Accident reports
HFACS

Ro-Ro gemi kazalarinin vaka bazhh HFACS analizi

OZET

Bu calismanin amaci, Ro-Ro ylk gemilerinde insan hatalarinin sebep oldugu
deniz kaza tirlerinin tespiti ve bu kazalarin siniflandirimasinda insan Faktorleri
Analiz ve Siniflandirma Sistemi (Human Factors Analysis and Classification
System-HFACS) yonteminin kullanishh@inin analiz edilmesidir. Bu kapsamda
30 farkh Ro-Ro gemi kazasl incelenmis, kazaya sebebiyet veren insan faktorleri
tespit edilmistir. Kaza sebepleri, 6 uzman ile birlikte gerceklestirilen odak grup
calismasi ile degerlendirilerek HFACS dlizey ve kriterlerine gére kodlanmistir.
Yapilan bu siniflanma ile birlikte kazalara sebebiyet veren insan hatalarina ait
hata oranlari tespit edilmistir.

Anahtar Kelimeler
Denizyolu tasimaciligi
Ro-Ro gemileri

Gemi kazalar

Kaza raporlari
HFACS

Giris gemi is kazalaridir. Deniz kazalan ayni zamanda

. . . az ciddi kazalar, ciddi kazalar ve ¢ok ciddi kazalar
Denizyolu tasimaciligi sirasinda gemi kazalari olarak da kendi iginde siniflandinimaktadir (IMO,
sanilanin aksine oldukga sik yasanmakta olup, 2000; MSC-MEPC, 2000). Deniz kazalari gemi
kazalarn sonuclan maddi, manevi ve gevresel tUrlerine gore de farkliik gostermektedir. Bunun
agidan biyuk olumsuzluklara yolagmaktadir. Deniz nedeni farkli gemi tiirlerinin sahip olduklan farkli

kazasi denilince akla sadece iki geminin catismasi dzellikler sebebiyle kazalara sebebiyet verecek
gelse de aslinda birbirinden farkl bircok kaza turi nedenlerin degiskenlik gésterebilmesidir (Chen
bulunmaktadir. Bunlardan bazilari, karaya oturma, ve ark., 2019). éeminin yasi, yapisal dzellikleri

yangin, batma/su alma, gemi ekipman hasari ve kalitesi gibi durumlar kaza sikhigini etkilemekle

T —

Demirci, E. C. & Gillmez, S. (2021). Case-based HFACS analysis of Ro-Ro ship accidents. Marine and Life Sciences, 3(2): 1054
114. (In Turkish}
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birlikte, yapilan calismalar gemi turi olarak yolcu
gemileri arasinda kurvaziyer gemilerinde kaza
sikh@inin, Ro-Ro yolcu gemilerinde ise 6limli kaza
oranlarinin yiksek oldugunu géstermektedir (Wei
ve ark., 2015; Eliopoulou ve ark., 2016). Ornegin;
yolcu gemisi kazalarinin sonugclarinin diger gemi
kazalarina goére daha yikici olmasi nedeniyle
ayrica degerlendiriimis ve kaza nedenleri ortaya
koyulurken bu gemi tlrline 6zel durumlar géz
onune alinarak calismalar yapilmistir (Yildiz, 2016).
Benzer bir 6rnek ise tehlikeli madde tasiyan tanker
gemilerinde meydana gelen yangin ve patlama
kazalan icin s6z konusudur (Ugurlu, 2016). Bu
nedenle deniz kazalar incelenirken gemi tirleri
ve Ozellikleri de dikkate alinmalidir. Deniz kazalar
her yil raporlanarak, gemi tipine goére dagilimlari
verilmektedir (JTSB, 2020; TSB, 2020).

Gemide emniyetin saglanmasi igin Uluslararasi
Denizcilik ~ Orgiti (International Maritime
Organization-IMO) tarafindan bir dizi kural ve
sdzlesme olusturulmustur. Bunlardan en énemlisi,
Denizde Can Emniyeti Uluslararasi Sozlesmesi
(International Convention for the Safety of Life
at Sea-SOLAS) konvansiyonudur. SOLAS’In
kapsami gemilerin insasi, ekipmani ve yodnetimi
ile ilgili minimum standartlan belirlemektir. Bir
digeri, denizlerin gemiler tarafindan kirletiimesini
Onleyerek cevresel risklerin azaltiimasini
hedefleyen s6zlesme Denizlerin Gemiler Tarafindan
Kirletiimesinin ~ Onlenmesine  Ait  Uluslararasi
Soézlesme (The Convention on the Prevention of
Maritime Pollution-MARPOL)’dir. Bunun yaninda,
ticari gemilerde emniyetle ilgili tUm kurallara
rehberlik eden Uluslararasi Emniyet Yo&netimi
(International Safety Management-ISM) kodu
IMO tarafindan zorunlu tutulmaktadir. Denizde
Catismayi Onleme Tizigu ise (The International
Regulations for Preventing Collisions at Sea-
COLREG) deniz trafiginin diizenlenmesi ve deniz
trafiginde uyulmasi gereken kurallarla ilgilidir.
Tim bu kurallara uyulmasi deniz kazalarinin
onlenmesinde  6ncelikli  6nem tasimaktadir.
Gemide yapilan her bir operasyon igin uyulmasi
gerekli kurallar bellidir ve uyulmadigi strecte kaza
meydana gelmemesi tamamen sanstir (Akyiz,
2015).

Deniz kazalarini konu alan c¢alismalar farkh gemi
turlerinde gerceklesen gemi kazalarini cgesitli
perspektiflerden incelemislerdir. Navas de Maya
ve Kurt (2020) ise genel kargo gemilerinde deniz
kazalarina sebep olan insan iliskili sebepleri bulanik
bilissel haritalandirma ydéntemi ile incelemistir.
Arslan ve ark. (2018) tanker gemilerinde ylikleme
bosaltma operasyonlarinda meydana gelen
kazalari analiz etmislerdir. Sarnalioglu ve ark. (2020)

yolcu gemilerinde makine dairesi yanginlarini
HFACS-PV yaklasimiile ele almistir. Benzer sekilde
Kaptan ve ark. (2021) tanker gemilerinde teknoloji
kullaniminda karsilasilan uygunsuzluklarin deniz
kazalarina etkisini HFACS-PV perspektifinde
arastirmistir. Wei ve ark. (2015) ise Ro-Ro tipi
yolcu gemilerde meydana gelen kazalarda insan
faktérinid HFACS-EI yaklasimiyla incelemistir.
Mevcut calismalar dikkate alindiginda Ro-Ro
tipi yik gemilerinde meydana gelen kazalarda
insan faktorindn incelendigi calismalarin gorece
sinirll oldugu gb&zlemlenmistir. Ayrica literatlr
bulgulari dogrultusunda HFACS perspektifinin
bu gemi tlrlerinde meydana gelen insan
faktdérinin bulundugu kazalari siniflandirmada
yeterli olup olmadigina yoénelik bir ¢calisma da
tespit edilmemistir. YUk tdrindeki farkliliklarin
kaza sebeplerini farkllastirmadaki etkisi dikkate
alindiginda bu c¢alisma kapsaminda asagida
belirtilen arastirma sorular belirlenmistir:

1. Ro-Ro tipi yiUk tasiyan gemilerde insan
hatalarindan kaynakli kaza tlrleri nelerdir ve kaza
sebepleri nasil bir dagilima sahiptir?

2. HFACS yéntemi Ro-Ro tipi yuUk tasiyan
gemilerde insan hatalarinin sebep oldugu kazalar
siniflandirmada kullaniilmaya uygun bir yéntem
midir? Ro-Ro tipi yik gemilerinde farkli HFACS
kategorileri olusturulmasina ihtiyag var midir?

Bu sebeple bu calismada Ro-Ro yik gemilerinde
insan hatalarinin sebep oldugu kaza tlrlerinin
tespiti ve bu kazalarn siniflandirimasinda HFACS
yénteminin kullanishhdinin tespiti amaclanmistir.
Bu kapsamda Ro-Ro yUk gemilerinde meydana
gelen kazalarin tutuldugu raporlar incelenmis,
6zetlenmis ve kazaya sebep insan faktérinin
bulundugu sebepler tespit edilmistir. Bu sebepler
odak grup gérismesi ile daha vyalinlastirlarak,
HFACS kategorileri ile uygun bir sekilde
kodlanmistir.

Calismanin yapisi su sekildedir. 2. bélimde HFACS
ve gemi Kkazalarn kapsaminda gerceklestirilen
calismalar incelenmis, 3. bdélimde c¢alismanin
materyal ve yoéntemi anlatiimis, 4. bdélimde
bulgular ve tartismaya yer verilmis, 5. bélimde ise
sonuglar ézetlenmistir.

HFACS ve Gemi Kazalari

Gemi kazalan literatirde oldukg¢a genis bir yer
bulan bir konudur. Bu durumun sebepleri arasinda
deniz tasimaciliginin ulastirma modlari arasinda ve
uluslararasi ticarette oldukca fazla kullaniimasi ve
deniz ticaretinde verimlilik ve etkililik konularinin
denizde emniyet ile dogrudan iliskili olmasi olarak
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degerlendirilebilir (Ugurlu ve ark., 2020). HFACS
yontemi ise deniz kazalarinin analiz edilmesinde
oldukga tercih edilen bir yéntem olarak literattrde
siklikla ele alinmistir. Genel olarak HFACS yéntemi,
kaza incelemelerinde insan hatalarini siniflandiran
ve boylelikle istatistiksel olarak insan hatasi
kaynakli kaza sebeplerini ortaya koymaya yarayan
bir ydntemdir (Wiegmann ve Shappell, 2003).

Halihazirda kaza siniflamasi icin kullanilan HFACS
yontemini deniz kazalarina konu olan gemi
tarinin analizine uygun bir sekilde gelistiren
calismalar bulunmaktadir. Ornegdin, Mazaheri ve
ark. (2015) gemi kazalarinin analiz edilebilmesinde
kaza raporlarinin kullanilabilirligini analiz etmis,
mevcut HFACS kategorilerine “emniyet faktorleri”
ekleyerek HFACS icin yeni bir versiyon dnermistir.
UQurlu ve ark. (2018) yolcu gemilerinde meydana
gelen kazalari HFACS yontemi ile analiz etmis ve
yolcu gemilerinde uygulamak Uzere HFACS-PV
yaklasimini énermislerdir. Wei ve ark. (2015) ise
HFACS yontemini bilissel haritalama teknigi ile
iliskilendirmistir. Bununla birlikte deniz kazalarinin
analizinde hibrit yaklasimlari kullanan calismalar
da bulunmaktadir. Ornegin, Qiao ve ark. (2020)
HFACS ve isletme silre¢ yonetimi yaklasimlarini
birbirleri ile entegre ederek MAMAC (Multi
Dimensional Analysis of Accident Causes) olarak
Onerdigi bir ydntem ile analiz etmistir. Akyuz ve
Celik (2014) ise HFACS ve bilissel haritalandirma
yontemlerini entegre ederek yolcu gemilerinde
meydana gelen kazalari operasyonel kosullari
dikkate alarak incelemislerdir. Sarialioglu ve ark.
(2020) HFACS ve bulanik hata agaci analizini
kullanarak patlama-yangin kazalarinin genellikle
20 yasin Uzerinde olan gemilerde meydana geldigi
mekanik arizalarin kaza olusumuna sebebiyet
verdigini tespit etmislerdir. Hasanspahi¢ ve
ark. (2021) HFACS araciligiyla gemi kazalarini
incelemis, bu kazalarin olusmasina sebep olan
faktorleri ve kazaya sebebiyet en fazla sebep olan
etmenleri ¢oklu lineer regresyon ile analiz etmistir.
Kaptan ve ark. (2021) kopridstla elektronik seyir
cihazlarinin kullanimiyla iligkili insan faktérine
bagl hatalarin karaya oturma ve ¢atisma kazalarina
etkisi arastirmistir. incelen gemi kazalari HFACS
yontemi ile incelenerek, Bayes aglari yontemi ile
kaza sebepleri arasinda nedensellik iliskisi tespit
edilmistir.

Materyal ve Yontem

Bu calismada, Ro-Ro tipi gemilerde gergeklesen
kazalar HFACS yontemi ile incelenmistir.
Arastirmanin  metodolojik stireci Sekil 1'de
gosterilmektedir.

Kk P RS Odak Grup Gorigmesi ve

Edilmesi Kaza Sebeplerinin
Yalinlagtinlmasi

Ro-Ro Gemilerinde
Meydana Gelen Kazalarda
insan Hatalannin Tespit
Edilmesi

Kazalarnn HFACS
Kategorilerine Kodlanmasi

Sekil 1. Arastirma siireci diyagrami
Ro-Ro Gemi Kaza Analizi

Kaza raporlari Kiresel Butunlesik Denizcilik Bilgi
Sistemi (Global Integrated Shipping Information
System-GSIS)’nin web kayitlarindan alinmistir
(IMO, 2020; GSIS, 2020). 30 tane kazaya ait
rapor 1500 sayfadan olusmaktadir. Her bir
rapor detaylica analiz edilmis, kaza raporlar
O6zetlenerek meydana gelen kazalarda insan
faktorleri yargisal olarak tespit edilmistir. Ro-Ro
gemilerinde meydana gelen kazalardaki insan
faktorleri Tablo 1’de gosterilmistir. Tablo 1'de
belirtilen kaza sebeplerinin HFACS kategorilerinde
siniflandirilabilmesi ve mevcut HFACS dlzey
ve kategorilerinin belirtilen kaza sebeplerine
uygunlugunun tartisilabilmesi icin odak grup
calismasi gerceklestiriimesi gerekmektedir.

Odak Grup Gorismesi ve Kazalarin HFACS
Yontemi ile Siniflandiriimasi

Analiz sonucu elde edilen Ro-Ro gemilerinde
kazaya sebebiyet veren insan faktorleri,
sektor temsilcileri ile odak grup gdrlismesi
gerceklestirilerek  yalinlastinimis  ve HFACS
kategorilerinde kodlanmistir. Odak grup oturumu
6 saat sUrmUstlr. Calismaya Kkatilan sektor
temsilcilerine ait profil Tablo 2’de gdsterilmistir.

Deniz kazalarinin incelenmesinde birgcok yéntem
kullaniimaktadir. Bunlar temel olarak ardisik
yontemler, sistematik ydntemler ve epidemiyolojik
yéntemler olarak 3’e ayrnimaktadir (Hollnagel,
2002; Hollnagel ve ark., 2006). Bu calismada
epidemiyolojik bir yéntem olan HFACS Y&ntemi
kullaniimistir. Epidemiyolojik y&ntemlere gbre,
kazalarin meydana gelmesi bir dizi olayin
sonucudur ve bu olaylar aslinda dikkatten
kacabilecek gizli hatalardan ortaya cikmaktadir.
Gizli hatalara yorgunluk, dalginlik gibi etkenler
ornek verilebilir. Gizli hatalar silsilesi sonucunda
aktif hatalar meydana gelir. Bunlar ise emniyetsiz
eylemler ve bunlar hazirlayan alt nedenlerdir
(Taylor ve ark., 2004; Yildinm, 2016).

HFACS yonteminin esasinda ilk kullanildigi alan
havacilik sektéridir. Hava ulasiminda yasanan
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Tablo 1. Elde edilen raporlarda belirlenen insan faktoriiniin

sebep oldugu kaza sebepleri

Sira Kaza Sebebi

1 Hava muhalefeti sebebiyle goriisiin kisitlanmasi

2 Kopridsti Kaynak Yonetimine uygun olmayan davranis

3 Vardiya zabitinin kdprliisti seyir cihazlanini etkili
kullanamamasi

4 Denizde Gatismayi Onleme Tiiziigi’ ne uygun olmayan
davranis

5 Algilama hatasi sebebiyle durumun farkina varama-
mak

6 Gemi Adamlarinin Egitim, Belgelendirme ve Vardiya
Tutma Standartlari (Standards of Training Certifica-
tion and Watchkeeping-STCW)’na uygun bir sekilde
kopristil vardiya diizenlemesi yapiimamasi

7 Gemiler aras! iletisimin yapilmamasi

8 Rota degisiminin gerekli sekilde yapiimamasi

9 Cift diimenli geminin sancak taraf diimeninin olmadigi
bilindigi halde seyir yapiimasi

10 ISM evraklarinin diizenli bir sekilde doldurulmamasi

11 Sirketin gemi denetimlerini belirlenen takvim siresin-
ce yapmamasi

12 Hava muhalefeti durumunda rémorkor alinmamasi

13 Manevra esnasinda gemi iginde dizgUin iletisimin
saflanamamasi

14 Kaptanin pilotaj sinirlari iginde gemi kumandasini
birinci zabite birakmasi

22 Dar kanal iginde emniyetli hizla seyir yapiimamasi

23 Manevra esnasinda romorkdrlerin etkin sekilde
Kullaniimamasi

24 Kaptan ile kilavuz kaptan arasinda bilgi degdisiminin
eksik yapilmasi

25 Kopriilstil e makine dairesi

26 Su almaya baslayan gemide suyun tahliye edilmeye
baslanmamasi

27 Calismayan koprdstl haberlesme cihazi

28 Kaptanin yerine birini atamadan kopridstiind terk
etmesi

29 Acil durumda gerekli alarmin verilmemesi

30 Gemi terk durumunda uygunsuz tarafin secilmesi

31 Catisma durumunda kaptana geg haber veriimesi

32 Eksik veya uygunsuz ekipman ile is yapiimasi

33 Vardiya miihendisinin makine dairesini terk etmesi

34 Gemi dizayninin eksik veya hatali olmasi

35 Rihtim baglama ekipmanlarinin eksik veya hatali
olmasl

36 Kilavuz Kaptan gerekli egitimleri tamamlamadan
goreve baslamis

37 Gemi stabilite kitabinin klas tarafindan onayli olma-
masl

38 Gemi planlarinin eksik veya hatali olmasi

39 Planli bakim tutum sisteminin eksik veya hatall olmasi

40 Degisken adim pervane (Controllable Pitch Propel-
ler-CPP)'nin bozuk olmasi

4 Gemi emniyet ekipmanlarinin yetersiz veya eksik

olmasi

Tablo 2. Katilimei profili

Mezuniyet  Sektordeki

Unvan Yil Tecriibe Yag
Uzakyol Kaptan 2003 18yl 43
/Akademisyen
Uzakyol Kaptan 2003 18yl 42
Uzakyol Kaptan 2007 14yl 38
Uzakyol Kaptan 2010 11yl 35
/Akademisyen
Uzakyol 1. Zabit 2011 10 yil 34
/Akademisyen
Uzakyol Vardiya Miihendisi 2011 10yl 33
/Akademisyen

ucak kazalarinin incelenmesi ve kaza nedenlerinin
tespit edilmesi amaciyla kategoriler olusturularak
ortaya cikarilmistir. Temel haliyle HFACS 4 satir
ve 4 kategoriden olusmaktadir. Bunlar “Kurumsal
Etkiler, Emniyetsiz Ydnetim, Emniyetsiz Eylemi
Hazirlayan Alt Nedenler ve Emniyetsiz Eylemler”
dir. (Yildinm, 2016; Dénmez ve Uslu, 2018). Deniz
kazalarina uyarlanmis HFACS versiyonunda ise bu
kategoriler arasinda (Sekil 2) dis faktorler; yasalar,
mevzuatlar, dizayn kusurlari, idarenin, liman
otoritelerinin hatalari ve diger alt kategorilerini
icerirken yasalar ve mevzuatlar denizcilikle
ilgili tim vyazili kurallarla ilgili kanunlar veya
yonetmeliklerdeki bosluklardan kaynakli unsurlari
ifade etmektedir (Wei ve ark., 2015; Chen, 2020).
Dizayn kusurlari, geminin dizayni ve ekipmani ile
ilgili probleme yol acgabilecek ve emniyeti tehdit
edebilecek eksikler, hatalan ifade etmektedir.
idarenin, liman otoritelerinin hatalari, liman ve
yetkili otoritelerin uyulmasi gereken kurallari yerine
getirmemesi ya da bu kurallara uyulmasinda ortaya
¢lkan hatalari ele alan unsurlar olarak nitelendirilir.
Diger hatalar ise kaza sebebi olabilecek diger dis
faktorler olup, yukarida aciklanan kategorilere
girmeyen unsurlardir. Bir diger kategori kurumsal
etkilerdir ve kaynak yoénetimi, kurumsal ortam ve
kurumsal slrec alt kategorilerini icermektedir.
Kaynak yéntemi, isletme kendi i¢ ydnetimi ile ilgili
olup, bunlar insan kaynaklari, bltge kaynaklari,
ekipman kaynaklari gibi tUm kaynaklarin yéntemini
ifade etmektedir. Kurumsal ortam, isletmenin
yonetim elemanlarini, vizyonu ve misyonunu, ortak
kiltirinG ifade etmektedir. Burada isletmenin
alt st iligkilerini, sirket i¢i iletisim Kkalitesini,
sorumluluklar, resmi yukumltlUklerini etkileyen
faktdrler dusindlebilir. Diger taraftan kurumsal
sireg, standartlara uyulmasi, prosedurlerin dogru
uygulanmasi ve bireysel performansin arttirilmasi
gibi unsurlari kapsar. Ayrica Emniyetli Yonetim
Sistemi  (SMS) kurallarina  uyulmamasindan
dogan hatalar da bu kategoride degerlendirilir.
Emniyetsiz yonetim, yetersiz yénetim, uygunsuz
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is planlamasi, bilinen problemi dizeltmeme ve
yonetimin ihlalleri alt kategorilerden olusmaktadir.
is plani yapilirken prosediir ve kurallara uyulmasi
6nem arz etmektedir (Chauvin ve ark., 2013).
Kural disi is plani ancak acil durumlarda g6z
ardi edilebilir. Bunun disinda kabul edilemez
bir hatadir. Ornegin, calisanlara ekstra vardiya
yaptirma ya da gérevi disinda baska is verme
gibi hatalar uygunsuz is planlamasi kapsaminda
degerlendiriimektedir. Bilinen problemi
dizeltmeme, geminin donanimi/ ekipmani ile ilgili
ariza durumlari ya da egitim, sertifika eksiklikleri
gibi durumlarin bilindigi halde Usti &rtlimesi
ve giderilmemesi konularini kapsamaktadir.
Ydénetimin ihlalleri ise uyulmasi gereken kurallarin,
yénetmeliklerin ya da talimatlarin yénetimin bilgisi
ve inisiyatifi dahilinde uyulmamasi durumudur.
Emniyetsiz eylemi hazirlayan alt nedenler ¢evresel
faktdrler, bireyin durumu ve personel faktérleridir.
Cevresel faktorler, fiziksel ve teknolojik cevre
olarak ikiye ayrilir. Bireyin durumu, olumsuz ruhsal
ve fiziksel durumlardan veya fiziksel ve zihinsel
sinirlamalardan  kaynaklanmaktadir.  Personel
faktorleri ise goéreve hazir olma, gemiler arasi/
gemi trafik sistemi (Vessel Traffic System-VTS)
iletisimi ve kaynak ydnetiminden olusmaktadir.
Fiziksel cevre, meteorolojik kosullar ve deniz
kosullarn gibi c¢evresel faktdrlerden ileri gelen
durumlari ifade eder. Teknolojik cevre, képri Usti
cihazlarinin durumu gibi tim teknolojik ekipmanin
dizgin calisip g¢alismamasi ya da yeterli gelip
gelmemesinden kaynaklanan etkenlerdir.
Olumsuz ruhsal durum odaklanma sorunu, dikkat
eksikligi, psikolojik sorunlar ya da yorgunluk gibi
etkilerden kaynakh performanstaki dUsiklik
sebebiyle ortaya cikan durumlardir. Olumsuz
fiziksel durum, herhangi bir fiziksel eksiklikten
kaynakl isin dlzgln yapilamamasi durumundan
dogacak sorunlar ifade ederken, fiziksel/zihinsel
sinirlamalar, fiziksel ya da zihinsel eksikliklerden
dolay! kisith beceriye sahip olunmasindan dogan
sorunlar olarak nitelendirilir. Géreve hazir olma,
kisinin sorumlulugunda olan isi emniyetli ve dogru
bir sekilde yerine getirebilme yetisinden yoksun
oldugu ve aldigi egitimin geregini yetiremedigi
durumdan dogan sorunlar olarak tanimlanmaktadir.
Ayrica  kisinin  kendinden  kaynakh  diger
(uykusuzluk, alkol/uyusturucu ya da ilag kullanimi
vb.) durumlarindan dogan basarisizlik durumlar
bu baslikta degerlendiriimektedir. Gemiler arasl/
VTS iletisimi, gemilerin birbirleriyle ya da VTS ile
olan iletisim hatalarindan kaynakl dogan durumlar
olarak tanimlanir. Kaynak ydnetimi kategorisinde
degerlendirilen sebepler tim kaynaklarin dogru
bir sekilde yonetilememesi durumundan ileri
gelen sorunlari kapsamaktadir. Bunlara kopri

Ustl kaynaklar (elektronik ekipmanlar, personel,
haritalar, sefer planlari, uygulanacak prosediirlere
ait dosyalar, evraklar vb.) ve makine dairesi
kaynaklari dahildir. Emniyetsiz eylemler kategorisi,
emniyetsiz yonetim ve ihlaller olarak alt kategorilere
ayrilmistir. Emniyetsiz yénetim karar, beceri ve
algilama hatalari olarak agiklanmaktadir. ihlaller
ise, rutin ve istisnai ihlallerdir (Yildiz, 2016; Ugurlu
ve ark., 2018). Diger taraftan karar hatalari, kritik
bir olay aninda ya da operasyonu direk etkileyecek
bir karar asamasinda verilen kararin yanlis olmasi
ve olumsuz sonucglar dogurmasi durumudur.
Genellikle bilgi eksikligi ve tecribesizlik kaynakli
olmasinin yaninda kriz ybnetimi yapamama ya
da stres gibi faktorlere de baghdir. En yaygin
yapilan hatalardir. Beceri hatalarn ise yapilan
ise yetememe, beceri olarak vyetersiz olma
durumundan cikan hatalardir. Algilama hatalar:
yetersiz algilama sonucu vyanlis anlasiimadan
kaynakll ortaya c¢ikan hatalardir. Bununla birlikte
rutin ihlaller standart ve kurallara uyulmamasindan
kaynakli ihlallerdir. isleyisi  kolaylastirmak
amaciyla bazi kurallarin atlanmasi durumudur.
Yénetim tarafindan bilinmektedir ve cogunlukla
g6z ardi edilebilir ihlalleri kapsamaktadir. Son
olarak istisnai ihlaller yazili olan kurallar haricinde
uyulmasi gereken kurallarin g6z ardi edilmesidir.
Bunlar gemi yénetimi tarafindan kabul edilmeyen
ihlallerdir (Yildirnm, 2016).

Bulgular ve Tartisma

Bu calismada Ro-Ro gemilerinde meydana gelmis
30farklikazayaaitraporlarincelenmistir. Elde edilen
kazaya sebep olan 41 adet insan fakt6rl, 6 uzman
kisinin bir araya geldigi bir odak grup gériismesinde
degerlendiriimis ve HFACS kategorilerine gore
kodlanmistir. Odak grup gérismesi yaklasik 5 saat
surmus, kaza sebeplerinin analizine baslamadan
6nce katiimcilara HFACS vyaklasimi, deniz
kazalarinin siniflandirimasindaki rolt anlatilimistir.
Katilimcilarin  yéntem konusunda yeterli bilgi
seviyesine sahip olduguna emin olunduktan sonra
tartismaya gecilmistir. Odak grup sonucunda 41
adet belirlenen insan hatalar 23 farkl ana sebep
olarak revize edilmistir. Bu sebepler Tablo 3’te
gosterilmistir.

Nihai olarak elde edilen kaza sebeplerinin HFACS
kategorilerine uygunlugu tartisilarak, belirlenen
kaza sebepleri es zamanl olarak HFACS alt
kategorilerinden uygun olanlara yerlestirilmis
ve sayllar kodlama tablosunda gdsterilmistir
(Tablo 4). Deniz kazalarina uyarlanmis HFACS
kategorilerini insan hatalari ve dis faktorler
olarak iki kisma ayirmak mimkundur. Buna gére
kodlanmis kazalardan elde edilen sonuglarin
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No Kaza Sebebi
KS1 Vardiya zabitinin gerekli durumda kaptana haber vermemesi
KS2 Vardiya zabitinin koprii Gstil cihazlarini etkili bir sekilde kullanamamasi
KS3 Denizde Gatismayi Onleme Tiiziigi’ ne uygun olmayan sekilde davraniimasi
KS4 Bilgi eksikligine bagl olarak amaglanan faaliyeti yerine getirememek
KS5 Uygun olmayan sekilde vardiya diizenlemesi yapiimasi Tablo 3. 0Odak grup
KS6 Algilama hatasi sebebiyle durumun farkina varamamak gorismesi  sonucu elde
KS7 Gemiler aras! haberlesmenin yapilamamas edilen bulgular
KS8 Gemi icerisinde iletisim sa§lanamamasi
KS9 Personelin gorev bilincine uygun sekilde davranmamasi
KS10 ISM kapsaminda yapilmasi gereken kontrollerin yapiimamasi
KS11 Kaptan ile kilavuz kaptan arasinda bilgi degisiminin eksik veya hatali yapiimasi
KS12 Rémorkorlerin etkin bir sekilde kullaniimamasi
KS13 Acil durumda gerekli prosediiriin uygulanmamasi
KS14 Uygunsuz veya eksik ekipmanla is yapiimasi
KS15 Donanimsal ve ekipman arizalan bilindigi halde diizeltimemesi
KS16 Sefer planin eksik veya hatali olarak hazirlanmasi
KS17 Sirketin gemi denetimindeki gorevlerini aksatmasi
KS18 Planli bakim sisteminin eksik veya hatali olmasi
KS19 Personelin gemiyi yeterince tanimamasi
KS20 Ticari sebepler ile gemi emniyetinin gz ardi edilmesi
KS21 Sirket tarafindan personele yeterli egitimin verilmemesi
KS22 Eksik ya da hatall malzeme ikmal edilmesi
KS23 Gemi sirket arasinda yasanan otorite problemi
[ l l

Sekil 2. Deniz kazalarina ‘{ 1

uyarlanmis HFACS issviant] | | essssrosass 1o

kategorileri

bl Yiiaetimin
Dikreltmene Ihiatleri

Yetersiz Uygunsuz Iy
Yianetim la

Cevresel Eareyin Dunumy Personel
Fakticler Faktirleri

—— | |

Fraiksel Cevne Teknobojik Cevre Olumsuz Ruhsal Olumsuz Fiziksel Fial
Durum Dusum

Greve Hamr CGenmiler Aras ve Kaytsak
Oma VTS letigimi Yetimi

Karar Hatalari Becer! Hatalan Algilaina Hatalari Rutin basiasinl
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Tablo 4. Ro-Ro gemilerinde meydana gelen insan faktorlii kazalarin HFACS diizeyleri ve kategorileri arasinda dagilimi

123 456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Toplam

DIS FAKTORLER

Yasalar, Mevzuat

Dizayn Kusurlar

idarenin, Liman

Otoritelerinin Hatalar

Diger

KURUMSAL ETKILER

Kaynak Yonetimi 1

Kurumsal Ortam

EMNIYETSIZ YONETIM

Yetersiz Yonetim

Uygunsuz is Planlamasi 2
Bilinen Problemi

Diizeltmeme 1 2
Yénetimin ihlalleri

EMNIYETSIZ EYLEMLERI HAZIR-
LAYAN ALT NEDENLER

Gevresel Faktorler

Fiziksel Gevre 1

Teknolojik Gevre 1 1 2
Bireyin Durumu

Olumsuz Ruhsal Durum 2
Olumsuz Fiziksel Durum

Fiziksel/Zihinsel

Sinirlamalar

Personel Faktdrleri

Goreve Hazir Olma

Gemiler Arasi ve VTS

iletisimi 1 1 1
Kaynak Yonetimi 1 1T 1 11 31 3
EMNIYETSIZ EYLEMLER

Hatalar

Karar Hatalan 11 1 12 2
Beceri Hatalari 1
Algilama Hatalari 1 1 1

inlaller

Rutin 342 4 11 43
Istisnai 4 1

2 2
3

13

222 211 11 31

14

122962 4233422155 79
3 11

Toplam 6 559183317

8 4 86

813416106128 6 5 5 5 3 8 6 10 208

dis faktorler kategorilerine giren hata orani ve
diger kategorilere giren hata orani hesaplanarak
insan hatasi yuzdesi elde edilebilmektedir. Tablo
4’e gore toplamda 208 hataya rastlanmistir. Bu
hatalarin 14 tanesi dis fakt6rlerden kaynakli
olup, 194 tanesi insan hatasi kaynakli olarak
belirlenmistir. Bunun yani sira, insan kaynakl
hatalarin icinde “Kurumsal Etkiler” den kaynakli
hatalarin sayisi 6, “Emniyetsiz Yonetim” den

kaynakli hatalarn sayisi 18, “Emniyetsiz Eylemi
Hazirlan Alt Nedenler” den kaynakli hatalarin
sayisi 51 ve “Emniyetsiz Eylemler” den kaynakl
hatalarin sayisi ise 119 bulunmustur. Yukarida
belirtilen veriler dogrultusunda Ro-Ro gemilerinde
insan faktérindn bulundugu temel dizeylere ait
dagihmlar Sekil 3’'te belirtilmistir.

Elde edilen veriler dogrultusunda Ro-Ro
gemilerinde meydana gelen kazalarin yalnizca
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6,73’lUk bir kisminin “Dis Faktérler” den kaynakl
oldugu tespit edilmistir. %93,27 ise insan
hatalarindan kaynaklanan kazalardir. Yapilan
benzer calismalar da gemi kazalarinin buylk
cogunlugunun gemi tipinden bagimsiz olarak
insan hatalarindan kaynaklandigini géstermektedir
(Baker ve McCafferty; 2005; Saatcioglu vd., 2007;
Wang ve ark., 2013; Chauvin ve ark., 2013; Chen
ve ark., 2013; Batalden ve Sydnes, 2014; Ugurlu
ve ark., 2015; Eliopoulou ve ark.; 2016; Chen,
2020; Hasanspahic¢ ve ark., 2021).

2.68

= [ig Fakidrier
= Kurumeal Ekiler
Eylemler
= Fminiyetsiz Fyiemler Hazidayan

Alt Nedenler

= Emniyetsiz Eylemler

Sekil 3. HFACS diizeylerinde kaza sebepleri dagihimlari

HFACS dlzeyleri arasinda insan faktorinin en
fazla kazaya sebep oldugu kategori “Emniyetsiz
Eylemler”dir. Kaza kategorileri arasinda ikinci en
blyUk oran ise “Emniyetsiz Eylemleri Hazirlayan
Alt Nedenler” kategorisinde yer almaktadir.
6,73’luk dilimle “Dis Faktorler” bulunmakta iken en
dusuk oran 2,88 ile “Kurumsal Etkiler” kategorisine
aittir. Kaza sebepleri dikkate alindiginda Ro-
Ro gemilerinde meydana gelen kazalarda
kurumsal etkilerin diger etkilere nazaran daha az
oldugu dikkat ¢ekmektedir. Literatlrdeki benzer
calismalarin sonuglarina bakildiginda  Yildirm,
(2016) deniz kazalan ve Yildiz, (2016) ise yolcu
gemisi kaza incelemelerinde HFACS kategorilerini
deniz kazalarina uyarlayarak, kaza nedenlerini
kodlamis ve calismalarinda en ¢ok gemi catisma
ve karaya oturma kazalarinin yasandigini tespit
etmislerdir. Yildirim, (2006)’ in calismasina gore,
en o6nemli HFACS faktori karar hatasi, ihlal,
beceri ve kaynak ydnetimi olarak bulunmustur.
Yildiz, (2016)’ a gore ise, en yiksek oran cevresel
faktorlerdir. Chauvin ve ark., (2013)" In cesitli
gemi tdrleri Uzerinde yapmis oldugu benzer
galismasinda ise beceri hatalarinin 6n plana
ciktigl, beceri hatalarinin emniyetsiz eylemlerle
ilgili oldugu ve emniyetsiz eylemler iginde %85
oraninda karar hatalar, %15 oraninda ise algi
hatalarindan kaynaklandigi sonucu ¢ikariimistir.

Ro-Ro gemilerinde meydana gelen kazalarin

HFACS kategorileri arasindaki dagiimi ise Sekil
4’te gosterilmektedir.

1.92 49 288

= Dizayn Kusurlan

= [darenin, Liman Otoritelerinin Hatalar

0.48 Diger

337 = Kaynak Yénetimi

= Uygunsuz Is Planlamasi
Bilinen Problemi Diizeltmeme

= Yanetimin hlalleri

= Cevresel Fakidrler

= Bireyin Durumu

= Personel Fakiorleri

= Hatalar

= ihialler

Sekil 4. HFACS kategorilerinde insan faktorli kaza sebepleri
dagihimlan

HFACS kategorileri arasinda kazaya sebebiyet
veren etmenlerin arasinda en fazla “ihlaller” oldugu
tespit edilmistir. Bu sonu¢ Akyuz ve Celik (2014)
ve Qiao ve ark. (2020)’nin gerceklestirmis oldugu
calisma ile benzerlik gdstermektedir. ikinci olarak
“Personel Faktorleri” yer almaktadir. 3. sirada ise
6,25 orani ile “Bilinen Problemleri Dizeltmeme”
kategorisi bulunmaktadir.

Sonug

Ro-Ro gemi kazalarindan elde edilen bilgiler
dahilinde kazalara sebebiyet veren hatalar HFACS
yéntemi ile kodlanmistir. Sonuglara gére 30 farkl
kaza icinde insan hatasl ylzdesinin 9%93,27
oldugu tespit edilmistir. Sonuglar bu alanda
gerceklestirilen diger calismalarin bulgulari ile
de Ortismektedir (Baker ve McCafferty; 2005;
Saatcioglu vd., 2007; Wang ve ark., 2013; Chauvin
ve ark., 2013; Chen ve ark., 2013; Batalden ve
Sydnes, 2014; Ugurlu ve ark., 2015; Eliopoulou ve
ark.; 2016; Chen, 2020; Hasanspahi¢ vd., 2021).
insan hatalar icinde ise en yiksek oranla kazaya
sebebiyet veren hatalarin emniyetsiz eylemlerden
kaynaklandigigérilmistir. Emniyetsizeylemlerden
kaynakli hatalarin insan hatalan icindeki ylzdesi
%61 civarindadir. Bunlarin icinde ise, en ylksek
oranda olan insan hatasi rutin ihlallerden
kaynaklanmaktadir. insan hatalan icinde rutin
ihlallerden kaynakli sorunlarin en basta gelmesi
konulan kurallara uyulmasinin ne derecede énemli
oldugunu ortaya koymaktadir. Gemi kazalarinin
maddi boyutlarinin oldukga ylksek olmasinin
yani sira, yaralanma ve can kayiplarina yol actigi
aynl zamanda cevresel agidan buyUk zararlara
sebebiyet verdigi de unutulmamalidir. Bu sebeple
denizde emniyeti saglamaya yoénelik konulmus
kurallara, ulusal dizenlemelere ve uluslararasi
s6zlesmelere uyulmasinin hayati énemi oldugu bir
kez daha anlasiimaktadir.
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Bunlarin yani sira kazalara sebep olan etkenlerin siniflandirimasinda  kullanilabilecegi sonucuna
arasinda arizalar, aniden ortaya c¢ikan ve kontrol variimistir.
edilemeyen durumlar da rol oynamaktadir. Ancak

bu durumlann ortaya cikmasinda kék nedenlere Sonraki  calismalar icin ise deniz kazalari
inildiginde blyilk oranda insan hatalarinin sz incelenirken gemi yasi, boyutu, personelin milliyeti

konusu oldu§u ortaya konulmustur. Bu gibi ya da sefer sahasina gbére gemiler bazinda

durumlarin dniine gegilmesi icin de bakim tutum arastirmalar yapilarak insan faktorlerinin diger
planina uygun davranimasi, denetimlerin ve etkenlerle iliskisinin incelenmesi 6nerilmektedir.

kontrollerin zamaninda yapilmasi ve bu konuda ETiK STANDARTLARA UYUM

bilincin arttirlmasi dnerilmektedir (Yildiz, 2016;

Yildinm 2016). Ayrica emniyetsiz durumlarin Yazarlarin Katkisi

cogunlukla kural ihlallerinden kaynaklandigi ve

kurumsal glvenlik kultiriniin olusturulmasinda Tim yazarlarin makaleye Katkisi esit orandadir.

SMS, ISM gibi 6nemli gemi yénetim sistemlerinin
N . . kar Catismas
6nemi vurgulanmaktadir (Chauvin ve ark., 2013). : : :

Yazarlar herhangi bir c¢ikar ¢atismasi olmadigini deklare
Yapilan bu calismayla ile literatirde yapiimis g ¢ gats g

o , etmektedir.
diger benzer calismalarin sonuglarinin benzerlik
gosterdigi, ancak Ro-Ro gemisi kazalarina 6zel Etik Onay
bir kaza sebebinin olmadi§i tespit edilmistir.
Kazaya sebep olan insan faktorleri ve Ro-Ro yiik Yazarlar bu tir bir ¢alisma igin resmi etik kurul onayinin
gemilerinde gerceklesen kaza sebeplerinin genel gerekli olmadigini bildirmektedir.

kaza sebepleri ile uygunluk gd&sterdigi dikkate
alindiginda HFACS ydnteminin bu kazalarn
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