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CEVRE VE SEHIRCILIK
BAKANLIGI

SAYIN BAKAN YARDIMCIMIZ MEHMET CEYLAN’IN
HIiTAPLARI

Cevre; korunmasi, gelistirilmesi ve gelecek
nesillere en giizel sekilde devredilmesi
gereken bir emanettir. Cevrenin onemli bir
unsuru da ¢ok eski zamanlardan beri,
insanlarin en bilyiikk ge¢im ve besin kaynagi
olmus, ticari, balik¢ilik, ekolojik, kiiltiirel,
sosyal, ekonomik agidan ve biyolojik
cesitlilik agisindan degerli bir zenginlik
kaynagi olan denizlerimizdir. Ulkemizi
cevreleyen denizlerimizin farkli 6zelliklere
sahip olmasi, i¢cinde bulundurdugu biyolojik
cesitliligin de farklilasmasini saglamistir.

Denizlerimiz; yogunlagsan kentlesme, turizm faaliyetleri, hizla artan endiistriyel
faaliyetler ve desarjlari, deniz tasimacilifi ve i¢ bolgelerden yiizeysel sularla
taginan evsel ve endiistriyel kirlilik gibi nedenlerle kirlenmeye maruz kalmaktadir.

Denizlerimizin Kirlilik durumunun, kirliligin zamana bagl degisiminin ve kirlilik
kaynaklarmin  belirlenmesi, kirlenmenin  kontrol  altina alinmasi  ve
gerekli tedbirlerin olusturulmasi amaci ile denizlerimizin kirleticiler bakimindan
izlenmesi 6nem arz etmektedir. Ulkemizde biiyiik bir zenginlik olan deniz ve
kiyilarimizin arastirilmasi, etkin yonetimi, denizlerimizin korunmasi, kirliliginin
onlenmesi ve buna yonelik ekosistem temelli bir yaklasimla politikalarin
gelistirilmesine Bakanlik olarak biiyllk 6nem vermekteyiz. Bu dogrultuda,
Bakanligimizca ulusal mevzuatimiz, uluslararast mevzuat ve iilkemizin taraf
oldugu Biikres ve Barselona Sozlesmeleri kapsaminda denizlerimizde meydana
gelen kirliligi diizenli olarak izlemekte ve izleme verilerini uluslararasi
platformlara raporlamaktayiz.

Bakanhigimizin  sahibi oldugu ve TUBITAK Marmara Arastirma Merkezi
tarafindan 2014-2016 yillar1 arasinda yiiriitiilen “Denizlerde Biitiinlesik Kirlilik
Izleme Programi” kapsaminda elde edilen bulgularin degerlendirilmesi, kirlenmis



veya riskli noktalar i¢in alinacak tedbirlerin yasal diizenlemelere, strateji ve eylem
planlarina dahil edilebilmesi ve basta belediyeler, kamu kurum ve kuruluslari,
iiniversiteler ve c¢evresel STK’lar olmak iizere ilgili paydas gruplarla bilgi
aligverisinde bulunulmasi amaci ile genis ¢apli bir organizasyon diizenlenmesine
ihtiyag duyulmustur. Bu kapsamda, diizenlenen “1. Ulusal Denizlerde izleme ve
Degerlendirme Sempozyumu” 21-23 Aralik 2016 tarihleri arasinda Ankara’da
gerceklestirilmistir.

Yogun bir ¢alismanin iirlinii olan Sempozyumumuz i¢in belirlenen konu basliklart
altinda, denizlerimizi her yoniiyle ele alan ¢ok sayida bildiri sunulmustur. S6z
konusu bildiri 6zetleri Sempozyum Bilim Kurulumuzda yer alan kiymetli
akademisyenler tarafindan degerlendirilmistir. Bu baglamda, Sempozyum
kapsaminda kabul edilen bildiri 6zetlerini igeren Sempozyum Bildiri Ozetleri
Kitab1 hazirlanmustir.

Bu vesileyle, Sempozyumumuzun gergeklestirilmesinde destekleri olan ve katki
saglayan basta degerli Bilim Kurulu ve Diizenleme Kurulu iyelerine, ¢alismada
emegi gecen hocalarimiza, iiniversitelerimize, tiim kurum ve kuruluslara ve emegi
gecen herkese en icten tesekkiirlerimi sunarim.

Mehmet CEYLAN
Bakan Yardimcisi
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SEMPOZYUM HAKKINDA

Bakanligimizin sahibi oldugu, TUBITAK-MAM tarafindan yiiriitiilen “Denizlerde
Biitiinlesik Kirlilik Izleme 2014-2016 Programi” kapsaminda, elde edilen
bulgularin degerlendirilmesi, kirlenmis veya riskli noktalar icin alinacak
tedbirlerin yasal diizenlemelere, strateji ve eylem planlarina dahil edilebilmesi ve
basta belediyeler, kamu kurum ve kuruluglari, {iniversiteler ve gevresel STK’lar
olmak tizere ilgili paydas gruplarla bilgi aligverisinde bulunulmasi amaci ile 21-23
Aralik 2016 tarihlerinde Ankara’da 3 giin siiren “I. Ulusal Denizlerde izleme ve
Degerlendirme Sempozyumu” diizenlenmistir. Sempozyumda sozlii ve poster
sunumlarinin yam sira bir fotograf sergisi diizenlenmis, fotograf yarigmasinda
dereceye girenlere ve ¢aligmalara katki saglayanlara plaketleri takdim edilmistir.

Bakanligimizca diizenli yiiriitiilen Denizlerde Biitiinlesik Kirlilik izleme Programi
ile tim denizlerimizde meydana gelen kirlilik ve etkilerinin, denizlerimizin
biyolojik kalite durumunun izlenerek, ulusal deniz ve kiy1 yonetimi politikalarinin,
stratejilerinin  belirlenmesi ve alinacak oOnlemlerin etkilerinin takibine altlik
olusturulmas: amaglanmaktadir. Bu amag ile 2014-2016 yillar1 siiresince tiim
denizlerimizde Ulkemizin taraf oldugu bdlgesel deniz anlasmalari olan Barselona
ve Biikres Sozlesmeleri ile uygulama programlari, AB Su Cergeve Direktifi, AB
Deniz Stratejisi Cer¢eve Direktifi ve ulusal mevzuatimiza uygun olarak
TUBITAK-Marmara Arastirma Merkezi ve Tiirkiye Atom Enerjisi Kurumu
(TAEK)’nun dahil oldugu 11 arastirma kurumu ve universitelerden konusunda
uzman 106 bilim insan1 ve arastirma gemileri ile deniz izleme ¢alismalart
gerceklestirilmigtir.  Sempozyum ile, yapilan bunca c¢alismalarin neticesinde
gelinen noktanin karar vericiler ve ilgili paydaslarca degerlendirilmesi
amaglanmistir.

Sempozyum agiligina; Bakan Yardimcimiz Saym Mehmet CEYLAN, Bilim
Sanayi ve Teknoloji Bakanligi Bakan Yardimcisi Saymm Dog¢. Dr. Hasan Ali
CELIK, Miistesar Yardimcilarimiz Saym Miicahit DEMIRTAS, Saym Hayrettin
GUNGOR ve Saym Fatma VARANK, TUBITAK Baskan Yardimcisi V. Sayin
Erol ARCAKLIOGLU, CED izin ve Denetim Genel Miidiirii Saym M. Mustafa
SATILMIS’1in yam sira Bakanligimiz ve Bilim Sanayi ve Teknoloji Bakanligi
olmak iizere ilgili kurum ve kuruluslardan bir¢ok {iist diizey yonetici istirak
etmislerdir.

Sempozyuma kamu kurum ve kuruluslari, iiniversiteler, belediyeler ve sivil toplum
kuruluglarindan bilim insanlari, arastirmaci ve temsilcilerden olusan yaklagik 300
kisi katihm saglamistir. Prof. Dr. Aysen YILMAZ, Prof. Dr. Temel OGUZ, Prof.
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Dr. Siikrii BESIKTEPE ve Dr. Baki YOKES davetli konusmacilar olarak sunum
yapmiglardir.

Cevre ve Sehircilik Bakanligi Bakan Yardimcisi Sayin Mehmet CEYLAN
tarafindan yapilan konusmada “Denizlerimizin ticari, balik¢ilik, ekolojik, kiiltiirel,
sosyal ve ekonomik agidan degerli bir zenginlik kaynagi oldugu; denizlerimizin
kalite durumunun belirlenmesi ve ekosistem temelli bir yaklasimla politikalarin
gelistirilmesinin amaclandig1; Bakanligimizea yiiriitiilen Denizlerde Biitiinlesik
Kirlilik Izleme Programu cergevesinde bilimsel temele dayali izleme ve
degerlendirme ¢aligmalarinin uluslararast camiada da 6rnek oldugu ve takdir ile
karsilandig1” hususlar1 belirtilmistir.

Sempozyum boyunca; “Proje Tamtimi”, “Otrofikasyon, Kirleticiler ve Deniz
Copleri”, “Biyogesitlilik ve Besin Aglar1”, “Hidrografik Degisimler ve Etkileri”,
“Biyogesitlilik”, “Biyogesitlilik ve Genetik” ve “Deniz Izleme Politikalar1”
oturumlar1 ve tiim oturumlarin degerlendirildigi bir panel gerceklestirilmistir.

Sempozyumda denizlerimizin tim uzmanlar, akademisyenler, yoneticiler, karar
vericiler ve politikacilarin biitiinsellik icinde ve belli miistereklerde durum
degerlendirilmesine imkan saglanmis ve Sempozyum Sonu¢ Bildirgesi
olusturulmustur.
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DENIZLERDE BUTUNLESIK KIRLILIK iZLEME
CALISMALARI

Ebru OLGUN EKER, Hacer SELAMOGLU CAGLAYAN, Sule BEKTAS, Sevil
OKSUZ, Filiz KORKMAZ, Nabi KALELI, Serap KANTARLI, Soner OLGUN,
Ali Riza TANAS, M. Mustafa SATILMIS

Cevre ve Sehirci{;’k Bakanl.lgz, CED, Izin ve Denetim Genel Miidiirliigii,
Laboratuvar Olgiim ve Izleme Dairesi Baskanligi, Gélbasi/Ankara
ebru.olgun@csb.gov.tr

Cevre ve Sehircilik Bakanligi 644 sayilit KHK’ nin 9 (f) maddesi geregi “Alici
ortamlar1 izlemek, buna iliskin altyapiy1 olusturmak,...” gérevlerini yliriitmektedir.
Bu cercevede, Bakanhgimz Laboratuvar Olgiim ve Izleme Dairesi Baskanligi,
cevre mevzuati kapsaminda cevre kirliligine yonelik her tiirli izin, izleme ve
denetimlere esas teskil eden dlglim ve analizleri yapmakta, 6zel veya kamuya ait
kurum ve kurulus laboratuvarlarmi yetkilendirmekte, hava ve su kalitesi izleme
calismalarini gergeklestirmektedir.

Bu amaglarla 2012 yilindan itibaren "Evsel ve Endiistriyel Kirlilik Izleme
Programi (EKiP)” ile alt1 havzada, “Siirekli Atiksu izleme Sistemi Calismalar1” ile
atiksularda ve “Denizlerde Biitiinlesik Kirlilik Izleme Calismasi” ile tiim
denizlerimizde ve kiyilarimizda izleme faaliyetleri yiiriitiilmektedir.

Ulkemizdeki denizler; cesitli nedenlerle kirlenmeye maruz kalmaktadir. Kirlilik
baskilariin dnlenmesi ve gerekli tedbirlerin alinmasi igin, kirlilik kaynaklarinin
belirlenmesi, kimyasal ve ekolojik statiilerinin belirlenmesi ve  kirleticilerin
izlenmesi gerekmektedir. Bu kapsamda, 2011 yilina kadar taraf oldugumuz
uluslararasi sozlesmeler geregi, Ege ve Akdeniz’de MEDPOL, Karadeniz’de
BSIMAP, Marmara Denizinde ise BSIMAP ve MEMPHIS programlari
kapsaminda izleme ¢aligmalar1 yiiriitiilmiistiir. 2000°1i yillarda yiiriirliige giren AB
Su Cergeve Direktifi (SCD) ve AB Deniz Stratejisi Cergeve Direktifi (DSCD) ile
ekosistem tabanli yonetim yaklagimi ve biitiinciil izleme yaklagiminin getirilmesi
ile ilkemizde de deniz izleme g¢aligmalar1 biitiinlesik ve ekosistem odakli bir
yaklagimla birlestirilmistir. Bu g¢ercevede, izlemeler 2011 yilindan itibaren deniz
izleme calismalar1 “Denizlerde Biitiinlesik Kirlilik izleme Calismas1” adi altinda
yliriitiilmektedir.

Caligma ile tiim denizlerimizde meydana gelen kirliligin izlenerek, ulusal deniz ve
kiyr yonetimi politika ve stratejilerinin belirlenmesine altlik olusturulmasi
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amaglanmakta ve ¢alisma sonunda, tiim bulgulara yonelik kapsamli degerlendirme
raporlart iiretilmektedir.

Denizlerde Biitiinlesik ~ Kirlilik Izleme Calismast 2014-2016  yillarini
kapsayacak sekilde TUBITAK-MAM ile yiiriitiilmiistiir. Calismada 6 arastirma
gemisi, 11 aragtirma kurumu yer almistir. Calismada tiim denizlerimizde toplam
272 noktada kiyr sulari, gegis sulari, deniz sulari, sediman ve biyotada
fizikokimyasal, kimyasal ve biyolojik izleme yapilmistir. 76 kiy1 su kiitlesinin ve
15 denizel bodlgenin durum degerlendirmesi SCD ve DSCD kapsaminda
yapilmigtir.

Anahtar Kelimeler: Cevre ve Sehircilik Bakanlig1, izleme, Denizlerde izleme
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INTEGRATED MARINE POLLUTION MONITORING

Ebru OLGUN EKER, Hacer SELAMOGLU CAGLAYAN, Sule BEKTAS, Sevil
OKSUZ, Filiz KORKMAZ, Nabi KALELI, Serap KANTARLI, Soner OLGUN,
Ali Riza TANAS, M. Mustafa SATILMIS

Ministry of Enviroment and Urbanization of Turkey, General Directorate of
Environmental Impact Assessment Permits and Control/Dept. of Laboratory,
Measurement and Monitoring
Golbasi/Ankara
ebru.olgun@csb.gov.tr

Ministry of Environment and Urbanization has the responsilities to “monitor
recieving environment, establish the proper infrastructure for it” by the decree in
law 644. In this context the Department of Laboratory, Measurement and
Monitoring of the Ministry executes measurements and analysis for the basis of all
kinds of permit, inspection and monitoring related to environmental according to
environmental legislation.

By these purposes, since 2012 six river basins by “Domesitic and Industrial
Pollution Monitoring Programme”, wastewater plants by “Online Wastewater
Monitoring Systems, all of the Turkish Seas by “Integrated Marine Pollution
Monitoring” have been monitored.

All of the marines of Turkey are polluted due to various types of pressures. To
prevent these pressures and get the right precautions pollution sources should be
identified and chemical and ecological status and pollution monitoring should be
done. Up to 2011, according to Regional Conventions, MEDPOL programme in
the Mediterranean Sea, BSIMAP in Black Sea and BSIMAP and MEMPHIS in
Marmara Sea monitoring programs had been implemented. In 2000s by EU Water
Framework Directive (WFD) ecosystem based management approach and by EU
Marine Strategy Directive (MSFD) integrated monitoring approach were
introduced. And in our country these new approaches are adopted to the
monitoring strategies and in this context since 2011 marine pollution has been
monitored under “Integrated Marine Pollution Monitoring” programme.

Marine pollution monitoring aims to be the basis for the national marine and

coastal management strategies and comprehensive evaluation reports are published
as a result of these monitoring activities.
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“Integrated Marine Pollution Monitoring 2014-2016” programme was completed
with the coordination of TUBITAK-MAM. In this programme 6 research cruise,
11 institutes were incloved. In 272 stations of coastal water, transition water,
marine, sediment and biota matrices physicochemical, chemical and biological
parameters were monitored. 76 coastal water bodies and 15 marine assessment
areas were evaluated according to status according to MSFD and WFD.

Keywords: Ministry of Environment and Urbanization, Monitoring, Marine
Monitoring.
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ULUSLARARASI BOLGESEL SOZLESMELERDE IZLEME
CALISMALARI VE BOLGESEL ONCELIKLER

Erol CAVUS

Cevre ve Sehircilik Bakanlhigi, Cevre Yonetimi Genel Miidiirliigii, Mustafakemal
Mabh. Eskisehir Yolu No:278/Cankaya Ankara
erol.cavus@csh.gov.tr

Bilindigi iizere, denizler iilkelerin diinyaya agilan en dnemli kapisidir. Bu anlamda,
Tiirkiye’nin denizleri, iilkemiz i¢in, hem yasam hem de gecim kaynagi olarak
onemli bir yere sahiptir. Istanbul ve Canakkale bogazlar sistemi ile birbirine bagli
bulunan ii¢ denizimizin ikisi bolgesel deniz sozlesmeler kapsamindadir. Bu
uluslararasi nitelige sahip denizlerimizle ilgili, oncelikle ulusal, ardindan da
bolgesel sozlesmelerin gereklerini yerine getirmek igin {ist Olgekli ¢evre
politikalar1 ve stratejileri, Cevre ve Sehircilik Bakanlig tarafindan belirlenmekte
ve uygulanmaktadir.

Tiirkiye, 1982 yilinda o6nce Akdeniz’in Deniz Cevresinin ve Kiyilarimin
Korunmasi: Sozlesmesi ve Protokolleri/Akdeniz Eylem Plam1 (Barselona
Sozlesmesi/UNEP/MAP), 1994 yilinda ise Karadeniz’in Kirlilige karsi Korunmasi
Sozlesmesine (Biikres Sozlesmesi) imza atarak taraf olmustur. S6z konusu
sozlesmeler, denizlerin korunmasi ve izlenecek politikalar bakimindan {ilkemize
cesitli sorumluluklar yiiklemektedir. Bolgesel Sozlesmeler, denizler ile ilgili
yapilan c¢aligmalarin takibi, komgsu iilkeler ile biitiinliigli saglayacak bilimsel
yontem ve ortak metodolojilerin olusturulmasi, ortak politik hedeflerin
tanimlanmasi, know-how transferi gibi alanlarinda bir is birligi firsatt sunmakla
beraber; bu alanda olusturulan politikalarin i¢ mevzuata aktarilabilmesi veya i¢
mevzuatimizda iyi oldugumuz politikalarin sézlesmelerin ilgili birimlerine
aktarilabilmesi i¢in bir arag teskil etmektedir.

Tiirkiye’nin denizler ile ilgili ¢evre politikalarini ve stratejilerini temel olarak
etkileyen ii¢ ana etken vardir; (a) ulusal onceliklerimiz igin yaptigimiz ¢alismalar
(b) Bolgesel Deniz Sozlesmelerinden (BDS) kaynaklanan gereklilikler ve isbirligi
ile (¢) Cevre Fasli: Bakanligimizin AB yaklagim siirecinde yiiriittiigii ¢aligmalar.

Barselona Sozlesmesi kapsaminda, ulusal izleme mevzuatimizi etkileyen en
onemli siireg, Akdeniz Entegre Kirlilik izleme ve Degerlendirme Programidir
(EKIDP). Bu programin hazirlanmast karari, 03-06 Aralik 2013 yilinda Istanbul’da
gerceklesen Barselona Soézlesmesine Taraf Ulkeler Toplantisinda (18. Taraflar
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Toplantis1) kabul edilmis olup, programin nihai hali 09-12 Subat 2016 tarihinde
Atina’da gergeklesen 19. Taraflar Toplantisinda kabul edilerek yiiriirliige girmistir.
EKIDP 6zet olarak, biitiin taraf iilkelerin deniz izleme ve degerlendirme
programlarinin 2016-2021 yillart arasinda tam uyumlastirilmasini planlamakta ve
6 yillik dongiiler ile siirekli giincellenmeyi 6ngoérmektedir. Biitiin taraf tilkeler, ilk
adimda (2016-2019) ulusal denizlerde kirlilik izleme programlarim EKIDP’ye
uyumlu hale getirmeleri istenmektedir. Buna ek olarak, EKIDP ile “ekosistem
temelli yaklasima” dair ortak indikator ve parametreler mevcut ulusal izleme
programina tedrici olarak dahil edilmesini gerektirmektedir.

Diger yandan, Biikres Sozlesmesi dahilinde, 2009 yilinda Sofya’da gergeklesen
Taraflar Toplantisinda Karadeniz Stratejik Eylem Plan1 kabul edilmis ve bu eylem
planina istinaden Karadeniz Entegre Kirlilik izleme ve Degerlendirme Programi
(KEKIDP) onaylanmistir. Bu program, Karadeniz i¢in belirlenen dort adet ekolojik
hedefe ulasmak i¢in yapilmasi gerecken wulusal izleme ve degerlendirme
caligmalarint belirlemektedir. S6z konusu program 2016 yilinda giincellenmis ve
“ekolojik temelli yaklagimin” uygulanmasi i¢in gerekli ortak indikatorlerin
belirlenmesi siireci devam etmektedir. Tiirkiye, bu indikator belirleme siirecinde
etkin bir sekilde rol alarak kendi wulusal tecriibesini bolgesel mevzuata
aktarabilecek durumdadir.

Son olarak, AB yaklasim siireci dahilinde, 2008 yilinda yayinlanan Deniz Stratejisi
Cergeve Direktifi ulusal denizlerde izleme ve degerlendirme programimizi
belirlemede dikkate almamz gereken &nemli bir diger etkendir. “lyi Cevre
Durumu” tanimlayicilar1 dikkate alinarak, iilkemizin denizlerinin durumunun
tespiti, iyi ¢evre dorumunun tanimlanmasi, bu duruma ulagsmak igin hedeflerin
belirlenmesi ve bu adimlar kapsaminda denizlerde ulusal izlemelerin 2020 yilina
kadar giincellenmesi gerekmektedir.

Sonug olarak, ulusal deniz izleme politikalarimiz1 belirlerken, yukarida temas
edilen her 1ig siireci de dikkate almali ve kapsayici bir strateji belirlemeliyiz. Fakat,
uygulamada, stratejileri Ege-Akdeniz i¢in ve Karadeniz i¢in ayr1 onceliklere gére
uygulamaliyiz. Ayrica, ortak metodolojiler kullanarak ortak indikatorlerin
belirlenmesi hayati bir 6neme sahiptir. Diger yandan, kendi i¢ denizimiz olan
Marmara denizini de ayn1 hassasiyet ile yonetmeliyiz.

Anahtar Kelimeler: Bolgesel Deniz Sozlesmeleri, Barselona Sozlesmesi, Biikres
So6zlesmesi, ulusal izleme politikasi, Deniz Strateji Cergeve Direktifi
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MARINE POLLUTION MONITORING STRATEGIES IN
REGIOANL SEA CONVENTIONS AND REGIONAL
PRIORITIES

Erol CAVUS

Cevre ve Sehircilik Bakanhigi, Cevre Yonetimi Genel Miidiirliigii, Mustafakemal
Mah. Eskisehir Yolu No:278/Cankaya Ankara
erol.cavus@csh.gov.tr

As it is known, the seas are the most important gate ways opening to the world for
countries. In this context, Turkish seas are very important for Turkey, since they
provide nutrition and social space for living. Connected with Canakkale and
Istanbul straits systems two out of three of our seas are under regional sea
conventions. Regarding these seas of international importance, Ministry of
Environment and Urbanization is responsible for preparing and implementing high
level policies and strategies taking into consideration of requirements primarily
national and regional sea conventions.

Turkey, in 1982 by signing the Convention for the Protection of Marine
Environment and Coastal Regions of Mediterranean and its
Protocols/Mediterranean Action Plan (Barcelona Convention/UNEP/MAP); and in
1994 by signing Convention for Protections of Blacksea Against Pollution
(Bucharest Convention) became party to both conventions. These two conventions
require certain degree of responsibility to Turkey in terms of marine protection and
policies to be followed. Regional sea conventions, in regional context give
opportunities to provide solid platform for following the recent developments on
marine environment, to develop common methodologies and scientific modalities
with neighbors, to define common policy targets as well as to serve for know-how
transfers. Moreover, regional seas conventions are good tools for transposition of
best practices into our national codex and vise versa, i.e., to transfer national good
practices to regional level.

There are three main drivers that affect Turkey’s marine policies and strategies; (a)
studies made for national priorities (b) Cooperation for and requirements from
regional sea convention and (c) EU aquis: work under EU approximation.

Under Barcelona Convention, the most important driver affecting our national
monitoring legislations is Integrated Monitoring and Assessment Program for
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Mediterranean (IMAP). The decision for preparation of this program was taken
during 18" Ordinary Meeting of the Contracting Parties to the Convention for the
Protection of the Marine Environment and the Coastal Region of the
Mediterranean and its Protocols in 03-06 December 2013 in Istanbul, and the final
decision for approval and implementation was taken during the 19" Ordinary
Meeting of the Contracting Parties to the Convention for the Protection of the
Marine Environment and the Coastal Region of the Mediterranean and its
Protocols in Athens. Briefly IMAP plans to achieve full compliance between
2016-2021 for the countries and continued 6 year cycles of updating. It is
requested from all countries to harmonize their national monitoring programs with
IMAP in first place during 2016-2019. Additionally, it is mandatory to include
“ecosystem based approach” and common indicators and parameters to existing
national monitoring programs.

On the other hand, under Bucharest Convention, Strategic Action Plan (SAP) was
adopted and based on this plan Blacksea Integrated Monitoring and Assessment
Program (BSIMAP)was accepted by Contracting Parties Meeting held in Sofia on
2009. This program defines and frames the national requirements of countries to
achieve four ecological objectives set by SAP. The revision process of BSIMAP
started in 2016, the revision includes “ecosystem based approach” together with its
relevant indicators. Turkey has enough accumulated experience to transpose its
own advanced studies into the regional legislation (i.e. BSIMAP) for monitoring

Finally, under the EU approximation process, Marine Strategy Framework
Directive promulgated in 2008 is another important factor for taking into
consideration in our national marine monitoring programs. Taking into
consideration the descriptors for “good environmental statue” (GES), preparing
initial environmental assessment; defining GES; establishing of target to achieve
GES, and setting up or updating gradually our national monitoring program to
mirror the above-mentioned steps are required till 2020.

Consequently, when defining national marine monitoring programs, Turkey needs
to take into consideration three aforementioned main factors and establish a
comprehensive strategy. However, during the implementation Turkey would have
different priorities for Aegean-Mediterranean and Blacksea. Moreover, using
common methodologies to build up common indicators is at utmost importance.
Furthermore, Turkey should manage our internal sea, i.e. Marmara Sea with same
care and determination as other seas.

Keywords: Reginal Sea Conventions, Barcelona Convention, Bucharest
Convention, national marine monitoring policy, Marine Strategy Framework
Directive.
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DENIZLERDE BUTUNLESIK KIRLILIK IZLEME (2014-2016):
GENEL DEGERLENDIRME

S. Colpan POLAT BEKEN, Hakan ATABAY, Hiiseyin TUFEKCI, Mustafa
MANTIKCI, Evrim KALKAN, Ibrahim TAN, Ertugrul ASLAN, Ersan
KUZYAKA, Leyla TOLUN, Cihangir AYDONER, Asli Siiha GUNAY, Vildan
TUFEKCI, Fatma BAYRAM, Emrah Ali PEKDEMIR, Arzu OLGUN, Erdal
KARA, Yigit KONYA, Mehtap OKAN, Giiliimser YAKUPOGLU

TUBITAK- Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii, Gebze-
Kocaeli
colpan.beken@tubitak.gov.tr

Denizlerde Biitiinlesik Kirlilik izleme Projesi, 2014-2016 déneminde kesintisiz
olarak kis donemlerini de kapsayacak sekilde, TUBITAK-MAM ’in
yiiriitiiciiligiinde ODTU-DBE, 1U-DBIE, SU-SUF, CBU-FEF, EU-SUF, DEU-
DBTE, iU-SUF, KTU-DBF, COMU-GUBY ve TAEK-CNAEM ile isbirligi icinde
gerceklestirilmistir. Proje, Cevre ve Sehircilik Bakanligi, CED, Izin ve Denetim
Gn. Md. tarafindan desteklenmis olup ilgili kurum projenin son kullanicisidir.

Projenin amaci, deniz ve kiy1 sularimizda, Barselona ve Biikres Sozlesmelerine,
Ulusal ve AB miiktesebatina uyumlu yontemler ile kirlilik, 6trofikasyon seviyeleri
ve ekolojik kalite durumunu belirlemektir. Bu sekilde, denizlerimizin «iyi gevresel
durumy hedeflerinin tanimlanmasini saglayacak veriyi diizenli olarak, giivenilir
yontemler ile toplamak ve bu hedeflerin takibi yolu ile alinacak dnlem programlari
icin bilgiye dayali degerlendirmelerin yapilmasina katkida bulunmaktir. Proje ile,
ayrica, 1. Ulusal Deniz izleme ve Degerlendirme Sempozyumu’ nun diizenlenmesi
ve bu yolla elde edilen sonuglarin ulusal diizeyde yaygin paylasimi hedeflenmistir.
Bolge denizlerimizde bilimsel araglarla, uluslar arasi yetkinligimizin arttirilmasi da
hedefler arasinda yer almakta olup 2000’lerden beri devam eden izleme
caligmalarinin stirekliligi de ulusal programin bu proje ile yenilenmesiyle
saglanmustir.

Proje’nin yenilik¢i taraflarindan birisi, AB Deniz Stratejisi Cergeve Direktifi
(2008) ile Barselona Sézlesmesi Biitiinlesik Izleme ve Degerlendirme Progranm
(2015) ‘nin iilkemizce uygulanmasi yoniinde pilot izleme c¢aligmalarinin organize
edilmis olmasidir. Bu kapsamda 2016 yilinda tiim denizlerimizde, DEKOS Projesi
ile belirlenen deniz degerlendirme alanlarindan 10 tanesinde, deniz tabani
biyogesitliligi, kat1 atiklar ve hedef tiirlerdeki kirletici seviyeleri ile secilen tiirlerin
mide iceriklerinde mikroplastikler es zamanl olarak ilk kez caligilmistir. Bu pilot
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caligmalarin yani sira, proje boyunca su kolonu ve sedimanda kirleticilere, ekolojik
kaliteye, fiziksel ve kimyasal degiskenlere yonelik c¢alismalar da es zamanh
gerceklestirilmigtir.  Gene proje siiresince, farkli matrislerde radyoaktivite
seviyeleri ve mikroplastik miktarlar1 pilot Olgekte belirlenmistir.  Ayrica,
otrofikasyon ve “iyi cevresel durum” icin entegre degerlendirme araglari
(HEAT/BEAST) denizlerimiz i¢in denenmistir. Durum degerlendirmelerinin
entegre araglar ile de yapilmasi aranan bir durum olmakla birlikte bunun i¢in daha
uzun doénemli ve mevsimsel veriye ihtiya¢ vardir. Ayni gereklilik, zamana bagl
degisimlerin (azalan veya artan yonelimin) takibi i¢in de gecerlidir.

Genel olarak bakildiginda, Tiirkiye denizleri kiy1 sulart ig¢in DEKOS Projesi ile
belirlenen 76 kiy1 su kiitlesinin -Su Cerceve Direktifi kriterlerine gére- %55’nin
durumu riskli (ekolojik kalitesi orta ve altinda) olarak degerlendirilebilir. Bu
bolgelere denizel alanlar dahil degildir. Sadece Marmara Denizi’nin derin
sularindaki durum diizenli bir istasyon ag ile takip edilmekte olup bu denizimiz
oksijen icerigi agisindan ¢ok riskli bir durumdadir. Diger denizlerimizde derin
(200-2000 m) istasyonlar sayica simrlidir. Kiyr sularindaki riskli bolgeler i¢in
farkli bir izleme stratejisi bu projede uygulanmamustir. Ancak, ileri donemki
caligmalarda “riskli” bolgelerin hem zaman hem de alansal olarak daha sik
izlenmesi saglanmalidir. Bununla birlikte, derin- agik deniz ve deniz tabami
caligmalarina da gecilebilmesi igin yeni (bilimsel, teknolojik ve finansal)
planlamalarin yapilmasi gereklidir.

22



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016

INTEGRATED MARINE POLLUTION MONITORING (2014-
2016): A GENERAL OVERVIEW
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KARA, Yigit KONYA, Mehtap OKAN, Giiliimser YAKUPOGLU

TUBITAK- Marmara Research Center, Environment and Cleaner Production
Institute, Gebze-Kocaeli
colpan.beken@tubitak.gov.tr

Integrated Marine Pollution Monitoring Project was conducted during 2014-2016
in all our seas including winter and summer periods of samplings. The Project was
implemented by TUBITAK MRC, METU-IMS, IU-IMSM, SU-FF, CBU-FAS,
EU-FF, DEU-IMST, IU-FF, KTU-FMS, COMU-GHSAS, TAEA-CNREC with
the coordination of TUBITAK-MRC. The Project was supported by the Ministry
of Environment and Urbanization, DG of EIA, Permits and Control which is the
sole end user of the Project.

The aim of the Project is to monitor and assess the pollution, eutrophication and
ecological quality of the coastal (limitedly including transitional) and marine
waters of our seas in relevance to the standards and methods adopted by Barcelona
and Bucharest Conventions as well as supporting the definitions and the
requirements of the EU Directives; WFD and MSFD. It was also targeted to
organize the 1st National Marine Monitoring and Assesment Symposium and with
this to dissaminate the results of the Project.

While the standardized monitoring activities were established in coastal/marine
waters, sediments and biota for pollution status and ecological quality, some
innovative parts were also planned and conducted via pilot monitoring activities to
support the EU MSFD (2008) and the IMAP of Barcelona Convention (2015). In
this context, sea floor biodivertity, litter, contamination levels in target species and
the microplastics in the stomach of them were all evaluated with the same spatial
and time coverage during 2016-summer period at the 10 marine assessment units
as identified in the DEKOS Project. Radionucluodies and microplastics were also
monitored in water and sediments at pilot scales. The tools (HEAT/BEAST)
developed for eutrophication and “good environmental status” assessments was
also tested for the Black Sea and the Marmara Sea. However, longer-term data
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representing all seasonal features is needed to better use these tools where these
type of data sets are also required to estimate the trends.

In a general overview, 76 coastal water bodies identified with DEKOS for Turkish
seas in compliance to WFD were monitored and about 55% of them were found to
be at risk (the ecological quality is at moderate level or less). Marine units were
not yet included in this assessment. One exception is the deep waters of the Sea of
Marmara where these waters were monitored with a good station network; and
found to be at high risk in terms of dissolved oxygen content. The deep waters
(200-2000 m) of other seas were monitored at a limited number of stations.
However, open marine waters have to be monitored with a good spatial and
temporal coverage in future projects. In addition, the costal Water bodies at risk
have also to be monitored with a different methodology (having higher frequency
at time and space) in future programmes. In order to overcome all these future
perspectives, including the future implementation of MSFD, new scientific,
technical and financial plans have to be considered.

Key words: Pollution, eutrophication, ecological quality, monitoring, assessment,
coastal, marine, WFD, MSFD, IMAP
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SEMPOZYUM PROGRAMI

A- Sozlii Sunumlar

L.GUN

1. Oturum - Otrofikasyon, Kirleticiler ve Deniz Copleri
2. Oturum - Otrofikasyon, Kirleticiler ve Deniz Cépleri
2. GUN

3. Oturum - Biyogesitlilik ve Besin Aglari

4. Oturum - Hidrografik Degisimler ve Etkileri

5. Oturum - Biyogesitlilik

3.GUN

6. Oturum - Biyogesitlilik ve Genetik
7. Oturum - Biyogesitlilik
8. Oturum - Deniz Izleme Politikalar

9. Oturum - Tiim Oturum Bagkanlar1 ve Cevre ve Sehircilik
Bakanlig1 katilimi ile Genel Degerlendirme

PANEL

Moderator: Colpan POLAT BEKEN,

Panelistler: Serap KANTARLI, Erol CAVUS, Siikrii BESIKTEPE,
Ali Cemal GUCU, Mesut ONEM

B- Poster Sunumlari
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1. OTURUM: OTROFIKASYON, KiRLETICIiLER VE DENiZ
COPLERI

Oturum Baskam: Prof. Dr. Dilek EDIGER

Siileyman TUGRUL
Kuzeydogu Akdeniz’de Trofik Durum Degerlendirmesi

Mustafa MANTIKCI
Karadeniz ve Marmara Denizinin Cok Parametreli Gosterge Tabanli Uygulama
(Beast) ile Otrofikasyon Durumunun Belirlenmesi

Ismail AKCAY
Mersin ve Iskenderun Korfezi TRIX Degerleri ve Biyokimyasal Parametrelerle
Degisimi

Yiiksel ARDALI
Karadeniz’de Evsel Atiksu Derin Deniz Desarji Noktalarinda Otrofikasyon Etkisinin
Degerlendirilmesi

Asli KACAR
Aliaga Endiistriyel Alamindaki Tehlikeli Maddelerin Biyoindikatorler Uzerindeki
Etkileri

Coskun ERUZ
Dogu Karadeniz Kiyilarinda Denizel Kati Atiklarin Zamansal ve Alansal Degisimi

Sule BEKTAS
Deniz Stratejisi Cer¢eve Direktifi Kapsaminda Deniz Copleri, Avrupa’da Yapilan
Caligmalar ve Tiirkiye Degerlendirmesi
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KUZEYDOGU AKDENIiZ’DE TROFiK DURUM
DEGERLENDIRMESI

Siileyman TUGRUL, Koray OZHAN, Ismail AKCAY

Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28, 33731 Erdemli-
Mersin
tugrul@ims.metu.edu.tr

Yiizey sularinda diisiik besin tuzu degerlerine sahip ve birincil liretimin ¢ok diigiik
oldugu Dogu Akdeniz’in kuzeydogu kita sahanligi sulari, nehirlerin ve kentsel
atiksularin tagimis oldugu inorganik besin tuzlarinin ve organik kirleticilerin etkisi
altindadir. Ozellikle, yar1 kapali kiyisal ekosistemlere drnek olabilecek Mersin ve
Iskenderun i¢ korfez sulari karasal kaynakli baskilarin en fazla goriildiigii
alanlardir. Denizlerde Biitiinlesik Kirlilik Izleme Projesi (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016) kapsaminda bu iki korfezin de iginde oldugu
Kuzeydogu Akdeniz kiyisal alanda su kalitesi degisimlerini belirlemek ve trofik
durum degerlendirmesi yapabilmek amaciyla Kuzeydogu Akdeniz kita
sahanliginda 2014-2016 yaz ve kig donemlerinde yerinde fiziksel (sicaklik,
tuzluluk, su yogunlugu, in-situ floresans, bulaniklik) dlgiimler ve Gtrofikasyon
gostergesi biyokimyasal (besin tuzlari, TP, CO, Chl-a, SDD) degiskenlerin
ornekleme ve Olglimleri gerceklestirilmistir. Elde edilen sonuglar zaman-mekan
Olgekli tartisilmis ve bdlge su kalitesi hakkinda degerlendirmeler yapabilmek
amaciyla iki farklt metot (TRIX ve HEAT) uygulanmustir.

TRIX siniflamasinda 4 farkli biyokimyasal degiskenin (CIN, TP, Chl-a ve CO)
kombinasyonu ile 0-10 araliginda degisen bir index siniflamasi yapilmaktadir. Bu
yaklagim, Akdeniz {iilkelerince 1990’11 yillarin basindan itibaren yaygin olarak
kullanilmaktadir. Kuzeydogu Akdeniz kita sahanliginda hesaplanan TRIX
degerleri, yiizey sularinda 0,1-5,1 araliginda degisim gdstermistir; yiiksek degerler
kirleticilerin yogun oldugu Mersin ve Iskenderun i¢ Korfezde si1g kiyisal alanda
goriilmiistiir ve kirlilik degerleri, referans alana gore 10-20 kata varan degisim
gostermistir. TRIX smiflama sonuglarimin oligotrofik &zellik gosteren Dogu
Akdeniz i¢in en kirli alanda 5-6 araliginda kalmasi nedeniyle, halihazirda
kullanilan yontemin 0-10 o&lgeginde daha hassas siniflama igin revizyonu
gereklidir.

Baltik bolgesinde yaygin 2000°1i yillardan itibaren kullanilan HEAT prensibinde,

her bolgenin Otrofikasyon gostergesi Ol¢im sonuglart incelenerek, karasal
baskilardan en az etkilenen bolge 6zellikleri dikkate alinarak “referans durum”
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degeri belirlenir; bunlarin en fazla %50°si de iyi kalite ekolojik 6zelliklere sahip su
kalitesi “sinir degerler” olarak belirlenmistir. Bolgedeki 6l¢iim sonuglart ile sinir
degeri oranlar1 hesaplanarak, her alan i¢in “Ekolojik Kalite Orani (EKO)”
belirlenir. Aym1 yaklasimla HEAT metodu Kuzeydogu Akdeniz’e uygulanmustir.
Mersin Korfezi’nde gergeklestirilen uzun donemli Olgiimlerden o6trofikasyon
gostergesi parametrelerin (besin tuzlari, Chl-a, SDD, dip su oksijen doygunluk
degeri) “Referans” ve iyi kalite sinir degerleri belirlenmistir. Bolgedeki izleme
sonuglarindan da EKO oranlar1 hesaplanmig Kuzeydogu Akdeniz yiizey sularinda
iyi/orta/kotii olarak su kalite siniflamalart yapilmistir. Ulasilan siniflama
sonuglarina gore, insan kaynakli kirleticilerin yogun etkiledigi otrofik kiyisal
alanlarda su kalitesi “orta-kotii” olarak simif Ozelliklere sahiptir. Oligotrofik
ozelliklere sahip agik deniz bolgesi su kalitesi ise alansal ve mevsimsel olarak “iyi-
cok iyi” olarak smiflandirilmistir.

Benzer otrofikasyon gostergesi parametreler kullanilarak yapilan ekolojik
yaklagimli su kalitesi/trofik durum siniflamasi benzer dagilim gostermistir. Ancak,
TRIX hesaplama yonteminde kullanilan mevcut katsayilar, alansal siniflamanin
hasiyetini sinirlamaktadir. HEAT yaklasimi daha hassas, tekli ve ¢ok parametreli
smiflama yaklasimi1  verebilmektedir. Ayrica, bu yaklasim sonuglarinin
kullanilmasi, iyi kalite oOzelliklere doniis icin alict ortam kirlilik &ziimleme
kapasitesi hesaplamas1 ve karasal kaynaklarda yiik azaltma segeneklerinin
degerlendirmesinin yapilmasina olanak verir. Boylece, havza bazli ¢evresel
yonetim planlarinin gelistirilmesi ve uygulanmasi miimkiin olacaktir.

Anahtar Kelimeler: HEAT, Kuzeydogu Akdeniz, Otrofikasyon, Su Kalitesi
smiflama, TRIX, Trofik durum
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TROPHIC STATUS OF THE NORTHEASTERN
MEDITERRANEAN

Siileyman TUGRUL, Koray OZHAN, Ismail AKCAY

Middle East Technical University-Institute of Marine Sciences, P.O. Box 28,
33731 Erdemli-Mersin
tugrul@ims.metu.edu.tr

The northern shelf zone of the Eastern Mediterranean which has low dissolved
nutrient concentrations and low primary productivity has been highly affected by
nutrients and organic pollutants carried by regional rivers and domestic water
discharges. Particularly, semi-enclosed Mersin and Iskenderun inner bays are
highly polluted by terrestrial inputs. In the scope of National integrated Marine
Pollution Programme (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016), in order
to assess water quality change and trophic conditions of the Northeastern
Mediterranean including these two bays, physical (temperature, salinity, density,
in-situ fluorescence, turbidity) and biochemical (nutrients, DO, Chl-a, SDD)
parameters were determined in summer and winter between 2014 and 2016. The
spatio-temporal variability of the results was discussed and two

The method of TRIX is a combination of 4 biochemical variables (DIN, TP, Chl-a
and DO) and is used for the trophic status of the water bodies, which ranges
between 0 and 10. This method has widely been used since 1990s by the
Mediterranean countries. The calculated TRIX values for the Northeastern
Mediterranean ranged from 0.1 to 5.1; higher values observed in coastal zone of
the Mersin and Iskenderun Bay where 10-20 times higher concentrations of
pollutants compared to reference areas were observed. Since the maximum TRIX
values in the Eastern Mediterranean, having oligotrophic condition, calculated in
the polluted area were at 5-6 levels, revision of the method should be needed so
that more precise classification are performed at the 0-10 scale.

According to HEAT method used since 2000s for the Baltic Sea, by examining
eutrophication-related variables and considering the least affected region as a
“reference condition”, “threshold values” were defined by increasing the reference
value 50%. After examining the ratios of the measured and the threshold values,
“Ecological Quality Ratio (EQR)” for each region was determined. The same
method was applied for the Northeastern Mediterranean. “Reference” and good
quality threshold values were determined by using long term data of

eutrophication-related parameters (nutrients, Chl-a, SDD, deep water oxygen
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saturation level) in the Mersin Bay. EQRs for the study region were calculated and
the Northeastern Mediterranean surface waters were classified as
good/moderate/bad status. According to classification results, the eutrophic waters
of the Northeastern Mediterranean had “moderate-bad” status while the water
quality of the open waters, having oligotrophic condition, was spatio-temporally
“good-very good” status.

Classification approaches showing water quality/trophic status by using similar
eutrophication-related parameters displayed similar variability. However,
coefficients for the TRIX calculation restrict the precise determination of the
regional classification. HEAT method is more precise than TRIX and it gives
single- and multi-parametric classification approach. Moreover, by using this
approach, the calculations of pollution assimilation for the “Good Environmental
Status” and the assessments for minimizing terrestrial loads can be achieved.
Therefore, improvement and the application of environmental management of the
basin-wide action plans can be possible.

Keywords: HEAT, Northeastern Mediterranean, Eutrophication, Water quality
classification, TRIX, Trophic status,
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KARADENIZ ve MARMARA DENIZININ COK
PARAMETRELI GOSTERGE TABANLI UYGULAMA (BEAST)
ILE OTROFIKASYON DURUMUNUN BELIRLENMESI

Mustafa MANTIKCI®, Colpan POLAT BEKEN®, Hakan ATABAY®, ibrahim
TAN®, Ahsen YUKSEK®, Dilek EDIGER®, Siileyman TUGRUL®

8TUBITAK- Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii,
Gebze-Kocaeli
®[stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul
°ODTU, Deniz Bilimleri Enstitiisii, Erdemli-Mersin
mustafa.mantikci@tubitak.gov.tr

Bu c¢aligmada Karadeniz ve Marmara Denizi’nin 2014-2015 yillarindaki
otrofikasyon durumlari, ¢ok parametreli Strofikasyon siniflama uygulamasi olan
BEAST (Black Sea Eutrophication Assessment Tool1.0) ile belirlenmistir. BEAST
uygulamasi, HELCOM tarafindan hazirlanmig olan HEAT (HELCOM
EutrophicationAssessmentTool3.0) uygulamasinin  Karadeniz’e  uyarlanmis
stirimiidiir. Her iki denizimize kiyisi olan bdlgelerdeki insan aktiviteleri artis
beraberinde evsel ve endisstriyel kaynakli asir1 azot ve fosfor atiklari
olusturmustur. Bu atiklar nehirler, direk desarjlar ve yetersiz aritimlar sebebiyle
deniz ortaminda asirt besin artisiyla Otrofikasyona sebep olmustur. Fakat
denizlerimizdeki 6trofikasyon durumu ile ilgili, hem izleme verilerinin yetersizligi,
hem de degerlendirme araglarinin eksikliginden dolay1 fazla bilgiye sahip
olunamamugtir. Diger bir yandan Avrupa direktiflerine (Su Cergeve Direktifi ve
Deniz Strateji Cergevesi Direktifi) gore, denizlerimizin mevcut durumlarin
degerlendirmemiz ve ¢evresel hedefler koyarak ilgili gostergeler i¢in siirdiiriilebilir
“Iyi Cevre Kosul” smir degerlerini belirlememiz gerekmektedir. Bu sebeplerden
otiirii  Denizlerde Biitiinlesik Kirlilik Izleme Projesi (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016) kapsaminda 2014-2015 yillar1 arasinda toplanmis
olan verilerle, Karadeniz ve Marmara Denizi i¢in belirlenmis olan deniz
degerlendirme alanlar1 ve kiy1 su kiitlelerine gore 6trofikasyon durum belirlemesi
yapilmigtir.

BEAST uygulamasiin verimli kullanilabilmesi i¢in,durum smiflamasi yapilacak
deniz alanlarinda G&trofikasyongdstergesi kabul edilen temel fiziksel ve biyo-
kimyasal degiskenlerin, 6ngoriilen dénemlerde ve istasyonlarda yeterli seviyede
Olciilmesi temel kosuldur. Bu o6l¢iim sonuglart kullanilarak her denizalani
icinkabul  edilebilir ~ “referans” ve  “hedef” degerleri belirlenmistir.
Degerlendirmede kullanilan gostergeler lige ayrilmistir; 1) Besin tuzlar seviyeleri:
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yiizey (0-10m) ¢dzlinmiis anorganik fosfat (DIP), ¢dzlinmiis anorganik azot (DIN),
¢oziinmiis silikat (DSi), 2) Direk etki gostergeleri: yiizey klorofil a ve seki disk
derinligi degerleri ve 3) Dolayl etki gostergesi olarak dip su ¢dziinmiis oksijen
konsantrasyonlaridir. Baski ve direk etki gostergeleri igin referans ve hedef
degerleri belirlenirken besin tuzlarmin ve klorofil-a nin en yiiksek oldugu kis
donemi sonuglar1 kullanilmigtir. Tuzluluk ve besin tuzlar1 arasindaki istatistiki
iliski dikkate alinarak, belirlenenbolgelerdebelirli tuzluluk aralifinda gecerli olan
“referans” ve “hedef” degerler yiizdelik (% 90percentile) metodu kullanilarak
hesaplanmustir.

Anahtar kelimeler: Karadeniz, Marmara Denizi, Otrofikasyon, BEAST, Besin
tuzlari, Klorofila, Coziinmiis Oksijen
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Mustafa MANTIKCI®, Colpan POLAT BEKEN®, Hakan ATABAY®, ibrahim
TAN®, Ahsen YUKSEK®, Dilek EDIGER®, Siileyman TUGRUL®
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We investigated eutrophication status of the Black Sea and Sea of Marmara for
2014-2015 wusing multi-metric indicator based tool BEAST (Black Sea
Eutrophication Assessment Tool1.0) which is a customized version of HELCOM
Eutrophication Assessment Tool (HEAT 3.0). Increasing human activities at
coastal areas of both seas have broughthousehold and industrial originated
nitrogen and phosphorus loads. High inputs of nutrients through rivers, discharges
and deficient wastewater treatments causedeutrophication in marine environment.
However, our knowledge about eutrophication status in Turkish seas is still poor
due to lack of adequate monitoring data and assessment tools. Moreover,
implication of European directives (Marine Strategy Framework Directive and
Water Framework Directive) requires assessment of the current status of national
marine waters and establishment of environmental targets and associated
indicators to achieve sustainable “Good Ecological Status”. Therefore, we assessed
eutrophication status of the Black Sea and Sea of Marmara in pre-defined marine
assessment units and coastal water bodies using data sets covering 2014-2015
which are collected by Integrated Marine Pollution Monitoring Project
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016).

To use BEAST effectively in the marine areas to be classified, it is essential that
basic physical and biochemical variables which are considered to be
eutrophication indicators, are measured at adequate levels in proposed periods and
stations. Using these measurement results, acceptable “reference” and “target”
values for each marine areas have been determined.Eutrophication indicators were
grouped under the following three criteria; 1) Nutrient levels: dissolved inorganic
phosphate (DIP), dissolved inorganic nitrogen (DIN), dissolved silicate (DSi) in
the surface layer (0-10 m depth), 2) Direct effects: chlorophyll a concentrations in
the surface layer and Secchi depth, and 3) Indirect effects: oxygen conditions in
bottom depth.While setting the reference and target values for pressure indicators
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and direct effects,results have been aggregated from winter (December-
February)data whereas nutrient pool and Chl-a values were the highest. Reference
and target values were calculated for a certain range by percentile method (90%
percentile) considering salinity effect on nutrient concentrations as salinity found
significantly to be correlated with nutrients.

Keywords: Black Sea, Sea of Marmara, Eutrophication, BEAST, Nutrients,
Chlorophylla, Dissolved Oxygen
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MERSIN VE ISKENDERUN KORFEZI TRIX DEGERLERI VE
BIYOKIMYASAL PARAMETRELERLE DEGISiMI

Ismail AKCAY, Siileyman TUGRUL, Koray OZHAN

Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisti, P.K. 28, 33731 Erdemli-
Mersin
ismail@ims.metu.edu.tr

Yar1 kapali kiyisal deniz ekosistemleri karasal kaynakli baskilarla nehir sular1 ve
evsel atiksularin tasimis oldugu organik ve inorganik kirleticilerden olumsuz
etkilenmektedir. iskenderun ve Mersin Korfezi kiyisal sulart bunun en tipik
ornegidir. Ozellikle kirletilmis nehir sular1 ve evsel atiksu desarjlartyla bu iki
korfez i¢c sularma tasinan organik/inorganik besin tuzlari 6trofik durumun
gelismesine yol agcmig ve korfez ekosisteminin biyokimyasal 6zellikleri ve 151k
gecirgenliginde ¢ok belirgin olumsuz degisimlere neden olmustur. Denizlerde
Biitiinlesik Kirlilik izleme Projesi (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016) kapsaminda Iskenderun ve Mersin korfezleri sularinda trofik durum
degerlendirmesi ve su kalitesi siniflamasi i¢in belirlenen istasyonlarda 2014-2016
yaz ve kig donemi fiziksel (sicaklik, tuzluluk, yogunluk, bulaniklik, Seki Disk
Derinligi (SDD)) ve biyokimyasal (besin tuzlari, toplam fosfor (TP), ¢6ziinmiis
oksijen (CO), klorofil-a (Chl-a), in-situ floresans) ol¢iimler gergeklestirilmigtir.
Elde Edilen sonuglarin zamansal ve mekansal degerlendirilmesi yapilmustir.
Korfez sularinda trofik durum siniflamasi ig¢in Gtrofikasyon gOstergesi
degiskenlerin (TP, ¢Ozlinmiis inorganik azot (TIN), CO ve Chl-a) o6l¢iim
sonug¢larina dayali olan klasik TRIX indeks metodu ile 0-10 skalasi araliginda
kalan degerler hesaplanmistir. TRIX ve otrofikasyon gostergesi parametrelerin
korfez ylizey sularindaki alansal ve mevsimsel degisimleri incelenmis; temiz ve
kirli alanlar, sinirlar1 ve su kalitesi siniflamasint sinirlayan faktorler belirlenmistir.

Ekolojik temelli su kalitesi siniflamasi 6l¢iilerinden olan TRIX indeksi 0,23-5,1
arasinda alansal/mevsimsel degisim gostermistir. Yagiglarin ve nehir sulari
debilerin arttig1 kis doneminde karasal girdiler genis kiyisal alani etkilemistir; en
yiiksek TRIX degerleri (4,7-5,1) Mersin ve Iskenderun i¢ kérfez sularinda
hesaplanmigstir. Yiiksek TRIX degerleri, i¢c korfezde ve nehir deltas: iistiindeki s1g
sularda insan kaynakli Strofik durumun gelistigini gostermistir; ancak karasal
baskilarin zayifladig1 yaz déneminde alansal etkinin zayifladigi gézlenmistir. ki
korfezde nehir etkisinin zayif oldugu deniz alaninda TRIX degerleri diistiktiir
(0,23-2,8) ve tipik Dogu Akdeniz oligotrofik o&zelliklerini yansitir. TRIX
hesaplamasinda kullanilan TP degerleri temiz sularda 0,06-0,10 uM araligindadir;
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karasal baskilarin yogun oldugu kiy1 ve nehir deltas: sularinda 0,50-0,87 uM’ye
kadar ulagmistir. Reaktif fosfat derisimi, TP ye katkis1 diisiik kalmistir (0,02-0,48
uM). Toplam inorganik azot (TIN: NO, + NH,) degerleri her iki korfez sularinda
yagmur sularmin ve nehir debilerinin arttigi kis doneminde ¢ok belirgin artis
gostermistir. Ozellikle Iskenderun i¢ korfez yiizey sularinda kis déneminde TIN
derisimi asir1 yiiksek (> 80 uM) ol¢iilmiistiir. Ancak bu degerler ylizey alt1 sularda
diistiktiir. Mersin i¢ korfez kiy1 sularinda (Tuzluluk>36,7) TIN degerleri yaz/kis
doneminde 0,12-13,1 uM araliginda degisim gostermistir. Fitoplankton biyo-kiitle
gostergesi olan Chl-a degerleri mevsimsel ve zamansal olarak 0,01-1,68 pg/L
araliginda degismistir; en yiiksek degerler Mersin Korfezi’nde evsel atiksular ve
Seyhan nehir suyu girdilerinin karistigi kiyisal alanda Sl¢iilmistiir. Bu sularda
TIN, TP degerleri de asir1 yiiksektir; hesaplanan yiiksek TRIX indeks degeri,
otrofik durumun olustugunun gostergesidir. Coziinmiis oksijen doygunluk
seviyeleri, temiz bolge ylizey sularinda Dogu Akdeniz 6zelligini yansitmigtir
(%100-105). Otrofik kosullarin gelistigi, TRIX ve klorofil derisiminin yiiksek
oldugu i¢ korfezde oksijen doygunluk seviyesi %110-120 araliginda degismistir.

TRIX degerlerinin igerdigi degiskenler ile regresyon analiz sonuglarina goére; en
giiclii iliski biyo-kiitle gostergesi Chl-a degerleri arasinda goriilmiistiir. Ayrica
otrofikasyon gostergesi degiskenlerinden olan SDD (suyun biyo-optik 6zelligini
yansitir) ve tatli su girdilerinden etkilen tuzluluk degerleri ile TRIX arasinda gii¢lii
ve negatif bir iligki vardir. Sonug olarak karasal baskilarin yogun oldugu Mersin i¢
korfez sig kiyisal alanda su kalitesi oldukga disiiktir (6trofik/kotii). Bati
Akdeniz’in mesotrofik su 6zelliklerine gore gelistirilen TRIX indeks siniflamasi
yonteminde kullanilan katsayilar kendi bolgesine 6zgiidiir. Bu nedenle, iyi kalite
(referans durum) 6zellikleri ¢ok farkli olan oligotrofik sularda klasik TRIX temelli
ekolojik su kalitesi siniflamasinda hassasiyet sinirlamasi olmaktadir (TRIX<6).
Hassas smiflama i¢in dogu Akdeniz’e uygun TRIX denklemi adaptasyonuna
ihtiyag vardir. Ayrica, mevcut izleme noktalar1 yaz ve kig doneminde SN/HA gecis
alanlarinin sinirlarini belirlemede yetersizdir.

Anahtar Kelimeler: Iskenderun Korfezi, Mersin Korfezi, Otroﬁkasyon, TRIX
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Semi-enclosed coastal marine ecosystems have been negatively affected by
organic and inorganic pollutants carried by rivers and domestic water discharges.
Iskenderun and Mersin Bay coastal waters are the particular examples of these
ecosystems. River flows and wastewater discharges carried into coastal waters of
the two bays caused development of eutrophic conditions resulting in drastic
changes in biochemical properties and light transmission of the bay ecosystem. In
the scope of National integrated Marine Pollution Programme (CSB/CEDIDGM -
TUBITAK/MAM; 2014-2016), physical (temperature, salinity, density, turbidity,
Secchi Disc Depth (SDD)) and biochemical (nutrients, total phosphorus (TP),
dissolved oxygen (DO), chlorophyll-a (Chl-a), in-situ fluorescence) variables were
measured at selected stations in the two bays in summer and winter seasons
between 2014 and 2016 in order to assess trophic status and classify water quality
of the Iskenderun and Mersin Bay. Temporal and spatial variations of the results
were evaluated. In order to assess trophic status of the two bays, TRIX values,
between 0-10, were calculated based on the results of eutrophication-related
variables (TP, dissolved inorganic nitrogen (DIN), DO and Chl-a). Regional and
seasonal variations of TRIX and eutrophication-related parameters were examined,;
polluted and unpolluted areas and their ranges and the limitations for the factors of
classification of water quality were determined.

TRIX values, one of the ecological water classification methods, ranged spatio-
temporally between 0.23 and 5.1. Terrestrial inputs affected wider area in coastal
zones of the bays in wet winter periods due to increase in rainfall and river
inflows; maximum TRIX values (4.7-5.1) were calculated in Mersin and
Iskenderun inner bays. Higher TRIX values in the inner bays and river-fed coastal
zone indicated human-induced eutrophic conditions. However, terrestrial pressures
limited regional variation in dry summer seasons. Low TRIX values (0.23-2.8)
were observed in the less polluted sites of the two bays where limited river
influences were observed displaying typical oligotrophic property of the eastern
Mediterranean. TP values, in TRIX calculation, ranged between 0.06 and 0.10 uM
in the open waters and reached to 0.50-0.87 uM level in river-fed coastal areas.
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Contribution of reactive phosphate to the TP pool was low, which varied between
0.02 and 0.48 uM. Total inorganic nitrogen (DIN: NOy + NH,) values increased in
the two bays in winter periods due to the increase in rainfall and river inflows.
Particularly, Iskenderun inner bay DIN values were very high in wet winter
periods (> 80 uM). However, these values were lower below surface layers.
Coastal zone DIN concentrations ranged between 0.12 and 13.1 pM in Mersin
inner bay (Salinity>36.7). Chl-a (phytoplankton biomass-indicator) values varied
seasonally and temporally between 0.01 and 1.68 uM and maximum values were
observed in coastal area of the Mersin Bay, where domestic water discharges and
Seyhan River inflows are highly pronounced. DIN and TP concentrations were
also higher in Mersin Bay coastal zone and the calculated TRIX values indicated
development of eutrophic conditions in the inner bay. Dissolved oxygen saturation
levels displayed typical Eastern Mediterranean property (100-105%). Saturation
levels in eutrophic inner bay varied between 110 and 120%, where highest TRIX
and chlorophyll values were observed.

According to regression analyses between TRIX values and TRIX variables, the
strongest relationship was observed between TRIX and biomass-indicator Chl-a.
Moreover, SDD (a bio-optical property), which is one of the eutrophication-
indicators, and salinity displayed a strong negative relationship with TRIX values.
In summary, low quality of the Mersin inner bay coastal waters were observed
(eutrophic/bad). Coefficients for the TRIX index method developed for the
mesotrophic Western Mediterranean are peculiar to that region. Therefore, the
precision of TRIX method, based on ecological classification of water quality, is
limited for the oligotrophic waters having good quality (reference condition) water
properties (TRIX<6). In order to obtain precise classification of water quality,
adaptation of TRIX equation should be needed for the Eastern Mediterranean.
Moreover, available monitoring stations are inadequate to assess the boundary of
the transitional areas between hot points and sensitive areas.

Keywords: Iskenderun Bay, Mersin Bay, Eutrophication, TRIX

44



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016

KARADENIZDE EVSEL ATIKSU DERIN DENiZ DESARIJI
NOKTALARINDA OTROFIKASYON ETKISININ
DEGERLENDIRILMESI

Yiiksel ARDALI, Gamze TURAN, Nevzat BEYAZIT, Feryal AKBAL, Ayse
KULEYIN, Tolga AYERI, Hiilya OZEN, Seyma ATAY

Ondokuz Mayis Universitesi, Miihendislik Fak., Cevre Miih. Bol., Samsun
yuksel.ardali@omu.edu.tr

Bu ¢alisma, Cevre ve Sehircilik Bakanlhig: tarafindan desteklenen “Derin Deniz
Desarji  Tasarim Kiriterlerinin = Belirlenmesi Projesi  (2015)” kapsaminda
Karadeniz’de derin deniz desarj1 yapilmakta olan noktalarda 6trofikasyon etkisinin
belirlenerek mevcut durumun ortaya konulmasi amaciyla hazirlanmistir. Karadeniz
boyunca 36 derin deniz desarji sisteminden dogu, bati1 ve orta Karadeniz’i temsil
edecek sekilde Samsun, Giresun, Sinop, Rize, Kastamonu, Zonguldak, Trabzon
illerinden derin desarj sistemleri segilerek desarj noktalari ve etki alanlari bahar ve
yaz aylarinda izlenerek mevcut durum degerlendirilmistir. Secilen noktalarda
atiksu ve deniz suyu analizleri yapilmistir. Derin deniz desarj sistemlerinin
seyrelme oranlar1 belirlenerek 6trofikasyon etkileri ortaya konulmustur. Atiksu ve
yiizey, orta ve dip noktalarindan alinan deniz suyu 6rneklerinde sicaklik, toplam
azot, toplam fosfor, Kklorofil-a, ve biyokimyasal oksijen ihtiyaci parametreleri
izlenmistir.  Klorofil-a degerinin  yiiksek olmast fitoplankton  artigini
gostermektedir, evsel atiksular ve tarimsal drenajlar ile deniz ortamina giren besin
maddelerinin fitoplankton seviyesinin artig1 ile iligkili oldugu seklinde ifade
edilebilir. Kentsel Atiksu Yonetmeligine gore “Hassas ve Az Hassas Su Alanlari
Tebligi, Ek 3’de Karadeniz igin Otrofikasyon kriterleri belirlenmistir. Bu
degerlendirmeye gore Karadeniz’de bazi illerde deniz ortaminda mezotrofik hatta
bazi noktalarda oOtrofik Ozellikte oldugu belirlenmistir. Biyokimyasal oksijen
ihtiyact sonuglart degerlendirildiginde difiizorlerin yeterli seyreltmeyi sagladigi
belirlenmistir. Deniz suyunda amonyak degerlerinin Su Kirliligi Kontrol
Yonetmeligi Deniz Suyunun Genel Kalite Kriterleri baslikli Tablo4’de verilen
sinir degerlerden diisiik oldugu goriilmektedir. Buna karsin atiksuda olgiilen
toplam azot ve fosfor konsantrasyonlarinin oldukga yiiksek oldugu “Derin Deniz
Desarjima izin verilebilecek Atiksularin Ozellikleri” baslikli Tablo 22°de belirtilen
sinir degerleri saglamadigi goriilmistiir. Karadeniz’de karasal kokenli kirleticilerin
etkisiyle yogun baski altinda bulunan bolgelerde oOtrofik etkinin gozlenme
olasiligiin oldugu fakat derin deniz desarji sistemlerinin pek ¢ogunda seyrelme
oranlarinin saglandig gériilmektedir.

Anahtar Kelimeler: Otrofikasyon, Karadeniz, Derin deniz desarj1, Evsel atiksu.
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KULEYIN, Tolga AYERI, Hiilya OZEN, Seyma ATAY
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Samsun, Turkey
yuksel.ardali@omu.edu.tr

This study, within the scope of the project for "Determination of Deep Sea
Discharge Design Criteria (2015)" funded by the Ministry of Environmental and
Urbanization, aims to determine the effect of eutrophication in the deep sea
discharge points in the Black Sea. Deep discharge systems were selected from
Samsun, Giresun, Sinop, Rize, Kastamonu, Zonguldak and Trabzon in order to
represent east, west and middle Black Sea from the 36 deep sea discharge systems
throughout the Black Sea and the discharge points and their influence areas were
evaluated in the spring and summer months. Wastewater and sea water analyzes
were made at selected points. Eutrophication effects were determined by
determining the dilution rates of deep sea discharge systems. Temperature, total
nitrogen, total phosphorus, chlorophyll-a, and biochemical oxygen demand
parameters were monitored in samples taken from wastewater and surface, middle
and bottom points. High chlorophyll-a value indicates phytoplankton increase, it
can be expressed that domestic wastewater and agricultural drainages and nutrients
entering marine environment are related to increase of phytoplankton level.
According to the Urban Wastewater Regulation, "Communique on Sensitive and
Less Sensitive Water Areas”, Annex 3 defines eutrophication criteria for Black
Sea. According to this evaluation, it is determined that some of the points in the
Black Sea are in mesotrophic or even some points as eutrophic in the marine
environment. When the biochemical oxygen demand results were evaluated, it was
determined that the diffusers provided sufficient dilution. It is seen that the
ammonia values in seawater are lower than the limit values given in Table 4 titled
general quality criteria of Water Pollution Control Regulation Sea Water.
However, it was seen that the total nitrogen and phosphorus concentrations
measured in wastewater were found as high enough to meet the limit values given
in Table 22 titled "Characteristics of Wastewater to be permitted to Deep marine
discharge". It is observed that in the Black Sea, the effects of terrestrial pollutants
have the possibility of observing the eutrophic effect in areas under intensive
pressure, but dilution rates of deep sea discharge systems are provided.

Key words: Eutrophication, Black Sea, Deep sea discharge, Domestic wastewater.
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ALIAGA ENDUSTRIYEL ALANINDAKI TEHLIKELI
MADDELERIN BiYOINDIKATORLER UZERINDEKI
ETKILERI

Asli KACAR®, Ali KOCYIGIT?, L.Tolga GONUL?, idil PAZI*,
Filiz KUCUKSEZGIN®, Gokdeniz NESER*

'DEU Deniz Bil;'_mleri ve Teknolojisi Enstitiisti, No: 100 fnciralti, Lzmir
2Ege Universitesi, Biyoloji Boliimii, Bornova, Izmir
asli.kacar@deu.edu.tr

Korfezler, starinler, limanlar gibi kiyisal alanlar, evsel ve endiistriyel desarjlardan
kaynaklanan tehlikeli atiklarin alic1 ortamlart olarak yogun etki altindadir. Calisma
alani olan Aliaga bélgesi, Izmir ilinin 50 km kuzeybatisinda yer almakta ve yogun
endiistrilesme ile artan niifustan etkilenmektedir.  Gemi sOkiim tesisleri,
petrokimya kompleksi ile birlikte bolgede yer almaktadir. Bu ¢aligmanin
amagclarindan ilki, Aliaga bolgesindeki metal ve Polisiklik aromatik
hidrokarbonlar (PAH) gibi kimyasal Kirleticilerin biyoindikatér midyedeki
seviyelerini tespit etmek, ikinci olarak bu kirleticiler ve midyedeki DNA hasari
arasindaki iligkiyi degerlendirmek ve son olarak da, gemi sokiim alaninin
bolgedeki bakterilerin metal direnci dagilimi tizerindeki etkilerini de belirlemektir.

Metallerin (Hg, Cd, Pb, Cr, Cu, Ni, Zn, Mn) ve PAH’larin neden oldugu genetik
hasar Komet analizi yoluyla biyoindikatér midye Mytilus galloprovincialis’de
ilkbahar ve sonbahar donemlerinde yapilan analizler ile belirlenmistir. %T-DNA
olarak ifade edilen en yiiksek DNA hasar1 (%31.01) ilkbahar doéneminde
gbzlenmistir. Midyedeki PAH ve metal Olglimleri ile DNA hasari iligkisine
bakildiginda, hasarin fenantren ve Cr, Cd ile iligkili olabilecegi goriilmistiir (p <
0.05). Bu sonuglar, midyelerdeki Komet analizinin endiistriyel alanlardaki
genotoksisitenin saptanmasinda kullanislt bir arag olabilecegini dogrulamaktadir.

Diger yandan, bolgedeki gemi sokiim alanindaki sedimentlerden izole edilen
bakteriler incelenmistir. Onii¢ bakteriyal izolat 16S rDNA dizi analizi kullanilarak
identifiye edilmis ve izolatlarin Bacillus cinsine ait tiirler oldugu belirlenmistir. Bu
suslar, metallerin minimum inhibisyon konsantrasyonlar1 (MIC) agisindan
aragtirtlmisgtir. Metallere kars1 direngleri genel olarak
Pb>As>Ni>Co>Cu>Zn>Cr>Cd>Hg seklinde bulunmustur. Bu sonuglara gore,
tespit edilen bakterilerin metal ile kirletilmis sedimentlerde yasayabildigini
gostermektedir. Bu nedenle, metal direngli bakterilerin endiistriyel alanlarda
metallerin potansiyel toksisitesinin indikatorleri olarak yararli olabilecegi
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goriilmiistiir. Sonug olarak, sanayilesme faaliyetlerinin etkisi altindaki kiy1
alanlarmin biyoindikatorlerin  kullanimi  yoluyla diizenli olarak izlenmesi
onerilmektedir.

Anahtar Kelimeler: Tehlikeli maddeler, midye, DNA hasar1, komet analizi, metal
direngli bakteriler, Aliaga
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EFFECTS OF HAZARDOUS SUBSTANCES ON
BIOINDICATORS IN ALIAGA INDUSTRIAL AREA

Asli KACAR?, Ali KOCYIGIT?, L.Tolga GONUL?, idil PAZI*,
Filiz KUCUKSEZGIN®, Gokdeniz NESER*

'DEU Institute of Marine Sciences and Technology, No: 100 ['nciralti, Lzmir
’Ege University, Department of Biology, Bornova, Izmir
asli.kacar@deu.edu.tr

Coastal areas, such as bays, estuaries, and harbors, are heavily polluted since these
areas are the settlements to which hazardous substances from industrial and
domestic wastes are discharged. The study area is Aliaga, which is located 50 km
northwest of the city of Izmir; it has been affected by industrialization activities
and the growing population. Ship dismantling facilities, along with the
petrochemical complex, are located in the region. The present study aims firstly to
find out the chemical pollutant levels such as metals and polycyclic aromatic
hydrocarbons (PAHs) in bioindicator mussel from Aliaga region; secondly to
evaluate relationship between the DNA damage in mussel and these contaminants;
finally, to determine the effects of ship dismantling zones on metal resistance of
bacterial isolates from the region as well.

The genetic damage was evaluated using bioindicator mussel Mytilus
galloprovincialis caused by metals (Hg, Cd, Pb, Cr, Cu, Ni, Zn, Mn) and PAHs
through Comet assay and the study was conducted during the spring and autumn
periods. The highest level of DNA damage expressed as T-DNA% was observed
in the spring (31.01 %). Analysis of the correlation in mussels showed a
statistically significant positive correlation between damage and Cr, Cd,
phenanthrene (p<0.05). These results confirm that Comet assay can be as a
suitable tool for the measurement of genotoxicity in the industrial regions.

On the other hand, bacteria which isolated from sediments in ship dismantling area
were investigated. Thirteen isolates were identified by phylogenetic analysis using
16S rDNA sequences which indicated that the isolates were belonged to genus
Bacillus. These strains were evaluated in respect of the minimum inhibitory
concentrations (MICs) of metals. The general order of resistance to the metals was
found as Pb>As>Ni>Co>Cu>Zn>Cr>Cd>Hg. These results suggest that the
isolates could survive in metal contaminated sediments. Therefore, metal resistant
bacteria may be useful as bioindicators of potential toxicity of metals in industrial
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area. Overall, coastal areas under the effects of industrialization activities should
be monitored regularly through the use of bioindicators.

Key words: Hazardous substances, mussel, DNA damage, comet assay, metal
resistant bacteria, Aliaga
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DOGU KARADENIZ KIYILARINDA DENIZEL KATI
ATIKLARIN ZAMANSAL VE ALANSAL DEGISIMI

Coskun ERUZ?, Koray OZSEKER"

) 8KTU, Deniz Bilimleri Fakiiltesi
KTU, Deniz Bilimleri ve T eknolojisi Enstitiisti
coskuneruz@gmail.com

Karadenizokyanuslardanyalitilmis, sadece Tiirk bogazlar sistemi ile diger
denizlere baglanan yari kapali ,%18-22 tuzlulugu ile aci su karakterli bir su
kiitlesidir. Kendine has tatli su agirlikli su biitcesi olan Karadeniz’in %91 ine
yakini1 anoksik yapidadir. Organizmalarin yasamasini olanakli kilan oksijenli su
kiitlesi kiyisal bolgede 200 m, agik denizde ise 80m derinlige sahip yiizey
tabakalardadir. Karadeniz in su kiitlesinde oldugu gibi dar kita sahanligi
iizerindeki kiyt ekosistemleri-kiy1 alanlari, en iiretken ve tehlike altindaki
ekosistemleri barindiran alanlaridir. Ortamdaki degisikliklere ve miidahalelere
asir1 duyarlhidirkiyr ekosistemleri ( karasal ve denizel) pek cok farkli bitki ve
hayvan tiiriine ev sahipligi yapmaktadir. Ozellikle insan kaynakli degisiklikler ve
kirleticiler =~ ekosistemlerin  yikimi  veya tamamen yok olmasmna neden
olabilmektedir. Dogu Karadeniz kiyilar1 yogun yerlesim ve niifus yogunlugu ile
birlikte, ekonomik gelisme ve tiiketim aligkanliklarina bagli artan oranda kat1 atik
kirliligine maruz kalmaktadir. Bu ¢alisma2009-2016 yillar1 arasinda Trabzon kiy1
zonunda1190 km? alanda yiiriitiilmiigtiir. Denizel kati atiklarin zamansal ve alansal
dagilim ile ilgili ¢alismada atiklarin tespitinde 119km uzunlugundaki kiyr kiyi
yapisina gore 5 katagoriye ayrilarak 5-50 noktada drnekleme gergeklestirilmistir.
istasyonlarda 100-200m?lik alanda atiklarm cinsi ( plastic, metal, cam, textile),
sayis1 ve agirligi ayri ayr belirlenmistir. Istatistiki, grafiksel analizlerle, bolge
kiyilarmin plastik agirlikli kirleticileri net kisi altinda ve kati atiklarin %50-60
plastic, %10-15 metal, %5-8 cam ve %20-25 teksti iiriinii oldugu belirlenmistir.
Kat1 atiklarin yogunlugunun diger kiy1 alanlarina nazaran kent kiyilar1 ve akarsu
agizlar1 yakinindaki kiyilarda artis gésterdigi belirlenmistir. Atiklarin kaynaklari
irdelendiginde %90 dan fazlasinin karasal- kirsal alan kokenlidir. Atiklarin zamana
bagl degisimi 2009-2010 yilagore 2011-14 doéneminde azalma, 2016 da ise %50
ye varan oranda bir artis gozlenmistir.

Degisime neden olan etkenler; azalista kat1 atiklarin kent ve kirsal yerlesimlerde
diizenli toplanmas: ve diizenli deponi alanlarinda biriktirilmesi iken, artisa neden
olan etken akarsu kenarlari, mera, yayla ve ormanlara doniik i¢ ve dig turizm
aktviteleri oldugu belirlenmistir. Bu aktivitelere bagh kirsal alanlardaki atik
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kirliliginin artmasi ve bu atiklarin akarsular araciligi ile denize taginarak mevsime
ve hava akimlarma bagh kiy1 akintilar1 ve riizgarlar etkisi ile kiyilarda, plajlar da
birikmeye neden olmaktadir.

Anahtar Kelimeler: Karadeniz, denizel kat1 atik, kirlilik
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TEMPORAL AND SPATIAL VARIATION OF MARINE
LITTER AT THE EASTERN BLACK SEA COAST
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8KTU, Deniz Bilimleri Fakiiltesi
KTU, Deniz Bilimleri ve T: eknolojisi Enstitiisti
coskuneruz@gmail.com

The Black Sea is a semi-enclosed water mass which is insulated from the oceans.
It is connected to the other seas only by the Turkish Straits system. It is bituminous
water mass with 18-22% salinity. The Black Sea has 91% anoxic water mass. The
oxygenated water masses that are able to live organisms are only surface layer
with a depth of 200 m in the coastal zone and 80 m in the open sea side. Coastal
ecosystems on the narrow continental shelf are the most productive and
endangered ecosystems. Coastal ecosystems (terrestrial and marine) are home to
many different species of plants and animals which are extremely sensitive to
changes in the environment conditios. In particular, human-induced changes and
pollutants can lead to the destruction or complete destruction of ecosystems. The
Eastern Black Sea coast is exposed to increasingly pollution of solid wastes due to
intensive settlement and population density and due to economic development and
consumption habits. This study was carried out in the coastal zone of Trabzon in
the area of 1190 km? between 2009-2016. In the study, for the determination of
temporal and spatial distribution of marine litter, 119 km coast was dvided 50
sampling points and separated 5 categories according to the coastal structure. At
the stations, the type of the waste (plastic, metal, glass, textile), the number and the
weight of the area of 100 square meters are separately determined. By statistical
analysis, it is determined that the region is intensely polluted. Solid wastes are 50-
60% plastic, 10-15% metal, 5-8% glass and 20-25% textile products. It has been
determined that the density of solid wastes increases at the shores near the city and
stream mouths compared to the other coastal areas. When sources of wastes are
considered, more than 90% is terrestrial-rural origin. The time-dependent change
of litter decreased in 2011-14 period and in 2016 there was an increase of up to
50%. Factors causing change; While the decreasing solid wastes they were
collected regularly in the urban and rural settlements and deposited in the regular
landfill. It has been determined that the factors causing the increase are internal
and external tourism activities directed wastes towards the rivers, meadows,
plateaus and forest areas and beaches. Increasing waste pollution in rural areas due
to these activities and transporting these wastes to the sea through the rivers.
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Wastes transported in the sea by coastal currents and winds due to seasonal air
flows and accumulated on the beaches due to coastal hydrodynamic effects.

Key Words: Black Sea, Marine Litter, solid waste pollution
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DENIZ STRATEJiSI CERCEVE DIREKTIFi KAPSAMINDA
DENiZ COPLERI, AVRUPA’DA YAPILAN CALISMALAR VE
TURKIYE DEGERLENDIRMESI

Sule BEKTAS

Cevre ve Sehircilik Bakanlhigi, CED, Izin ve Denetim Genel Miidiirliigii,
Laboratuvar Olgiim ve Izleme Dairesi Baskanligi, Gélbasi/Ankara
sule.bektas@csh.gov.tr

Deniz ¢opleri; kiiresel dlgekte insan sagligi, cevre, deniz canlilari, ekonomik ve
sosyal hayat1 olumsuz yonde etkileyen dnemli bir gevre problemidir. Copler deniz
ortaminda yiizeyden tabana kadar tiim denizlerde, en kirsal alanlar dahil,
mevcuttur. En énemli deniz ¢6pili kaynaklart karasal kokenlidir. 1980°lerden beri
plastik tiiketiminin artmasiyla birlikte deniz ¢6pii miktart da Snemli oranda
artmistir. Coplerin % 80’1 plastiklerden olusmaktadir.

Coplerin etkilerinin azaltilmasina yonelik olarak bazi uluslararasi, bolgesel ve
ulusal diizeyde mevzuat olmasina ragmen, problem her gegen giin artma
egilimindedir. Avrupa Komisyonu tarafindan deniz ¢opleri konusunda ¢ok uzun
yillardir ¢aligmalar yapilmaktadir. Deniz Stratejisi Cerceve Direktifinde “deniz
¢opleri” iyi ¢evresel durum tanimlayicilarindan birisi olarak belirlenmistir ve 4
adet indikatorle birlikte tanimlanmigtir

Bu caligmanin amaci; deniz ¢opleri konusunda literatiir bilgilerinin incelenmesi,
analiz edilmesi ve Tirkiye’de deniz ¢opleri sorununa iliskin oneriler sunulmasidir.
Calismada deniz ¢opleriyle ilgili; bilimsel arastirmalar, makaleler, bolgesel ve
ulusal s6zlesmeler, yayinlar ve kamuoyu egitim ¢alismalari incelenmistir. Deniz
¢opleri sorununun ¢oziimil iilkeler, bolgeler ve bireylerle isbirligini gerektirir.
Copler kiiresel bir problem olup azalim faaliyetlerinin; kiiresel Ol¢ekte
gelistirilmesi, bolgesel diizeyde koordine edilmesi ve ulusal diizeyde uygulanmasi
gerekir. Kiiresel diizeyde basari saglanabilmesi i¢in deniz ¢oplerinin miktar1 ve
karakterizasyonunun standart metotlarla belirlenmesi 6nemlidir.

Deniz ¢oplerinin ve negatif etkilerinin azaltilmasi igin; lokal, ulusal ve bolgesel
strateji ve politikalar uygulanmalidir. Coplerin azaltilmasina iligkin alman
onlemlerin etkinliginin kesin olarak degerlendirilmesi i¢in denizlerimizde mevcut
¢op kirliligi ve kaynaklari bilinmelidir. Ulkemizde su anda ¢oplerin kaynagi,
sebepleri, dagilimi ve miktar1 hususunda bilgilerimiz olduk¢a azdir. Tirkiye
denizlerinde deniz ¢opleri arastirmalar1 tesvik edilmelidir. Problemin ¢6zlimiine
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iligkin politikalar gelistirilmelidir. Kara kokenli ve deniz kokenli ¢oplerin
azaltilmast; deniz ¢opleriyle ilgili aktiviteler hususunda sektorler arasinda,
bolgesel ve ulusal isbirliklerinin gelistirilmesi; halkin atik {iretim ve bertaraf
davraniglarinin degistirilmesi ile ¢evre dostu turizm uygulamalarinin gelistirilmesi
gerekmektedir.

Anahtar Kelimeler: Deniz ¢opii, deniz stratejisi ¢ergeve direktifi, iyi gevresel
durum, kiiresel sorun
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MARINE LITTER WITHIN THE MARINE STARTEGY
FRAMEWORK DIRECTIVE, STUDIES IN EUROPE AND
TURKEY ASSESSMENT
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Laboratuvar Olgiim ve Izleme Dairesi Baskanligi, Gélbasi/Ankara
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Marine litter is a growing environmental problem, which adversely affects
environment, biota, public health, economics and social life at global level. It
contaminates our seas from sea surface and to the deep sea, even in remote areas.
The greatest sources of marine litter are land based activities. Marine litter became
such an urgent issue from 1980s. The increasing use of plastic materials in the last
decades has influenced substantially the spread of marine litter. Studies have
shown that 80 % of marine debris is plastic items.

Despite several international agrrements, regional sea conventions and national
efforts to reverse this trend, the problem continues to grow. The European
Commission has been a very active player in addressing this issue for a number of
years. The Marine Strategy Framework Directive has specified ‘marine litter’ as
one of its descriptors of good environmental status and four indicators of this have
been identified.

The objective of this study is; to present and analyse available information on
marine litter in scientific literatiire and to propose recommendations for addressing
the problems associated with marine litter in Turkey. In this study; research
papers, articles, regional and international agreements, publications and
organizational efforts to educate the public were reviewed concerning marine litter
. Solving the marine litter issue will require every country’s, region’s and
everyone’s cooperation. Marine litter is a global problem and mitigation actions
should be developed around a global framework, coordinated at the regional level
and implemented at the national level. We need standardized methodologies for
quantification and characterisation of marine litter to be able to achieve global
estimates.

To mitigate marine litter and its undesirable consequences, a number of local,

national as well as regional strategies and policies will need to be implemented.
We need to identify litter sources and evaluate the amount present in our seas in
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order to assess and evaluate precisely the effectiveness of measures implemented
to reduce marine litter pollution. The current state of knowledge about the
sources, causes, quantities and distribution of marine litter at the region level in
Turkey is very poor. Academia and industry is required to encourage to research
to marine pollution and debris in our seas. It is crucial to formulate policies for
dealing with the problem. We need to reduce land-based waste and sea-sourced
litter; improve regional, national and inter sectoral coordination on marine litter
related activitties; influence people’s waste generation and disposal behaviors;
develop and implement environmentally-friendly tourism.

Anahtar Kelimeler: Marine litter, Marine Strategy Framewok Directive, Good
Environmental Status, Global issue
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ULKEMIZ KIYI SULARINDA SEDIMANDA ORGANIK
KIRLETICILERIN SEVIYELERI

Hakan ATABAY @, Leyla G. TOLUN @, Sehmus BASDUVAR®, Erdal
KARA® | Ertugrul ASLAN®), Cihangir AYDONER®, Colpan Polat BEKEN @

@TUBITAK, Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii,
41470 Kocaeli, Tiirkiye
®Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitiisii, 33731,
Erdemli- Mersin, Tiirkiye
hakan.atabay@tubitak.gov.tr

Poliaromatik hidrokarbonlar (PAH), Poliklorlu bifeniller (PCB) ve Pestisitler AB
direktiflerinde ve Bolgesel Denizler S6zlesmelerinde (Barselona, Biikres) dncelikli
kirleticilerin 6nemli bir grubuna dahildir. Cevre ve Sehircilik Bakanliginin
destekledigi TUBITAK MAM Cevre ve Temiz Uretim Enstitiisii tarafindan
yiiriitiilen Denizlerde Biitiinlesik Kirlilik izleme Projesi kapsaminda (CSB-
CEDIDGM, TUBITAK/MAM; 2014-2016), Tiirkiye Denizleri’'nde yiizey
sedimanlarinda Petrol hidrokarbonlari, PAH’lar, PCB ve Pestisitlerin dagilimlari
aragtiritlmistir.  2014-2015 yillarinda 20-60 m derinlikte ve yumusak taban
yapisinda 45 sediman istasyonunda izleme ¢alismalari yapilmistir.

Karadeniz’de Zonguldak (TRK13) ve Samsun’da (TRK28), Marmara Denizi’nde
Istanbul Bogaz1 girisi ve Kii¢iikgekmece’de ve Ege Denizi’nde Izmir Korfezi ve
Aliaga’da yiiksek konsantrasyonda TPH ve PAH bilesikleri tespit edilmistir.

Ege Denizi'nde Izmir Kérfezi (IZMSW1) ve Aliaga’da (ALISW2), Marmara
Denizi’nde Izmit Kérfezi’nde (1Z30) 7 PCB bileseninin toplanm (PCB28, PCB52,
PCB101,PCB118, PCB138, PCB153 ve PCBI180) ERL standardinda verilen
degerin ustiindedir. Akdeniz ve Karadeniz’de tiim istasyonlarda 7 PCB bilegeninin
toplam1 ERL standardinda verilen degerin (11,5 ng/g) altindadir.

Pestisit bilesenlerine bakildiginda DDT ve tiirevleri tiim istasyonlarda tespit
edilmistir. Desarjlara yakin olan istasyonlarda ERL degerlerinin iizerinde
konsantrasyonlar saptanmis olsa da diinya capinda belirlenen seviyelere kiyasla
daha diigiik kalmaktadir. Diger pestisit degiskenleri (a-BHC, b-BHC, d-BHC,
Aldrin, Dieldrin ve Endrin) eser miktarda veya Olgiim sinirmmn altinda
bulunmustur.
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Bu ¢alisma sonucunda organik kirlilige neden olan antropojenik baskilarin ortaya

konulacak ve iyi ¢evresel durum hedefleri ortaya konarak cevresel yonetiminin
etkinliginin artirilmasi saglanacaktir.

Anahtar Kelimeler: Sediman, PCB, Pestisit, PAH, ERL
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Polyaromatic hydrocarbons (PAHSs), Polychlorinated biphenyls (PCBs) and
Pesticides are important group of priority pollutants included in the EU directives
(2013/39/EU; 200/60/EC) and Regional Seas Conventions (Barcelona ve
Bucharest). Spatial distribution of total Petroleum hydrocarbons (TPH), PAHSs,
PCBs and Pesticides were investigated in surface sediments from the Turkish
coastal waters and assessed for their potential risks under the ongoing National
Integrated Monitoring Project (CSB-CEDIDGM, TUBITAK/MAM; 2014-2016),
implemented by TUBITAK-MAM and supported by Republic of Turkey Ministry
of Environment and Urbanization. 45 sediment stations were monitored in 2014
and 2015 laying in 20-60 m depths range and having soft bottom typology.

Higher TPH and PAH concentrations were recorded at Zonguldak (TRK 13) and
Samsun (TRK 28) in the Black Sea; entrance of the Istanbul Strait and
Kucukcekmece in the Marmara Sea; [zmir Bay and Aliaga in the Aegean Sea.

The sum of 7 PCBs compounds (PCB28, PCB52, PCB101, PCB118, PCB138,
PCB153 and PCB180 (ICES7)) concentrations were higher than ERL standards at
Izmir Bay (1ZMSW1) and Aliaga (ALISW?2) in the Aegean Sea and Izmit Bay in
the Marmara Sea. All of the station in the Mediterranean and Black Sea were
recorded with lower contents of ERL standards (11.5 ng/g).

Pesticides including DDT and derivatives were detected in all stations.
Concentrations above the ERL values were recorded in the stations close to
discharges but not especially high in comparison to levels reported from
throughout the world. The other pesticide derivatives (a-BHC, b-BHC, d-BHC,
Aldrin, Dieldrin and Endrin) were measured at trace quantity or below the
detection limit.

63


mailto:hakan.atabay@tubitak.gov.tr

I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016
The present data provides a baseline to develop targets for good environmental
status and assess the effectiveness of environmental management activities against
eventually future anthropogenic organic pollution.

Keywords: Sediment, PCB, Pesticide, PAH, ERL
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ULKEMIZ KIYI ALANLARINDAKI AGIR METAL
KIiRLILIGININ DEGERLENDIRILMESI
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®@TUBITAK, Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii,
41470 Kocaeli, Tiirkiye
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Agir metallerin suda ve sedimanda bulunmasi dogal veya antropojenik kaynaklarla
iligkili olabilir. Evsel-endiistriyel atiksular, madencilik, isletme-bakim, bosaltim
iceren atik bertarafi gibi prosesler baslica antropojenik kirlilik kaynaklari
arasindadir. “Biitiinlesik Kirlilik Izleme Isi” Projesi’nin bir pargasi olarak, 2014-
2015 yillarinda Tiirkiye kiyi1 alanlarindaki 45 sediman istasyonunda inorganik
kirletici icerikleri arastirilmaktadir (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016).

Bu caligma kapsaminda iilkemiz kiyt ve deniz alanlari ile bunlara referans
olusturmasi beklenen alanlar1 temsilen yiizey ¢o6kellerinden Orneklemeler
yapilmistir. Orneklerin  bir kismi1 zamansal yonelim calismalarina yonelik
olmasinin yanisira kirliligin mekansal olarak dagilimimi tespit etmek amaciyla
almmustir. Inorganik kirletici parametreleri olarak arsenik (As), kadmiyum (Cd),
krom (Cr), bakir (Cu), nikel (Ni), kursun (Pb), ¢inko (Zn) ve civa (Hg) igerikleri
degerlendirilmistir.

Yiizey sedimanlarindaki agir metal igeriklerinin belirlenmesi, EPA’nin 3052 no’lu
metoduna uygun olarak gergeklestirilmistir. Agir metal agisindan sediman kirlilik
durumunun degerlendirilmesi, referansa gore karsilagtirma (zenginlestirme faktorii
- ZF) ve ckosisteme etkisine (diisik etki araligit -ERL) gore yapilmustir.
Zenginlestirme faktorii, seyl ortalamasi baz alinarak hesaplanmistir.

Zenginlestirme faktor degerlerine gore, Kursun parametresi agisindan Ege ve
Marmara Denizleri incelendiginde “orta” diizeyde zenginlesme derecesinde oldugu
tespit edilmistir. Arsenik agisindan “orta” diizeyde zenginlesme, Ege ve
Marmara’da goriilmektedir. Civa ve Cinko agisindan Marmara ve Ege Denizi’nde
“orta” diizeyde zenginlesme oldugu belirlenmistir. Marmara Denizinde “orta”
diizeyde, diger denizlerde daha diisiik Kadmiyum zenginlesmesi goriilmektedir.
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Krom igerigi bakimindan “yiiksek” zenginlesmenin (>5) Akdeniz’de, “orta”
diizeyde zenginlesmenin ise Marmara Denizi’nde tespit edildigi goriilmektedir.
Ancak Akdeniz i¢in belirtilen “yiiksek” zenginlesme durumunun, bélgedeki krom
yataklarindan kaynaklanmakta oldugu bilinen bir gergektir. Metal cevher igeriginin
yiiksek oldugu boélgelerde, referansa dayali daha gergekei bir degerlendirme igin
bolgeye 6zgii fon degerlerinden yararlanilmasi daha uygun olabilir.

Anahtar Kelimeler: Metal kirliligi, Yiizey sedimani, Zenginlestirme faktori,
Diisiik Etki Araligt
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The existence of heavy metal in sea water and sediment may be related to natural
or anthropogenic sources. Urban -industrial wastewater, mining, operation-
maintenance and dumping processes are major anthropogenic sources. As a part of
the ongoing “Integrated Pollution Monitoring Project in Turkish Seas”, the
pollutant contents are investigated at 45 sediment stations in coastal areas of
Turkey between 2014-2015 years (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016).

In the context of this study, samples were taken from surface sediments which are
representing coastal, marine and probable reference areas. Some of the samples
were taken for the purpose of the trend analysis beside that all of the samples are
used to show the spatial distribution of pollution. Arsenic (As), cadmium (Cd),
chromium (Cr), copper (Cu), nickel (Ni), lead (Pb), zinc (Zn) and mercury (Hg)
elements were evaluated as inorganic pollutant parameters.

The contents of heavy metals in surface sediments were performed according to
the EPA 3052 method. The heavy metal levels in sediment were assessed by
comparing with the reference conditions (the enrichment factor -EF) and the
ecosystem effect levels (effects range low -ERL). The enrichment factors were
computed using shale average values.

The calculated EF values indicate that Pb enrichment is average degree in Aegean
and Marmara Sea, and it is also at the same amount in Mediterranean and Black
Sea. The Marmara and Aegean Seas have average enrichment of As, Zn and Hg.
The Cd concentration in Marmara Sea is higher than the other seas. The
Mediterranean and Marmara Sea has high and moderate Cr enrichment,
respectively. Notwithstanding, high Cr enrichment in Mediterranean Sea is
calculated because of the chromium deposits in the region. It may be more
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appropriate to use site-specific background values for a more realistic assessment
due to the natural existence of high ore content.

Keywords: Metal Pollution, Surface Sediment, Enrichment Factor, Effects Range
Low
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VE SINIFLANDIRILMASI
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Denizlerde Biitiinlesik Kirlilik izleme Projesi (CSB/CEDIDGM -
TUBITAK/MAM; 2014-2016) kapsaminda 15 — 31 Agustos Marmara Denizi’nin
farkli bolgelerini temsil edebilecek 18 istasyonda ornekleme yapilmistir.
Orneklemede MEDIST protokoliine uygun trol ag1 ve algarna kullanilmigtir. Elde
edilen veriler degerlendirilerek, deniz tabani kati atik dagilim alanlar1 ve mensei
belirlenmistir. Deniz ¢dplerinin siniflandirilmasinda MEDIST protokolii referans
almmugtir.

Arastirma bulgularina gére Marmara Denizi’nde dagilim yapan ¢oplerin %75 i
plastik (L1), %10 metal (L3), Kumas Tekstil (LS) ve Lastik (L2) ise %4 oraninda
bulunmustur. Cam, Agag, Kagit ve digerleri ise %2 oraninda dagilim yapmaktadir.
Denizel ¢opiin %80 i ambalaj (yiyecek, igecek paketleme) sanayinden gelmektedir.
%3. 3 ii ise balik¢ilik faaliyetlerinden kaynaklanmaktadir.

Denizel kati atik dagilimi incelendiginde, akintinin diisiik oldugu ve anoksik
kosullarin hakim oldugu, Izmit Kérfezi'nde bulunan 1Z17 istasyonunda birim
alanda (13535 adet/km® ve 694 kg/km? ) en yiiksek denizel ¢op dagilimi tespit
edilmistir. Aym1 sekilde 1Z30 istasyonunda da yogun ¢Op dagilimi izlenmistir.
Denizel ¢opiin menseine bakildiginda plastik (L1) grubunun orta ve i¢ korfezde
diger gruplara oranla daha fazla oldugu gozlenmistir. Plastik poset ve pet siselerin
en fazla oldugu bolge ise Gemlik Korfezinin i¢ kisimlaridir. Bu durum gegmis
yillarda yapilan aragtirmalar ile benzerlik gostermektedirler.

Genel olarak dagilim incelendiginde Niifusun yogun oldugu boélgelerde kati atik
kirliliginde yiiksek oldugu gdzlenmektedir. Bu alanlar yiiksek baski altinda
olmalarindan dolay1 biyogesitlilik agisindan da zayif alanlardir. Diger bir dnemli
bulgu ise kuzeyli riizgarlarin etkin oldugu giiney bati alanlarinda plastik poset ve
pet sisenin, diger kat1 atik malzemeye oranla yiiksek olmasidir.

Anahtar Kelimeler: Marmara Denizi, Kat1 Atik, Biyogesitlilik, Plastik, Dagilim
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DEBRIS IN THE SEA OF MARMARA
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Within the scope of the Integrated Pollution Monitoring Project in Turkish Seas
(CSB/CEDIDGM-TUBITAK/MAM,; 2014-2016), samples were collected from 18
stations representing different water body types of the Sea of Marmara via using
trawl net and beam trawl in accordance with the MEDIST Protocol between 15th
and 31st of August. The distribution and the origin of the marine debris on the
seabed were determined based on the dta collected. MEDIST protocol was
accepted as reference in order to classify the debris.

In the light of the results, 75% of the marine debris distributed in the Sea of
Marmara was plastics (LI) while metal (L3), textiles (L5) and gum elastic (L2)
were recorded as in the percentages of 10, 4 and 4 in the terms of abundance,
respectively. The abundance of glass, wood, paper and other kinds of litter were
calculated as 2%. It was observed that the 80% of the marine debris were
originated from industry of packing materials (viands) and 3.3% of it was
originated from fisheries activities.

Moreover, it was established that the station of 1Z17 located in the Izmit Bay
where low current system and anoxic conditions prevail, had the highest number of
marine debris in the terms of abundance per unit (13535 unit/ km? and 694
kg/km?). In a similar manner, large amounts of marine debris were recorded in the
station of 1Z30 also located in Izmit Bay. Considering the origin of the debris, the
group of plastic debris (L1) was higher in the terms of abundance in mid and inner
parts of the bay than the other kinds of debris. Additionally, the area where had the
highest amounts of plastic bags and bottles was the inner parts of the Gemlik Bay.
This status resembles with the past surveys.

When the distribution of the marine debris examined in general, in the highly
urbanized areas the pollution of litter is higher as well. These kinds of areas are
poorer in the terms of biodiversity due to increasing pressure. It is highly
significant to report that the plastic bags and bottles were in higher amounts in
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compare to the amounts of other kinds of debris in the areas where the northern
winds are efficient.

Key words: The Sea of Marmara, Marine debris, Biodiversity. Plastics,
Distribution
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Istanbul Universitesi, Su Uriinleri Fakiiltesi, Ordu cad. No:200 Fatih, Istanbul
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Bat1 Karadeniz’de kat1 atiklarin belirlenmesi amaciyla 2016 yilinin yaz déneminde
yapilan bu arastirmada, Igneada ile Bafra/Samsun arasinda toplam 20 ayri
istasyondadip trol operasyonlar1 “Denizlerde Biitiinlesik Kirlilik izleme Projesi
(CSB/CEDIDGM-TUBITAK/MAM,; 2014-2016)” kapsaminda
gerceklestirilmistir. Trol ag1 2,5-3 mil/saat’lik sabit bir hizla ¢ekilerek s6z konusu
istasyonlardan 30 dakikalik ¢ekimler yapilmistir. Her bir ¢ekim sonucunda trol
agindan ¢ikan kati atiklar uygun goriillendokuz kategoride siniflandirilmigtir. Birim
alanda kat1 miktari, taranan alan yontemiyle hesaplanmistir. Bati Karadeniz’de trol
aglarinda sik rastlanan islenmemis aga¢ kiitiikleri ve komiirler dogal kaynakli
olmasi sebebiyle hesaplamalara dahil edilmemistir.

Bu arastirma sonucunda, 6 trol istasyonunda kati atik bulunmamasina ragmen, 14
trol istasyonunda kat1 atik olarak genellikle naylon torbalar, araba lastikleri, pet ve
metal kutular, cam siseler, seramik testiler, kumas ve dogal iplere rastlanilmustir.

L1 plastik simift igerisinde degerlendirilenposet pargalari ve pet siseler sayisal
bakimdan diger gruplara gore distiinliik saglamakla birlikte, toplam kati atik
miktarinin % 52 sini olusturmaktadir. Sayisal bakimdan nispeten diisiik olan araba
lastikleri, yliksek agirlik degeri nedeniyle L2 lastik-kauguk grubunun agirlik olarak
%74’lik bir orani temsil etmesine neden olmustur. Kati atiklar igerisinde cam-
seramiklerin orani sayisal olarak % 20, agirlik olarak ise % 7 olarak bulunmustur.
Kumas ve metal kat1 atiklarin orani ise sayisal ve agirlik olarak en diisiik degerde
kalmustir. Birim alandaki kati atik miktar1 42-994 adet/km? ve agirhg ise 3,7-
3128,7 kg/kmolarak hesaplanmustir.

Anahtar Kelimeler: Bat1 Karadeniz, Kat1 Atik, plastik
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F. Saadet KARAKULAK

Istanbul Universitesi Su Uriinleri Fakiiltesi, Ordu cad. No:200 Fatih, Istanbul
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In the summer of 2016, bottom trawling operations were carried out between
Igneada and Bafra / Samsun, in order to determine the solid wastes in the Western
Black Sea (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016). The trawls were
towed at a constant speed of 2.5-3 mph and duration were 30 minutes at each of 20
stations. The solid wastes from the trawl operations were classified in nine. The
swept area method was used to calculate the amount of solid waste per area.
Untreated wood logs and coals, which are common in trawl nets in the Western
Black Sea, are not included in calculations due to their natural origin.

As a result of this research, nylon bags, car tires, pet and metal canisters, glass
bottles, ceramic pots, fabrics and natural threads were found as solid waste at 14
trawl stations, although there were no solid wastes at 6 trawl stations.

The bag parts and pet bottles evaluated in the L1 plastic class are superior to the
other groups in numerical terms and constitute 52% of the total waste amount. Car
tires, which are relatively low in numerical terms, caused the L2 tire-rubber group
to represent 74% weight ratio due to the high weight rating. The proportion of
glass-ceramics in solid wastes is found to be 20% and 7%, respectively. The
proportion of fabric and metal solid waste remains numerically and weightily at its
lowest. The amount of solid waste in the units is calculated as 42-994 units/km?
and the weight is 3.7 — 3128.7 kg/km?.

Key words: Western Black Sea, Marine debris, Plastics
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2016 YAZINDA TURKIYE DENIZLERINDEN, SU YUZEYINDE,
SU KOLONUNDA, SEDIMANDA VE BALIK
MIDE/BAGIRSAKLARINDA MIKROPLASTIK ANALIZININ
ON SONUCLARI
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®Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Trabzon, Tiirkiye y
“Istanbul Universitesi, Su Uriinleri Fakiiltesi, Laleli, Istanbul, Tiirkiye
Ystanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Miiskiile Sok.,
Vefa, Istanbul, Tiirkiye
STUBITAK — Marmara ArastirmaMerkezi, Gebze, Istanbul, Ti tirkiye

Plastikler deniz kat1 atiklarin ¢ok biiyiik bir kismini olusturmakta olup, bunlarin
gines 15181, tuzluluk ve fiziksel etkilere maruz kalarak pargalanmasiyla
mikroplastikler olugmaktadir. Mikroplastiklerin denizel canlilar tarafindan
yenilmesi sonucu sindirim organlarinda birikmeye, tikanmaya ve sonucunda
6limlere neden olmaktadir. Gergeklestirilen ¢aligmada, 2016 yazinda Tiirkiye nin
tim denizlerinden alinan 3’er tekrarli Orneklerde, su yiizeyinde (SW), su
kolonunda (WC), sedimanda (SE) ve balik mide/bagirsaklarinda, (uzunlugu
Smm’den kii¢iikk olan) mikroplastiklerin kalitatif ve kantitatif dagilimi analiz
edilmistir. Analiz edilen balik tiirleri genelde tiim Tiirkiye denizlerinin hepsinde
ortak bulunan tiirleri (yani barbun Mullus barbatus ve istavrit Trachurus
mediterraneus veya T. trachurus) ve de diger baz tiirleri (Merluccius merluccius,
Phycis blennoides, Tripsopterus minutus, Pagellus erythrinus, Pagellus sp. ve
Merlangius merlangus) icermektedir. Burada, toplam 18 SW, 18 WC, 21 SE
orneklerinden ve 846 balik fertlerinden elde edilen 6n sonuglar sunulmaktadir.

Tim degerlendirilen ortamlar igerisinde en yiiksek mikroplastik ¢esitliligi, 39
farkli kod varlig: ile su ylizeyi orneklerinde tespit edilmistir. Toplamda tespit
edilen tiim plastik parcaciklarinin % 11.6’lik pay ile en sik karsilagilan plastik tipi
seffaf naylon pargaciklar1 (N4) dir.

Degerlendirilen 846 baliktan 514’iiniin sindirim kanallar1 igerisinde (yani mide ya

da bagirsakta) toplamda 1051 adet mikroplastik pargacik tespit edilmistir. Diger
bir deyisle, balik fertlerinin %57’sinin sindirim kanallarinda plastik bulunmustur.
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Toplamda analizi gergeklestirlen 8 tiir ve 24 6rnekleme istasyonu i¢in sindirim
kanallar1 igerisinde tespit edilen mikroplastik pargaciklari ¢ogunun bireylerin
bagirsaklarinda bulundugu goriilmektedir. Elde edilen sonuglar ileride
gerceklestirilecek olan izleme ¢aligmalart i¢in 6nemli bir temel veri islevi
gorecektir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK)
tarafindan; CAYDAG- 114Y244 (“Tirkiye Akdeniz Sahillerinde Mikro-plastik
Kompozisyonu ve Miktarinin Belirlenmesi; Mikro-plastiklerin Deniz Canlilar
Uzerindeki Olas1 Biyolojik Birikimi”) ve CAYDAG- 115Y627 (“Mikroplastik
Partikullerin Ve Plastik Katkisi Olan Bisfenol A Organik Bilesiginin Mersin
Korfezinde Dagilim Gosteren Bazi Zooplankton Turleri Uzerine Etkilerinin
Belirlenmesi”) adli  projeleri ve ayrica Cevre ve Sechircilik Bakanligi’nin
destekledigi TUBITAK MAM Cevre ve Temiz Uretim Enstitiisii tarafindan
yiiriitiilen Denizlerde Biitiinlesik Kirlilik Izleme Projesi
kapsaminda gergeklestirilmistir (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016).

Anahtar Kelimeler: Mikroplastik, Tiirkiye denizleri, Su yiizeyi, Su kolonu,
Sediman, Balik tiirleri
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As a consequence of prolonged exposure to UV light and physical abrasion, plastic
materials  resulting from  marine litter undergo fragmentation forming
microplastics. As a consequence, the ingestion of microplastics by marine animals
causes accumulation, occlusion and death. In this study, qualitative and
quantitative analyses of microplastics (less than 5 mm in length) in the surface
waters (SW), water column (WC), sediment (SE) and in fish guts from all four
Turkish Seas sampled during Summer 2016 were performed. Fish species
generally comprised the most common (i.e. the red mullet Mullus barbatus and the
horse mackerel Trachurus mediterraneus or T. trachurus) but also included some
other species (Merluccius merluccius, Phycis blennoides, Tripsopterus minutus,
Pagellus erythrinus, Pagellus sp. and Merlangius merlangus). Here, we present
preliminary results from a total of 21 SE, 18 SW, 18 WC samples and 887 fish
individuals.

Of all abiotic samples analyzed, sea surface water (SW) samples contained the
most abundant range of microplastics comprising 39 coded plastic categories.
Transparent nylon (N4) particles were the most frequently encountered plastic type
comprising 11.6 per cent of the total number of microplastic particles.

A total of 1051 microplastic particles were detected in 514 fish guts from a total
of 887 fish examined. To further quantify, plastic was found in 57 per cent of fish
individuals. For a total of 8 species and 24 sampling stations, microplastics in the
fish guts were found to be mainly present in the fish intestines. The results
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obtained here provide important baseline information for future microplastic
monitoring efforts.

This research was supported through Scientific and Technological Research
Council of Turkey (TUBITAK) grants; CAYDAG - 114Y244 (“Estimating the
quantity and composition of micro- plastics in the Mediterranean coast of Turkey;
the potential for bioaccumulation in seafood”) and CAYDAG-115Y627 (“Impacts
of Microplastic Particles and Bisphenol A as a Chemical Additive in Zooplankton
Species of Mersin Bay”) as well as bythe "Integrated Pollution Monitoring Project
in Turkish Seas” that is performedby TUBITAK MAM Environment and Cleaner
Production Institute supportedby the Ministry of Environment and Urbanisation
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016).

Keywords: Microplastics, Turkish seas, Sea surface, Sea water column, Sediment,
Fish species
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DENIZLERDE BUTUNLESIK KIiRLILIiK iZLEME PROJESI —
2011 YILI AKDENIZ VE EGE DENIZI CALISMALARI

Yesim Coban YILDIZ?, Betil ERGEV?, Okan TAKTAK?

8DERINSU Sualti Miihendislik ve Danismanlik Ltd. Sti. Nilgiin Sk. 5/1-2,
Kavaklidere Ankara
yesim.yildiz@derinsu.com

“Denizlerde Biitiinlesik Kirlilik izleme Projesi” kapsaminda 2011 yilinda Akdeniz
ve Ege Denizi’'nde ikigser deniz seferi gerceklestirilmistir. Cevre ve Sehircilik
Bakanligi’nin sahipligindeki Proje, uluslararasi ve ulusal mevzuata yonelik deniz
izleme c¢aligmalarinin gercgeklestirilmesini ve denizlerimizin ekolojik ve kirlilik
statiilerinin Su Cerceve Direktifi ve Deniz Stratejisi Cergeve Direktifi
dogrultusunda belirlenmesini hedeflemistir. Proje, ulusal deniz ve kiy1 ydnetimi
politika ve stratejilerinin belirlenmesine temel olusturmay1 amaglamistir. Calisma,
DERINSU Sualti Miihendislik ve Danismanlik Ltd. Sti. koordinasyonu ile, yine
DERINSU’ya ait olan RV BELUGA isimli bilimsel arastirma gemisi ile
yapilmistir. Istasyon ag1 hassas ve az hassas alanlar1 kapsayacak sekilde
olusturulmus, MED POL 4. Faz kapsaminda 2006 yilindan beri yiiriitilen
calismalar Akdeniz i¢in 34, Ege Denizi i¢in 52 istasyona yayilarak alansal olarak
genisletilmistir. Tiim seferlerde, su kolonunda sicaklik, tuzluluk, ¢6ziinmiis oksijen
ve seki disk oOlglilmiis, suda besin elementleri ve klorofil-a, fitoplankton ve
zooplankton Orneklenmistir. Ayrica birinci etapta sedimanda Kirlilik ve bentik
caligmasi, ikinci etapta biyotada kirlilik ve demersal balik ¢alismasi
yapitlmistir.Proje ¢iktist olarak asagidaki baglica oOneriler degerlendirmeye
sunulmustur:

. TRIX indeksinin Tiirkiye kiyr sulari i¢in uygunlugunun detayli olarak
arastirilmas;
. Otrofikasyon izleme c¢alismalarinda mevsimsel —siireklilik  &nem

tasidigindan, bundan sonraki ¢alismalarin plankton patlamalarinin gézlenebildigi
yiiksek tiretimli donemleri ve kig karigimlarini yakalayacak sekilde planlanmasi
ve mimkiinse ¢alismanin dort mevsime yayilmast;

. Nehir etkisi altindaki gecis sular1 ve nehir agizlarindaki g6l ve lagiinlerin
dikkatle izlenmesi;

. Tiim nehirler ve biiylik debili atiksu desarjlart igin diizenli veri akisinin
saglanmast;

. Hangi biyotik indeksin arastirma bolgesinin bentik kalitesini saptamada
daha saglikli sonuglar verdigini belirlemek amaciyla detayli calismalar
yapilmasi.
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Bu calismada, Akdeniz ve Ege Denizi’nin 2011 yilindaki kimyasal ve trofik
durumunun belirlenmesine dair arastirmalardan iki 6rnek sunulmustur. Kimyasal
durumun belirlemesi i¢in ylizey sedimaninda o&lgiilen metal konsantrasyonlari
zenginlesme faktoriiyle ve sediman kalite kilavuzlariyla degerlendirilmistir.
Otrofikasyon parametreleri ise TRIX Indeksi, Proje doneminde yiiriirliikte olan
Kentsel Atiksu Aritimi Yonetmeligi Hassas ve Az Hassas Su Alanlar1 Tebligi ve
Proje tarihinden sonra vyiiriirlige giren Yeriisti Su Kalitesi Yonetimi
Yonetmeligi’ne gore degerlendirilerek su kiitlelerinin trofik durumu belirlenmis,
2011 yilinda kullanilan ve daha giincel kriterler ile yapilan degerlendirmeler
karsilagtirtlmistir.

2011 yilinda yapilan degerlendirmelerde, calisma donemlerinde Akdeniz’in
genelde oligotrofik karakterde oldugu, ancak bolgesel olarak mezotrofik sartlarin
goriilebildigi (6r., Iskenderun Kérfezi) ve dtrofikasyon riski olustugu (6r., Mersin
Korfezi) belirtilmistir. Ege Denizi’nin de, genelde oligotrofik karakterde oldugu
ancak bolgesel olarak mezotrofik sartlarin goriilebildigi (6r., Gulliik Korfezi) ve
otrofikasyon riski olustugu (or., izmir Kérfezi) belirlenmistir.

Akdeniz’de, Ol¢iim yapilan istasyonlarin %35’inde sedimanda metal kirliligi
gdzlenmistir. Iskenderun, Mersin, Fethiye Korfezi ile Kas ve Dildare Burnu -
Anamur bolgesi agir metal bakimindan “kirli” durumdadir. Meri¢ Nehri ve
Marmara Denizi kaynakli sularin Kuzey Ege’de, endiistriyel aktivitelerin ve
kismen Bakirgay girdisinin Aliaga ve Candarli Korfezlerinde metal kirliligine
neden oldugu goriilmiistiir. Kiiciik Menderes Nehri’nin de metal kirliligi agisindan
dikkatle izlenmesi gerektigi belirlenmistir.

Trofik durum belirlenmesinde bolgeye 6zel indekslerle yapilan degerlendirmelerin
daha gergekci sonuglar verdigi, Ege Denizi ve Akdeniz icin farkli indeksler
olusturma gerekliligi goriilmektedir. Ayrica, halen yiriirliikte olan farkli
yonetmeliklerde belirtilen birbiriyle uyumsuz degerlendirme kriterlerinin gbzden
gegirilerek biitiinliik saglanmasi gerekliligi agiktir. Sedimanda metal kirliliginin
degerlendirilmesinde de bolgesel dogal konsantrasyonlarin belirlenerek bunlara
bagli kalite kriterleri olusturulmalidir. Gegmise doniikk verinin giincel
degerlendirme kriterleri ile gbzden gecirilmesi, izleme ve degerlendirmenin
stirekliligini saglamak acisindan yerinde olacaktir.

Anahtar Kelimeler: Akdeniz, Ege Denizi, sedimanda metal kirliligi, trofik durum,
kimyasal durum, Derinsu
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In year 2011, four marine surveys were conducted in The Mediterranean and
Aegean Seas in the scope of “Integrated Marine Pollution Monitoring Project”.
The Project, owned by Ministry of Environment and Urbanisation, aims realisation
of marine monitoring in the scope of national and international regulations and
determination of ecological and chemical status of the seas according to Water
Framework and Marine Strategy Framework Directives. The Project focuses on
providing a baseline for development of national marine and coastal management
politics and strategies. The study was coordinated by DERINSU Underwater
Engineering and Consultancy Ltd. by the scientific research vessel RV BELUGA,
owned by DERINSU. The station net was established to cover the sensitive and
less sensitive areas. The studies carried out within the scope of MED POL Phase 4
since 2006, were extended spatially to 34 stations for the Mediterranean and to 52
stations for the Aegean Seas. Temperature, salinity, dissolved oxygen and secchi
disc depth were measured and samplings were conducted for nutrients,
chlorophyll-a, phytoplankton and zooplankton during all four surveys. In addition,
sediment pollution and benthic surveys were conducted for the first leg and
pollution in biota and demersal fish surveys were conducted for the second leg.
The following suggestions were submitted for evaluation as the Project outcome:

o Need for a detailed study for suitability of TRIX index for coastal waters of
Turkey;

e Due to the importance of seasonal continuity, planning of the future
eutrophication monitoring studies to cover productive and winter mixing periods
and if possible extend the study to four seasons.

o Careful monitoring of the transition waters under the effect of riverine inputs; as
well as lakes and lagoons at river mouths;

¢ Provide regular data-flow from all rivers and from wastewater discharges with
high-flowrate;

e Need for detailed studies to identify the most suitable biota indices for the
determination of benthic quality of the research area.
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In this study, the examples from the efforts for the determination of chemical and
trophic status of The Mediterranean and The Aegean Seas in the year of 2011 is
presented. For the determination of the chemical status, metal concentrations of
surface sediments were evaluated by use of enrichment factor and sediment quality
guidelines. Eutrophication parameters were assessed according to TRIX index,
Urban Wastewater Treatment Regulation Sensitive and Less Sensitive Water
Areas Declaration which was in place during the Project time being, and according
to Surface Water Quality Management Regulation, entered into force after the
termination of the Project. The assessments made by the criteria utilised in year
2011 were compared to those made by up-to date criteria were compared.

The evaluation made in 2011 indicates that, The Mediterranean Sea is in generally
oligotrophic character, though regionally mesotrophic status (i.e., Iskenderun Bay)
and eutrophication risk (i.e., Mersin Bay) can be seen. Similarly, it is determined
that Aegean Sea is in general oligotrophic, but mesotrophic status (i.e., Giilliik
Bay) and eutrophication risk (i.e., izmir Bay) occurs regionally.

In 35% of the sampling stations in the Mediterranean Sea, sediment metal
pollution has been determined. Iskenderun, Mersin, Fethiye Bays, Kas and Dildare
Cape - Anamur regions are “polluted” by metals. The results indicated that fluxes
from Meri¢ River and Marmara Sea caused metal pollution in North Aegean. In
Aliaga and Candarli Bays, industrial inputs and partially Bakir¢ay inflow have
been shown to cause sediment metal pollution. Kiigiik Menderes River also must
be monitored carefully in terms of metal pollution.

The study indicates, the evaluation made by the index specific to the region gives
more reliable results, consequently, the need for development of different indexes
for The Aegean and The Mediterranean Seas. In addition, there is an apparent need
for a review for integrity of incompatible evaluation criteria given by different
regulations. For the evaluation of metal pollution in sediments, regional
background concentrations and corresponding quality criteria must be determined.
To provide continuity in monitoring and evaluation, historical data also should be
reviewed by up-to-date evaluation criteria.

Keywords: Mediterranean Sea, Aegean Sea, metal pollution in surface sediment,
trophic status, chemical status, Derinsu.
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KUZEYDOGU AKDENIZ YUZEY SEDIMANLARINDA METAL
VE HIDROKARBON KONSANTRASYONLARININ DEGISiMI

Koray OZHAN, Siileyman TUGRUL, Sehmus BASDUVAR, Ismail AKCAY

Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28, 33731 Erdemli-
Mersin
koray@ims.metu.edu.tr

Deniz tabaninda biriken partikiil inorganik maddelerin kaynagi, nehir ve sel
sularmin kiyt sulara tasidigt maddelerdir. Sediman fazinda biriken organik
maddenin kaynagi karasal kdkenli ve deniz ortaminda siiregelen fotosentez ve
ikincil iiretimin olusturdugu organik madde kalintilarinin deniz tabaninda
birikmesidir. Sediman fazindaki organik ve inorganik madde birikimi ve yiiksek
konsantrasyon degerleri, kiyisal bolgede kirlilik kaynaklarinin en hassas
gostergelerdir. Mersin ve Iskenderun korfezlerinin yer aldigi kuzeydogu Akdeniz
kiy1 sulari insan kaynakli baskilar sonucu 6trofikasyon riski ile birlikte sediman
fazinda petrol kokenli ¢ok halkali aromatiklerin (PAH) ve agir metallerin artig
gosterdigi  kiyisal alanlarin  basindadir. PAH ve metal grubu kirlilik
parametrelerinin - Kuzeydogu Akdeniz kiyisal alaninda mevcut durumun
belirlenmesi amaciyla “Denizlerde Biitiinlesik Kirlilik izleme” projesi kapsaminda
2014 ve 2015 yaz donemlerinde 11 istasyonda alinan yiizey sedimani 6rneklerinde
PAH ve metal analizleri yapilmistir. Olgiim degerlerinin alansal karsilastirmasi
yapilmig ve giivenilir kabul edilebilir gegmis donemdeki sonuglarla karsilastirmast
yapilarak, zamansal degisimin varlig1 sorgulanmistir.

Kiyisal bolgede, son 15 yillik donemde zamanla degisime ugrayan sedimanda
kirlilik analizi 6n islem yontemleri uygulanarak, PAH ve agir metal ol¢iimleri
yapilmistir. Temiz bolge degerleri baz (referans) alinarak zamansal degisimin en
diisiik olacagi kabul edilmis ve uzun donemli veri degerlendirmeleri yapilmustir.
Ayni teknikle yapilan son doénem Olgiimlere gore; Mersin-Goksu bolgesinde
toplam PAH degerleri daha yiiksektir, en diisiik degerler Iskenderun bolgesinde
gdzlenmistir. Petrol tagimaciliginin yapildigi Iskenderun i¢ korfez ve Mersin
korfezinde PAH degerleri 0,48-0,78 pg/g araliginda degismekte olup; referans
degerlere gore 6-10 kat yiiksektir. Son yillarda bolgede olgiilen metal degerleri
incelendiginde en yliksek Cd ve Hg degerleri Mersin bdlgesinde goriiliirken en
yiiksek Cr degerleri Iskenderun bolgesinde dlgiilmiistiir. Mersin Korfezi iginde yer
alan istasyonlardan alinan yilizey sedimanlarinda Pb ve Zn degerleri genellikle
yiiksektir. Goksu bolgesinde ise Cr, Zn ve Al ¢ok diisiik seviyededir. Deneysel
hata payimnin {izerinde kalan degisimlere gore; Mersin bolgesi kiyisal alan yiizey
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sedimanlarinda belli donemde Cd ve Zn degerlerinde artis goriilmiistiir. Ozellikle
Iskenderun i¢ korfezde metal sanayi kurulusunun artigina bagli olarak, metal
kirliliginin arttig1 gézlenmistir. Referans bdlgeye ve ZF hesaplarima gore Cr ve Zn
metallerinde 2-5 kat artis olmugtur. Dogu Akdeniz bélgesi kiyisal sedimanlarinda
dogal kaynakli girdilere bagli olarak (diisik ZF degeri) yiiksek Cr degerleri
Olciilmiis; Ornekleme noktasina ve sediman oOzelliklerine bagli olarak alansal
degisimler gozlenmistir. En yiiksek toplam Hg degerleri, nehir sularinin ve karasal
girdilerin besledigi kiyisal alan (Iskenderun ve Mersin i¢ korfez, Karatas, Tasucu-
Goksu) yiizey sedimanlarinda dl¢tilmiistiir.

Iskenderun ve Mersin korfezlerinde liman aktivitesinin ve petrol tasimaciliginin
artmasi nedeniyle kiyisal bolge sularinda PAH ve metal kirliligi 6nem kazanmustir.
Daha once bolgede yapilan bir ¢alismada sediman fazinda biriken TOC ile Pb
arasinda pozitif iliski goriilmiistir Bu nedenle, bolgede gelisen 6trofikasyon ve
tabanda TOC brikimi, bazi organik/metal kirleticilerin daha hizli sedimana
taginmasini, tabanda birikmesi ve bentik/demersal canli tiirleri ile besin zincirinde
birikmesi s6z konusu olacaktir. Zamansal ve bolgesel degisimlerin daha hassas ve
dogru tespiti icin dogru secilmis alanda ve derinlikte Grnekleme, standardize
edilmis analiz yontemleri ve referans maddeler kullanilarak sistematik veri setinin
artirilmasi kritik 6neme sahiptir. Bunun saglanmasi ve degerlendirilmesi ile
bolgesel kirlilik sinir degerlerin belirlenmesi, karasal kirlilik kaynaklarin alict
ortamda izlerinin ve etkisinin takibi, kaynaklarda kirlilik yiiklerinin azaltilmasina
yonelik planlamalarin yapilmasi miimkiin olacaktir.

Anahtar Kelimeler: Kirlilik, Kuzeydogu Akdeniz, Metaller, PAH, Sediman
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NORTHEASTERN MEDITERRANEAN
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Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28, 33731 Erdemli-
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While inorganic matter at the seafloor is carried by the river and flood waters,
organic matter accumulated on the sediment is derived from terrestrial inputs and
detritus of the primary and secondary production in the sea. Enhancement of the
organic and inorganic matter in the coastal zone is one of the most precise
pollution indicators. Eutrophic coastal zone of the Northeastern Mediterranean,
including Mersin and Iskenderun Bays, is one of the regions, where higher
concentrations of polycyclic aromatic hydrocarbons (PAHs) and metals are found.
In order to determine current status of the PAH and metal pollution in the
Northeastern Mediterranean, 11 surface sediment samples were collected in 2014
and 2015 summer in the scope of “Pollution Monitoring Program” and their
chemical analyses were performed. Regional variations of concentrations were
depicted and by using previous results, which are accurate and acceptable,
temporal variations were examined.

PAH and metal measurements were performed according to the recent pollution
analysis techniques optimized in the last 15 years. Long-term data sets were
evaluated by using reference values for the study region with the assumption of the
low temporal variability. According to recent results in the study region, total PAH
(tPAH) concentrations were higher in Mersin-Goksu region and minimum values
were observed in Iskenderun surface sediments. tPAH concentrations varied
between 0.47 and 0.78 pg/g in Iskenderun inner bay and Mersin bay where
petroleum transportation activities were observed; values were about 6-10 fold
higher compared to the reference values. When the results of the metal pollution
were examined, maximum concentrations of Cd and Hg were observed in Mersin
region and maximum Cr concentrations were measured in Iskenderun region.
Surface sediments located in Mersin Bay generally have higher concentrations of
Pb and Zn. Lower concentrations of Cr, Zn and Al were measured in Goksu
Region. According to variations exceeding experimental error, surface sediments
in coastal area of the Mersin Bay occasionally have higher concentrations of Cd
and Zn. Particularly, metal pollution in Iskenderun inner bay were increased due to
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metal industries in the region. According to the reference values and enrichment
factors, about 2-5 fold increase was observed in Cr and Zn concentrations. Higher
Cr values and its regional variations were observed in the study region considering
the natural inputs into the Eastern Mediterranean. The Hg values were observed in
surface sediments of the coastal zone (Iskenderun and Mersin inner bay, Karatas,
Tasucu-Goksu) fed by river and terrestrial inputs.

Due to increase in port activities and petroleum transportation, PAH and metal
pollution in coastal zone have arisen concerns. According to a recent study, a
positive relationship between TOC and Pb concentrations was found in the surface
sediments. Developing eutrophic conditions and the accumulation of TOC at the
seafloor can potentially lead to rapid accumulation of organic/metal pollutants and
thus leading to accumulation of pollutants in the food chain by benthic/demersal
organisms. It is very critical that systematic data sets should be developed for the
precise assessment of spatial and temporal variations with carefully selected
stations and study depths by using standardized methods and reference materials.
Thus, after obtaining systematic data sets, it is possible to perform action plans for
assessing threshold values for the regional pollution, the source assessment of the
terrestrial pollutants and their impacts on the marine environment, and minimizing
pollution loads of the sources.

Keywords: Pollution, Northeastern Mediterranean, Metals, PAH, Sediment
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Amnezik Kabuklu Zehirlenmesi (AKZ) deniz ekosistemi ve insanlar tizerindeki
toksik etkileri sebebiyle, diinya genelinde artan bir problem olarak karsimiza
¢ikmaktadir. Bu zehirlenmeden sorumlu toksin olan domoik asit (DA) ise diinya
capindaki denizel fitoplankton komiiniteleri igerisinde tiim yil boyunca ve en
yaygin olarak goriilen, diyatom smifina ait Pseudo-nitzschia tiirleri tarafindan
iiretilmektedir. Kontamine olmus deniz iriinlerinin tiiketilmesiyle, insanlarda
farkli seviyelerde norotoksik ve sindirimsel semptomlar ortaya ¢ikmakta hatta bazi
vakalar kisinin 6limiiyle sonu¢lanmaktadir. Diinya genelinde, toksik olaylarin
gerceklestigi bolgeler arasinda degiskenlikler goriiliirken ayni zamanda tespit
edilen tiirler bakimindan da farkliliklar gdze ¢arpmaktadir. Dolayisiyla hangi
faktorlerin DA iretimini etkiledigini anlamak oldukga giictiir. Bu nedenle, ¢alisma
bolgelerinin ayri ayri ele alinmasi ve g¢evresel degiskenler hakkinda detayli bilgi
edinilmesi olduk¢a 6nemlidir.

Bu ¢aligma ile: 1) Partikiiler domoik asit (pDA) konsantrasyonlarindaki mevsimsel
degisimlerin belirlenmesi ve 2) Cevresel degiskenler, Pseudo-nitzschia spp. ve
pDA arasindaki iligkilerin aydinlatilmast hedeflenmistir. Bu amagcla, Hali¢’te alt1
istasyonda olmak iizere, yiizeyden 10 m’ ye kadar olan su kolonu boyunca belirli
derinliklerde Orneklemeler yapilmigtir. Pseudo-nitzschia bollugu ve pDA
konsantrasyonlarinin ¢evresel degiskenlerle olan iligkisi Agustos 2011 — Temmuz
2012 doneminde 15 giinlik ve aylik periyotlarla incelenmistir. pDA
konsantrasyonlarini tespit etmek igin Yiiksek Performansli Sivi Kromatografi-
Floresans Dedeksiyonu (HPLC-FLD), fluorenylmethoxycarbonyl (FMOC)
tiirevlendirme yontemi ile kullamlmugstir. Ornekleme dénemi boyunca Pseudo-
nitzschia tiirleri mevcut olmasina ragmen, pDA degerleri genellikle belirleme
limitinin altinda tespit edilmistir. Tespit edilen pDA konsantrasyonlar1 0.21 - 58.17
ug L™ degerleri arasinda degismekte iken, en yiiksek deger Mayis 2012°de
Hali¢’in orta boliimiinde Slglilmiistiir. Calisma sonuglart DA iiretiminin biiyiik
oranda tuzluluk ve sicaklik degisimleri tarafindan kontrol edildigini
gostermektedir. Ayni zamanda, silikat konsantrasyonunun Pseudo-nitzschia
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tiirlerinin biiyiimesi ve DA firetimi {izerinde sinirlayici bir etkiye sahip oldugu da
sOylenebilir.

Elde edilen bu sonuglar, tim denizlerimizde benzer kosullarla karsilagilmasi
olasiligr goz oOnilinde bulundurularak, DA’nin balike¢ilik, yetistiricilik, kabuklu
endiistrisi ve halk sagligi iizerindeki potansiyel risklerinin belirlenmesi ve
degerlendirilmesinde kullanilabilir. Ayrica, siirekliligi olan veri setleri olusturmak
ve toksik alg asir1 iiremelerine karsi erken uyari sistemleri gelistirebilmek igin
denizel biyotoksinlerin ulusal izleme programlarina dahil edilmesi 6nerilmektedir.

Anahtar Kelimeler: Domoik asit, Pseudo-nitzschia, Amnezik Kabuklu
Zehirlenmesi, Yiiksek Performansli Sivi Kromatografisi, Halig
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4Istanbul University, Institute of Marine Sciences and Management
b - - -
Marmara University, Faculty of Pharmacy, Department of Pharmaceutical
Toxicology
fuat.dursun@istanbul.edu.tr

Amnesic shellfish poisoning (ASP) is a globally increasing problem with toxic
effects on marine environment as well as humans. The responsible toxin, domoic
acid (DA), is produced by the diatom genus, Pseudo-nitzschia, which is one of the
most common and year-round members of marine phytoplankton communities
worldwide. After consumption of contaminated seafood products, people suffering
from varying degrees of neurotoxic and gastrointestinal symptoms and some cases
end with mortality. On the other hand, there is a lot of variability between the
regions in which toxic events occur, plus the species found also differ. Hence, it is
difficult to understand which factors stimulate DA production. Therefore, it is
really important to consider regions in isolation and to collect detailed information
about the environmental variables.

This study focuses on the: 1) determination of the seasonal particulate domoic acid
variations (pDA) and 2) clarification of the relationship between pDA, Pseudo-
nitzschia and environmental variables. Samples were collected from the upper 10
m water column at six stations in Golden Horn Estuary (GHE). Pseudo-nitzschia
abundances and pDA concentrations were investigated together with
environmental variables from August 2011 to July 2012 at monthly and bi-weekly
intervals. pDA concentrations were measured by high performance liquid
chromatography fluorescence detection (HPLC-FLD) with the
fluorenylmethoxycarbonyl (FMOC) derivatization technique. Although Pseudo-
nitzschia species were present during the study period, pDA was not mostly
detectable and quantifiable level. pDA values ranged from 0.21 to 58.17 ugL™ and
the highest value was measured at the middle estuary, in May 2012. Our results
showed that DA production is mostly controlled by temperature and salinity. Also
silicate might be the limiting factor for Pseudo-nitzschia growth and DA
production.
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These results may be used to evaluate the probability of finding similar conditions
in all Turkish seas and the potential risks of DA to fisheries, aquaculture, shellfish
industry and public health. Additionally it is highly recommended that marine
biotoxins should be integrated to the national monitoring programs to constitute
permanent data sets and build early warning systems for toxic algal blooms.

Keywords: Domoic acid, Pseudo-nitzschia, Amnesic Shellfish Poisoning, High
Performance Liquid Chromatography, Golden Horn Estuary
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DENIZ COPLERI, KAYNAKLARI VE iZLEME YONTEMI

Ayse Giil GEYIK? Seyda DAGDEVIREN HiLL?

®DenizTemiz Dernegi/ TURMEPA Kuzguncuk Mah. Aziz Bey Sok. No:32 34674
Nakkastepe/ISTANBUL
gulg@turmepa.org.tr

Uretim ve kullanim sonucu olusan, kullanim émriinii tamamlamis maddelere atik
denir. Nehir, deniz ve okyanuslara ulasan atiklar ise deniz ¢opii olarak adlandirilir.
Okyanuslardaki ¢opler, diinyanin en yaygin kirlilik problemlerindendir. Copler
birgok deniz canlisinin ve kusunun hastalanmasina ve Oliimiine neden olur.
Bununla beraber turizm ve balik¢iliga dayali ekonomiyi baltalamaktadir. Sigara
izmaritinden misinaya, tekerlekten ev gereclerine kadar ¢esitli ¢opler sahillerde ve
okyanuslarda birikme potansiyeline sahiptir. Bircok insan denizdeki atiklarin
denizcilik aktivitelerinden kaynaklandigin1 zannetse de, yapilan aragtirmalar,
atiklarin %80’inin kara kaynakli aktivitelerden kaynaklandigini gostermektedir.

DenizTemiz Dernegi/ TURMEPA 1994 yilindan bugiine iilkemiz kiy1 ve
denizlerinin korunmasini ulusal bir dncelik haline getirmek ve gelecek nesillere
temiz denizlerin kucakladigi yasanabilir bir Tiirkiye birakmak amaciyla hizmet
vermektedir. Hayata gecirdigi projelerle, gerek ulusal gerekse uluslararasi alanda
kamuoyunun yakindan tamidigi DenizTemiz Dernegi/ TURMEPA, Ocean
Conservancy tarafindan diizenlenen Uluslararast K1yt Temizligi (International
Coastal Cleanup — ICC)” kampanyasi kapsaminda Tirkiye Koordinatorligii’niin
2002 yilindan bugiine yiiritmektedir. Her yil diinyayla eszamanli olarak yapilan
etkinlik, Tiirkiye’de es zamanli olarak farkli noktalarda gergeklestiriyor. Etkinlik
sonrasinda hazirlanan raporla, etkinligin gerceklestigi kiyilara ait deniz ¢Opii
envanteri ¢ikarilip Ocean Conservancy ile paylasiliyor. 15 Ekim 2016°da
gerceklesen etkinlikte Tiirkiye genelinde 1071 goniilliiniin katilimiyla 3202 kg atik
toplanmistir. Toplanan atiklardan 17084 adeti sigara izmariti ve 7585 adeti de
bagta plastik poset ve su sisesi olmak iizere irili ufakli plastik pargalardan
olugmaktadir. Etkinligin amaci; denizlerin karadan ve insan faaliyetleri sonucunda
%80 oraninda kirletildigini vurgulayarak bireysel farkindalik yaratmaktir.

Anahtar Kelimeler: Deniz ¢opii, kiyr temizligi, plastikler, c¢evre bilinci,
TURMEPA
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MARINE LITTERS, ITS SOURCE AND DATA COLLECTION

Ayse Giil GEYIK?, Seyda DAGDEVIREN HiLL?

8DenizTemiz Dernegi/ TURMEPA Kuzguncuk Mah. Aziz Bey Sok. No:32 34674
Nakkastepe/ISTANBUL
gulg@turmepa.org.tr

Waste is any substance which is discarded after primary use, or is worthless,
defective and of no use. Marine debris, also known as marine litter, is human-
created waste that has deliberately or accidentally been released in a lake, sea,
ocean or waterway. One of the most common problems of the world is the amount
of waste buried deep in oceans. Waste endangers the health and life of marine
species and sea birds. Moreover, it influences tourism and fishery-based economy
drastically. From cigarette butts to fishing line, from wheels to household items,
different wastes have the potential to be eccumulated along coasts and in oceans.
Although marine activities are supposed by many to be the main source of marine
pollution, research shows that %80 of waste is caused by land-borne activities.

Since 1994, as a national mission, DenizTemiz Dernegi/ TURMEPA has been
engaged in conservation of sea and coasts of Turkey to leave clean seas for next
generations. Having actulized various projects and being known to the public both
at national and international level, since 2002 DenizTemiz Dernegi/ TURMEPA
has been the Turkey coordinator of International Coastal Cleanup (ICC) organized
by Ocean Conservancy. The annual activity which is concurrently organized
throught the world, is simultaneously organized in different regions of Turkey.
Taking inventory of wastes collected from the coasts cleaned through ICC, the
related report is submitted to Ocean Conservancy. During the activity which was
realized on 15 October 2016, 3202 kg of waste was collected with paticipation of
1071 voluteers in Turkey. 17084 cigarette butts, 7585 different plastic objects of
various sizes majorly being plastic bags and water bottles are among the collected
waste. The goal of the activity is to create self-consciousness by emphasizing %80
of sea pollution caused by human activities and through land.

Key Words: marine litter, coastal cleanup, plastic, environmental consciousness,
TURMEPA
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YUMUSAK SUBSTRAT MAKRO-ZOOBENTOSU
KULLANILARAK EGE DENIZI’NDE SU KUTLELERININ
EKOLOJIK KALITE DURUMUNUN iZLENMESI

Melih Ertan CINAR? Kerem BAKIR?, Bilal OZTURK?, Ertan DAGLI?, Tuncer
KATAGAN?, Sermin ACIK CINAR®, Alper DOGAN?, Deniz ERDOGAN?,
Neslihan TURKCU?, Fevzi KIRKIM?

®Ege pniversitesi, Su Uriinleri Fakiiltesi, 35100, Bornova, fzmir '
®Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Inciralti, Izmir
melih.cinar@ege.edu.tr

Bu aragtirmada, Denizlerde Biitiinlesik Kirlilik izleme Projesi (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016) kapsaminda Agustos 2016’da Ege Denizi’nde
secilen 15 istasyondan standart bir Van-Veen grab ile 3 replikatli bentik 6rnekler
almmustir. Orneklerin faunistik analizleri sonucunda 11 taksonomik gruba ait
toplam 393 tiir tespit edilmistir. Gruplar arasinda Annelida, tiir (%56’s1) ve birey
(%76’s1) sayis1 bakimindan en baskin grup olup, bu grubu sirasiyla Mollusca ve
Crustacea takip etmektedir. Arastirma bolgesinde Levinsenia demiri (toplam birey
sayisinin %8’1), Prionospio steenstrupi (%6), Lumbrineris geldiayi (%6), Aricidea
claudiae (%3) ve Sigambra tentaculata (%3) en dominant tirlerdir.
Istasyonlardan toplanan bentik 6rneklerde tiir sayisi1 1 ile 87 arasinda; zoobentos
yogunlugu120 birey.m? ile 5140 birey.m? arasinda; Pielou’nun diizenlilik indeksi
0,01 ile 0,98 arasinda; Margalef tiir zenginligi indeksi O ile 15 arasinda degisim
gosterir.

Bolgedeki en baskin ekolojik grup GI (toplam tiir sayisinin %37°si) ve GII (%37)
olup, bu grubu GIII (%21) takip etmektedir. Firsat¢1 tiirlerin toplam faunadaki yeri
sadece %5°dir. Arastirma bolgesinde biyotik indekslerde Shannon-Weiver
cesitlilik indeks degerleri 0 ile 5,63 arasinda; AMBI degerleri 1,59 ile 6 arasinda;
BENTIX degerleri 2 ile 5,22 arasinda; MEDOCC degerleri 2 ile 6 arasinda; M-
AMBI degerleri 0 ile 0,92 arasinda; ve TUBI degerleri O ile 4,48 arasinda degigim
gosterir. Tiim biyotik indeksler izmir i¢c korfezde yer alan istasyonun ekolojik
kalite durumunu ¢ok kot veya koti olarak smiflandirmuglardir.  Biyotik
indekslerin ekolojik kalite oranlari arasindaki korelasyon degerleri pozitif, kuvvetli
ve istatistiksel acidan onemlidir (P<0.05). Sedimentte toplam organik karbon
miktar1 ile biyotik indekslerden H', AMBI, M-AMBI ve TUBI degerleri arasinda
negatif yonde ve 6nemli korelasyon degerleri saptanmistir.
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Arastirma bolgesinde 2 ana bentik kommunite belirlenmistir ve bu kommunite
yapilari iizerine etki eden en 6nemli ¢evresel degiskenlerin dip suyundaki fosfat ve
klorofil a ile sedimentteki toplam organik azot ve tane boyu yapisi oldugu
saptanmigtir.

Istasyonlarda 5 taksonomik gruba ait 17 yabanct tiir tespit edilmis olup, bunlardan
Streblospio gynobranchiata ve Prionospio saccifera en baskin tiirlerdir. Giiney
Ege’de bulunan istasyonlar nispeten ¢ok fazla yabanci tiir ve bireyle temsil
edilirler. Yabanci tiirler toplam tiir ve birey sayisinin yaklasik %4’{ini
kapsamaktadir. ALEX degerleri bakimindan istasyonlarin ekolojik durumlar
incelendiginde Izmir i¢ korfezde yer alan istasyon ¢ok kotii, diger istasyonlar ise
¢ok 1iyi ekolojik duruma sahip olduklar: goriiliir.

Anahtar Kelimeler: Zoobentos, kommunite yapisi, ekolojik kalite durumu, Ege
Denizi
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MONITORING OF ECOLOGICAL QUALITY STATUS OF
WATER BODIES IN THE AEGEAN SEA BASED ON SOFT-
BOTTOM MACRO-ZOOBENTHOS
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aEge University, Faculty of Fisheries, 35100, Bornovq, Lzmir .
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melih.cinar@ege.edu.tr

In the present study, three-replicated benthic samples were taken by a standart VVan
Veen Grab at 15 selected stations along the Aegean Sea in August 2016 within the
framework of the Integrated Pollution Monitoring Project in Seas
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016). Faunistic analysis of samples
revealed a total of 393 species belonging to 11 taxonomic groups. Among groups,
Annelida were the most dominant group in terms of the numbers of species (56%
of total number of species) and individuals (76%), followed by Mollusca and
Crustacea, respectively. In the study area, Levinsenia demiri (8% of total number
of individuals), Prionospio steenstrupi (6%), Lumbrineris geldiayi (6%), Aricidea
claudiae (3%) and Sigambra tentaculata (3%) were the most dominant species.
The number of species varied from 1 to 87; the density of zoobenthos from 120
ind.m? to 5140 ind.m? the Pielou’s evenness index from 0.01 to 0.98; and the
Margalef’s species richness index from 0 to 15 at stations.

The most dominant ecological groups in the area were Gl (37% of total number of
species) and GIlI (37%), followed by GIIl (21%). The percentage of the
opportunistic species in the fauna was only around 5%. Among the biotic indices,
the Shannon-Weiver’s diversity index values were estimated between 0 and 5.63,;
the AMBI values between 1.59 and 6; the BENTIX values between 2 and 5.22;
the MEDOCC values between 2 and 6; the M-AMBI values between 0 and 0.92;
and the TUBI values between 0 and 4.48 in the study area. All biotic indices
classified the ecological status of the station located in the inner-most part of izmir
Bay as bad or poor. The correlation values among the ecological quality ratios of
the biotic indices were positive, strong and statistically significant (P<0.05).
Negatif and significant correlation values were estimated between the total organic
carbon concentrations in sediments and the values of the biotic indices H', AMBI,
M-AMBI and TUBI.
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Two main benthic communities were determined in the investigated area and the
most important environmental variables affecting the community structures were
phosphate phosphorus and chlorophyll a in deep waters, and total organic nitrogen
and grain size structures in sediments.

At stations, 17 alien species belonging to 5 taxonomic groups were determined,
with Streblospio gynobranchiata and Prionospio saccifera being the most dominant
ones. Stations located in the south Aegean Sea were represented by relatively
higher number of alien species and individuals. The alien species accounted for
almost 4% of the total number of species and individuals. When the ecological
status of stations was examined in terms of the ALEX values, it can be seen that
the stations located in the inner-most part of izmir Bay had bad ecological status
and the rest had high ecological status.

Keywords: Zoobenthos, community structure, ecological quality status, Aegean
Sea
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KARADENIZ BENTIK EKOSISTEMININ EKOLOJIK KALITE
DURUMUNUN BELIRLENMESI

Murat SEZGIN®, Giiley KURT-SAHIN®, Derya URKMEZ®

aSinop Universitesi Su Uriinleri Fakiiltesi Su Uriinleri Temel Bilimler Bolimii,
Sinop
bSinop Universitesi Fen Edebiyat Fakiiltesi Biyoloji Béliimii, Sinop
“Sinop Universitesi Bilimsel ve Teknolojik Arastirmalar Uygulama ve Arastirma
Merkezi, Sinop biologistms@gmail.com

Cevre ve Sehircilik Bakanlig destegi ile TUBITAK Marmara Arastirma Merkezi
koordinatorliigiinde yiiriitiilen “Denizlerde Biitiinlesik Kirlilik Izleme Projesi”
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016) kapsaminda Karadeniz bentik
ekosisteminin kalite durumunun belirlenmesi amaciyla Karadeniz kiyilarinda
izleme ¢aligmalart gergeklestirilmektedir. 2014-2016 yillarin1 kapsayan toplam ii¢
yilik izleme faaliyetleri ile yumusak substratumlarda dagilim gosteren
zoobentosun durumu ve bulunduklar1 su kiitlelerinin ekolojik kalite durumlart
tespit edilmeye caligilmaktadir. Bu g¢alismada 2015 yilima ait sonuglar
degerlendirilmistir.

Bentik 6rneklemeler Temmuz 2015 tarihinde Karadeniz kiyilarinin 9m -70m
derinlikler arasinda yer alan toplam 19 istasyonun yumusak substratumundan
standart Van Veen Grab ile ii¢ tekrarli olarak yapilmistir. Sediman analizleri i¢in
her istasyondan ayrica Ornek alinmis olup sediman tane boyu analizi
gerceklestirilmigtir. Elde edilen kommunite parametreleri ve ¢evresel degiskenler
arasindaki iligkiler istatistiksel olarak degerlendirilmistir. Avrupa Birligi Su
Cerceve (WFD 2000/60/EC) ve Deniz Strateji Cerceve (MSFD 2008/56/EC)
Direktifleri gereklilikleri kapsaminda arastirma istasyonlarmin Ekolojik Kalite
Durumu (EKD), ¢esitli biyotik indeksler kullanilarak belirlenmeye calisilmistir.
Bu g¢alismada kullanilan biyotik indeksler AMBI, m-AMBI, BENTIX,
SHANNON-WEINER Kommunite Cesitlilik Indeksi (H'), MEDOCC ve TUBI
(Tiirk Bentik indeksi) indeksidir. Bu indekslerin sonucuna gore bolgenin Ekolojik
Kalite Durumu 5 kategori (Cok iyi, Iyi, Orta, Koti ve Cok kotii) altinda
degerlendirilmistir. Biyotik indekslerin hesaplamasinda Deniz ve Kiy1 Sular
Kalite Durumlarinin Belirlenmesi ve Smiflandirilmast  Projesi  (DeKoS)
kapsaminda hazirlanan ulusal tiir veri tabaninin giincellenmis listesi kullanilmistir.
Bentik 6rneklerin incelenmesi sonucunda 10 taksonomik gruba ait 125 takson ve
12146 birey tespit edilmistir. Bu taksonlardan 4 tanesi yabanci tiirlerdir. Coklu
parametrelerle destekli bir indeks olan m-AMBI sonuglar1 Karadeniz’in bentik
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canlilara dayali ekolojik kalite durumunu diger indekslere kiyasla daha net
yansitabilecek durumda oldugunu sdyleyebiliriz. Ancak bentik kommuniteler
iizerine kirlilik kaynakli etkilerin gradasyonu boyunca olusan degisimleri daha iyi
belirlemesi ve bentik kalite durumunun bir gdstergeci olarak, diger indekslere
oranla, cevresel degiskenlerle daha uyumlu sonuglar elde etmesinden dolayi,
Tirkiye denizleri igin yeni gelistirilen TUBI indeksinin kullanilmasinin faydali
olacag: diisiiniilmektedir. TUBI esas alinarak genel bir degerlendirme yapildiginda
istasyonlarin genel olarak ekolojik kalite durumlarinin iyi ve orta kalitede oldugu
goriilmektedir.

Bu ¢alisma ile kiy1 ve deniz sularinda meydana gelen kirlilik ve etkileri ile
biyolojik kalite durumunun izlenerek, ulusal deniz ve kiy1 yonetimi politikalarinin
ve stratejilerinin belirlenmesi/gdzden gegirilmesi ve alinan 6nlemlerin etkilerinin

takibine altlik olusturulmasi amaglanmistir.

Anahtar Kelimeler: Karadeniz, Zoobentos, Ekolojik kalite, Biyotik indeks
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Monitoring studies are conducted along the Black Sea coasts in order to determine
the quality status of the benthic ecosystem within the scope of the project
“Integrated ~ Monitoring  Activities in  Turkish  Seas (2014-2016)”
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016) carried out under the
coordination of the TUBITAK Marmara Research Center with the support of
Ministry of Environment and Urban Planning . The aim of these monitoring
activities which cover three years from 2014 to 2016 is to assess the status of
zoobenthos and the ecological quality of the water bodies they live in. The present
study gives results of the monitoring activities in 2015.

Three replicates of benthic samples were collected in July 2015 using Van Veen
Grab from soft bottoms with a depth range of 9-70 m at 19 stations along the
Black Sea. Separate samples were obtained from each station for granulometric
sediment analysis. Relationship between community parameters and
environmental variables were statistically studied. Ecological Quality Status (EQS)
of sampling stations were assessed using various biotic indices in order to cover
the requirements of European Water Framework Directive (WFD/2000/60/EC)
and Marine Strategy Framework Directive (MSFD 2008/56/EC). Biotic indices
used in the present study are AMBI, m-AMBI, BENTIX, Shannon-Weiner
community diversity index (H’), MEDOCC and TUBI (Turkish Bentic Index).
According to the results of these indices, ecological quality status of the research
area was scored according to five categories (high, good, moderate, poor and bad).
The calculations of biotic indices are based on the list of the national species
database updated in the scope of the DeKoS (Marine and Coastal Water Quality
Determination and Classification of Project Cases) project. As a result of the
studies on benthic biota, 10 higher taxonomical groups, 125 taxa and 12146
individuals were identified. 4 of these were alien species. It may be concluded that
the results of m-AMBI, which is an index supported by multi-parameters, better
reflect the ecological quality status of the Black Sea based on benthic biota.
However, we propose that the TUBI index, recently developed for the Turkish
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Seas, might be advantageous since it better indicates the impact of pollution on
benthic communities and provides more compatible results with the environmental
parameters compared to the other indices. When a general evaluation is made
based on TUBI, the ecological quality status of the stations range between
moderate and good.

The aim of this study is by monitoring the biological quality status, pollution and
its effects on coastal and marine waters and establishing/reviewing national marine
and coastal management strategies, to serve as a base for the follow-up of
precautions undertaken.

Keywords: Black Sea, Zoobenthos, Ecological Quality, Biotic Index
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INDEKSI (EEI) ILE EKOLOJIK DURUMUNUN
DEGERLENDIRILMESI
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Manisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii, 45140,
Muradiye, Yunusemre, Manisa, Tiirkiye
ergun.taskin@cbu.edu.tr

Denizel bentik makrofitler (makroalgler ve angiospermler) AB Su Cergeve
Direkitifi (SCD, 2000/60/EC) tarafindan kiy1 ve gecis sularinin ekolojik
durumunun degerlendirilmesinde biyolojik kalite elementlerinden biri olarak
belirtilmistir. Bu ¢alisma, Cevre ve Sehircilik Bakanligi tarafindan desteklenen
Denizlerde  Biitiinlesik  Kirlilik  Izleme  Projesi  (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016) kapsaminda yapilan galismalarin bir pargast olup
Tiirkiye’nin deniz sularinin ekolojik durumunu biyotik Ekolojik Degerlendirme
Indeksi [Ecological Evaluation Index (EEI)] ile degerlendirmeyi hedeflemistir.

Ekolojik Degerlendirme Indeksi icin orneklemeler 2014-2016 yillar1 arasinda
Tirkiye'nin farkli kiyilarindan {st-infralittoral bolgeden 56 noktadan (17
Karadeniz, 15 Marmara Denizi, 13 Ege Denizi ve 11 Akdeniz) kuadrat (20x20 cm)
yontemi ile yapilmistir. Ornekler ESG 1 (hassas tiirler) ve ESG II (firsatc tiirler)
olmak tizere iki ana fonksiyonel ekolojik durum grubuna ayrilmis ve yiizde ortii
degerleri belirlenmistir. Tirlerin teshisleri 151k mikroskobu ile yapilmig ve % 2-
5’lik formaldehitli deniz suyu igerisinde saklanmugtir. Tiirkiye denizlerinde
makroalg izleme ¢aligmalarinin ¢ yillik verileri EEI metodu ile
degerlendirilmistir. Son olarak, 2016 yili izleme calismasinda Karadeniz’de 4
Yiiksek, 5 1yi, 2 Orta, 3 Zayif ve 3 Kotii, Marmara Denizi’nde 1 Yiiksek, 5 Iyi, 3
Orta, 5 Zayif ve 1 Kétii, Ege Denizi’nde 9 Yiiksek, 3 Iyi ve 1 Zayif ve Akdeniz’de
ise 5 Yiiksek, 5 lyi ve 1 Zayif ekolojik durum simifinda nokta tespit edilmistir.

Anahtar Kelimeler: EEI, ekolojik durum, makroalgler, makrofitler, Tiirkiye
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ECOLOGICAL STATUS OF MARINE WATERS OF TURKEY
ASSESSED BY THE ECOLOGICAL EVALUATION INDEX
(EEI) METHOD

Ergiin TASKIN

Manisa Celal Bayar University, Faculty of Arts and Sciences, Department of
Biology, 45140, Muradiye, Yunusemre, Manisa, Tiirkiye
ergun.taskin@cbu.edu.tr

Marine benthic macrophytes (macroalgae and angiosperms) were declared as one
of the biological quality elements to measure the ecological status of coastal
waters and transitional systems by the EU Water Framework Directive (WFD,
2000/60/EC). In the present study, a part of the project called “Integrated Pollution
Monitoring in Turkish Seas (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016)”
supported by the Ministry of Environment and Urbanization, and the aim of the
study is to assess the ecological status of the marine waters of Turkey by the
Ecological Evaluation Index (EEI) method.

Macrophyte samples were collected from different 56 sites (17 Black Sea, 15 Sea
of Marmara, 13 Aegean, and 11 Mediterranean coast of Turkey) of Turkey
between 2014 and 2016. Sampling was made in the upper-infralittoral zone by
quadrat (20x20 cm) method. Taxa were split into two main functional ecological
state groups as ESG | (sensitive taxa) and ESG Il (opportunistic taxa), and the
cover percentage of them were determined. Samples were studied using a light
microscope (Nikon SE), and specimens were preserved in 2-5% formaldehyde in
seawater. Macroalgal monitoring studies in Turkish marine waters have been
evaluated for three years by EEI method. Recently, in the monitoring study in
2016 was found that High ecological quality for 4 sites, Good quality for 5 sites,
Moderate quality for 2 sites, Poor quality for 3 sites, and Bad quality for 3 sites in
the Black Sea, High ecological quality for one site, Good quality for 5 sites,
Moderate quality for 3 sites, Poor quality for 5 sites, and Bad quality for one site in
the Sea of Marmara, High ecological quality for 9 sites, Good quality for 1 sites,
and Poor quality for one site in the Aegean coasts, and High ecological quality for
5 sites, Good quality for 5 sites, and Poor quality for one site in the Mediterranean
coasts of Turkey.

Keywords: EEI, ecological status, macroalgae, macrophytes, Turkey
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KARADENIZ’DE BUTUNLESIK IZLEME FAALIYETLERI
KAPSAMINDA FITOPLANKTONA DAYALI CALISMALAR:
2014-2015

Fatih SAHIN, Levent BAT, Murat SEZGIN

Sinop Universitesi Su Uriinleri Fakiiltesi, Su Uriinleri Temel Bilimler Boliimii,
fsahin@sinop.edu.tr

“Tiirkiye  Denizlerinde  Biitiinlesik ~ Izleme  Faaliyetleri  (2014-2016)”
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016) projesi kapsaminda Karadeniz
ekosisteminin ekolojik kalite durumunun belirlenmesi igin veri seti olusturmak
amactyla 2014 yaz doneminde ve 2015 kis ve yaz donemlerinde olmak iizere 20
istasyondan ve ¢esitli derinliklerden kalitatif fitoplankton 6rneklemesi yapilmustir.
Calismada, AB Direktifleri yaklasimina uygun olarak fitoplankton tiir ¢esitliligi,
bolluk ve biyokiitle degerleri tespit edilmistir. Bunun yaninda tiirlerin dagilim
oranlari, toksik ya da asir1 ireme potansiyeli olan tiirlerin populasyon icindeki
oranlar, asir1 ireme yapan tiirler ve bolgeleri ortaya konmus, istasyonlar
lizerinden  bolgesel anlamda  Karadeniz’de  farklihk  olup  olmadig1
degerlendirilmistir.

2014 yilinda yapilan analizlerde diatom grubuna ait 34 tiir, dinoflagellat grubuna
ait 62 ve diger gruplara ait 8 olmak iizere 104 tiir tespit edilmistir. 2014 yilinda tiir
kompozisyonunun %59’unu dinoflagellatlarin olusturdugu diatom (%33) ve diger
gruplarin (%8) tiir sayis1 oranlarinin kompozisyon i¢inde azaldig1 goriilmiistiir. Bu
arastirma doneminde 2’si diatom ve 16’s1 dinoflagellat olmak iizere 18 zararli ve
agir1 ireme potansiyeli olan tiir tespit edilmistir. Tespit edilen bu 18 tiiriin 9 tanesi
aragtirma istasyonlarinin tamaminda devamli olarak tespit edilmistir. Ayrica
Dinophysis odiosa “Yerli olmayan tiirler” kategorisine girmektedir ve 2014
ornekleme doneminde tespit edilmistir.

2015 yili kig ornekleme doneminde yapilan calismada diatom grubuna ait 55,
dinoflagellat grubuna ait 52 ve bunlarin disindaki gruplara ait 11 olmak iizere
toplam 118 tir ve 2015 yili yaz orneklemesin ise diatom grubuna ait 30,
dinoflagellat grubuna ait 54 ve diger gruplara ait 8 olmak iizere toplam 92 tiir
tespit edilmistir. 2015 ki donemi 6rneklemesinde dinoflagellat bolluk degerinin
ortalama %10’u zararl tiirler tarafindan domine edilmistir. Zararli dinoflagellat
tirleri bu donemde toplam biyokiitlenin %15’ini olusturmaktadir. Zararl
dinoflagellatlar 2015 yaz doneminde toplam dinoflagellat bolluk degerinin
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ortalama %75’ini domine etmistir. Zararli dinoflagellat tiirlerinin biyokiitle degeri
de toplam biyokiitlenin ortalama %52’sini olusturmaktadir.

Anahtar Kelimeler: Fitoplankton, Karadeniz, Bolluk, Biyokiitle, Ekolojik kalite
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PHYTOPLANKTON STUDIES IN THE SCOPE OF INTEGRATE
MONITORING ACTIVITIES IN THE BLACK SEA: 2014-2015

Fatih SAHIN, Levent BAT, Murat SEZGIN

Sinop University, Faculty of Fisheries, Department of Hydrobiology, Sinop
fsahin@sinop.edu.tr

In the scope of the project “Integrated monitoring activities in Turkish Seas (2014-
2016)” (CSB/CEDIDGM-TUBITAK/MAM,; 2014-2016), qualitative
phytoplankton samplings were carried out at 20 stations with various depths in
2014 summer and 2015 winter and summer in order to create a dataset for the
assessment of the ecological quality status of the Black Sea ecosystem. Species
diversity, abundance and biomass of phytoplankton were examined in accordance
with the EU Directives. Additionally, species distributions and ratio of toxic or
potentially blooming species in phytoplankton were provided and locations of the
blooms were identified. In general, Black Sea was evaluated regionally to
determine if there is a difference based on the sampling areas.

Phytoplankton studies in 2014 revealed a total of 104 species including 34 species
of diatoms, 62 species of dinoflagellates and 8 species of other groups. 59% of the
species were composed of dinoflagellates, and the ratio of diatoms (33%) and
other groups (8%) were found to be lower in 2014. Among these, 18 species (2
diatoms and 16 dinoflagellates) were identified to be harmful with a potential to
bloom. 9 of these 18 species were constant at all the sampling stations. Dinophysis
adiosa, identified in 2014 sampling period is listed among the non-native species.

In 2015 winter, a total of 118 species (55 diatoms, 52 dinoflagellates, 11 others)
and in 2015 summer a total of 92 species (30 diatoms, 54 dinoflagellates, 8 other
groups) were identified. In terms of abundance, 10% of dinoflagellates were
dominated by harmful species in 2015 winter period and these harmful species
made up 15% of the total biomass. In 2015 summer period, 75% of the total
dinoflagellate abundance was composed of harmful species constituting 52% of
the total biomass.

Keywords: Phytoplankton, Black Sea, Abundance, Biomass, Ecological Quality
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MARMARA DENIZI YAZ VE KIS DONEMI
FITOPLANKTON DAGILIMI

Seyfettin TAS

Istanbul UniversitesiDenizBilimleri ve fgletchiligiEnstitiisii
MiiskiileSok. No:1 34134 Vefa, Fatih-Istanbul
stas@istanbul.edu.tr

Marmara Denizi'nde “Denizlerde Biitiinlesik ~ Kirlilik Izleme Projesi
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016)” kapsaminda Agustos 2014 ile
Subat 2016 donemleri arasinda 22 istasyondan alinan yiizey suyu &rneklerinde yaz
ve kis fitoplankton dagilimi incelenmistir. Caligma periyodu boyunca fitoplankton
komiinitesinde 6 taksonomik sinifta toplam 95 taksa tayin edilmistir. Tir
kompozisyonu dinoflagellat (%47,4), diyatom (%45,3) ve diger flagellat
tirlerinden (%7,3) olusmustur. En yaygin tiirler diyatomlardan Chaetoceros,
Pseudo-nitzschia, Rhizosolenia ve Skeletonema; dinoflagellatlardan Prorocentrum,
Protoperidinium ve Tripos cinslerine ait tiirlerdir. Tiir sayilar;; Agustos
2014,Subat-Mart 2015, Temmuz-Agustos 2015 ve Ocak-Subat 2016 dénemlerinde
sirastyla 31, 50, 49ve 63 olarak tespit edilmistir. Kis donemlerinde genellikle
diyatom tiir sayisi, yaz donemlerinde ise dinoflagellat tiir sayis1 daha yiiksek
bulunmustur.2014 yaz doneminde ¢ok diisiik bulunan Shannon ¢esitlilik indeksi
(maks. H'=1,62), 2016 kis doneminde tiir sayisindaki artisa paralel olarak
yiikselmistir  (maks. H'=3,38). Marmara Denizi’'nin giiney bdliimiindetiir
cesitliliginin daha yiiksek oldugu gozlenmistir.

2014 yaz donemindetiir sayisinda oldugu gibi birkag istasyon diginda ¢ok diisiik
olan fitoplankton bollugu, sonraki dénemlerde donemli bir artig gdstermistir. En
yiiksek hiicre bollugu (1,4x106 hiicre L-1) Skeletonema marinoi ve Rhizosolenia
setigera tiirlerinin baskin oldugu 2016 kis déneminde tespit edilmistir. Ayrica ayni
dénemde Izmit Korfezi'nde dinoflagellat Prorocentrum scutellum tiirii 208x103
hiicre L-1, Triposfurca 18,2x103 hiicre L-1 bolluga ulasmistir. Calisma periyodu
boyunca Izmit kérfezinde dinoflagellat Prorocentrum micans ve P. scutellum
tiirlerine yaygin olarak rastlanmistir. Diyatom: dinoflagellat bolluk oranlar1 yaz
donemleri ve 2015 kis doneminde dinoflagellat artisindan dolay:r diigserken, 2016
kis donemindediyatom artigindan dolay1 yiikselmistir.Ornekleme dénemi boyunca
toplam 14 adet potansiyel toksik yada zararli tiir (13 dinoflagellat, 1 diyatom)
tespit edilmistir. Bunlardan Pseudo-nitzschia spp., Prorocentrum spp. Ve Tripos
spp. siklikla gézlenmistir. 2015 kis doneminde P. micans tiiriiniin neden oldugu ve
406x103 hiicre L-1 bolluga ulastig1 bir dinoflagellat asir1 cogalmasi gozlenmistir.
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Elde edilen sonuglar, Marmara Denizi’nde fitoplankton kompozisyonunda 6nemli
mevsimsel degisimler oldugunu ve Bandirma, Gemlik ve Izmit korfezlerinin alg

asgirt gogalmalari i¢in uygun kosullara sahip olabildigini gostermektedir.

Anahtar Kelimeler: Fitoplankton, tiir kompozisyonu, bolluk, zararli algler,
Marmara Denizi
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THE DISTRIBUTION OF SUMMER AND WINTER
PHYTOPLANKTON IN THE SEA OF MARMARA

Seyfettin TAS

Istanbul University Institute of Marine Sciences and Management
Miiskiile Sok. No:1 34134 Vefa, Fatih-Istanbul
stas@istanbul.edu.tr

The distribution of summer and winter phytoplankton was investigated in surface
water samples collected from 22 stations in the Sea of Marmara between August
2014 and February 2016within scope of Integrated Pollution Monitoring Project in
Turkish Seas (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016). A total of 95 taxa
belonging to 6 taxonomical classes were identified in the phytoplankton
community. Species composition consisted of dinoflagellates (%47,4), diatoms
(%45,3) and other flagellates (%7,3). The most common species belonged to the
genera of Chaetoceros, Pseudo-nitzschia, Rhizosolenia and Skeletonema from
diatoms; Prorocentrum, Protoperidinium and Tripos from dinoflagellates. The
numbers of species were 31, 50, 49 and 63 in August 2014, February-March 2015,
July-August 2015 and January-February 2016, respectively. The number of diatom
species was often higher in winter, while the number of dinoflagellates was greater
in summer. Shannon’s diversity index was very low (max. H'=1,62) in the summer
of 2014, while it increased significantly (max. H'=3,38) in the winter of 2016 in
parallel with the increase in the number of species. It was observed that species
diversity (H") was higher in the southern part of the Sea of Marmara.

Phytoplankton abundance was very low except for a few stations in the summer of
2014, as observed in the number of species, but it showed a significant increase in
the next sampling periods. The highest cell abundance (1,4x106cells L-1) in which
diatom species Skeletonema marinoi and Rhizosolenia setigera were dominant,
was detected in the winter of 2016. Also, the abundance of dinoflagellates
Prorocentrum scutellum and Tripos furca reached 208x103 and 18,2x103 cells L-
1, respectively, in lzmit Bayin the same period. Dinoflagellates Prorocentrum
micans and P. scutellum were commonly found in Izmit Bay during the study
period. Diatom: dinoflagellate rate was low in summer periods and in the winter of
2015 depending on the increase of dinoflagellates, while it was high in the winter
of 2016 dueto the diatom increase. A total of 14 potentially toxic or harmful
species (13 dinoflagellates, 1 diatom) were detected throughout the sampling
periods. Among them, Pseudo-nitzschia spp., Prorocentrum spp. and Tripos spp.
were most frequent species. A dinoflagellate bloom caused by P. micans was
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observed in the winter of 2015 and its abundance reached 406x103 cells L-1. The
results showed that the phytoplankton composition in the Sea of Marmara displays
significant seasonal changes and bays of Bandirma, Gemlik and Izmit may have
favorable conditions foralgal blooms.

Keywords: Phytoplankton, species composition, abundance, harmful algae, Sea of
Marmara
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MARMARA DENIZi BIYOCESITLILIGININ
ZAMANA BAGLI DEGISIMI

Ahsen YUKSEK?, Colpan POLAT-BEKEN", Giizin GUL?, Yaprak GURKAN?

8[stanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii, Vefa, Istanbul
PTUBITAK Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii,
Gebze, Kocaeli
ayuksek@istanbul.edu.tr

Marmara Denizi deniz tabani biyogesitliliginin belirlenmesi i¢in Denizlerde
Biitiinlesik Kirlilik Izleme Projesi (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016) kapsaminda 15 — 31 Agustos 2016 tarihleri arasinda MEDIST protokoliine
uygun dip trolii ve algarna ile 18 alanda 6rnekleme yapilmistir. Eg zamanli olarak
deniz suyunun fiziksel ve kimyasal 6zellikleri de ortaya konmustur. Sonuglar
degerlendirilip gegmis veriler ile karsilastirilip uzun vadedeki degisimler
incelenmistir.

En dikkat ¢ekici degisim ge¢mis yillarda goriinme frekansi %90 nin {istiinde olan
Merluccius merluccius (Linnaeus, 1758) tiiriiniin %44’e dismiis olmasidir.
Ekonomik tiirlerden Parapenaeus longirostris (Lucas, 1846) in goriinme frekansi
ise 50 civarma diigmistiir. Ekonomik tiirlerden Sprattus sprattus (Linnaeus, 1758)
(%5 baskinlik), Trachurus mediterraneus (Steindachner, 1868) (%2 baskinlik) ve
Parapenaeus longirostris (Lucas, 1846) (%5 baskinlik) yaygin goriilen tiirler
kapsamina girer. Makrobentik tiirlerden Brissus unicolor (Leske, 1778) ise
goriinme frekansi diisiik olmasina ragmen baskinligi en yiiksek (%63) olan tiirdiir.
Bu durum bozulan ekosistemin en belirgin 6zelligidir. Yapilan degerlendirmelere
gore MDI18 ve MD24 istasyonlar1 bentik habitatin en fazla hasar gordiigii
alanlardir. MD24 istasyonunda sehir baskisi gozlenirken, MDI18 istasyonunda,
balikg¢ilik etkisine bagli olarak habitat tahribati gézlenmistir.

Genel olarak, ge¢mis yillara oranla Elasmobranchii taksonuna ait tiirlerin gériinme
frekansi kemikli baliklara gore yliksek olsa da bolluklarinda belirgin bir azalma
gozlenmistir. Teleost baliklarin en fazla ¢iktig1 istasyon ise MD19A dur.

Cesitliligin en yiliksek oldugu alan Erdek Korfezidir. Tiir baskinligi dengeli olan
Erdek Korfezinde ¢evresel baskilarin en az oldugu alandir. Ancak bu alanda da
ekonomik demersal balik popiilasyonu son derece azalmistir. Hipoksik kosullarin
oldugu Izmit Kérfezi ve Gemlik Korfezi'nde her hangi bir tiir dagilimmna
rastlanmamistir. Yine Silivri Korfezinde yer alan ve hipoksik ortam kosullariin
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hakim oldugu MD3A da herhangi bir tiir dagilim gézlenmemistir. Bu ortamlar
yogun sehirlesme baskisina kargi tamamen tahrip olmus alanlardir.

Anahtar Kelimeler: Marmara Denizi, Biyogesitlilik, demersal balik, makrobentoz,
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TEMPORAL CHANGES IN BIODIVERSITY
IN THE SEA OF MARMARA

Ahsen YUKSEK?, Colpan POLAT-BEKEN", Giizin GUL?, Yaprak GURKAN?

%Institute of Marine Sciencesand Management, IstanbulUniversity, Istanbul
®TUBITAK Marmara Research Center, Environment and Cleaner Production
Institute, Gebze Kocaeli
ayuksek@istanbul.edu.tr

The survey was carried out between 15-31 August 2016 in order to determine
biodiversity of sea bottom in the Sea of Marmara. Samples were collected from 18
areas via bottom trawl and beam trawl according to the MEDIST protocol within
the scope of Integrated Pollution Monitoring Project in Turkish Seas
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016). Physical and chemical features
of the sea water were analyzed. The results were evaluated to compare with the
past data and long-term changes were examined.

It is highly considerable that the frequency of Merluccius merluccius (Linnaeus,
1758) has decreased from 90 percent to 44%. Also, the frequency of Parapenaeus
longirostris (Lucas, 1846) which is commercially valuable, has decreased around
50%, while other economic species Sprattus sprattus (Linnaeus, 1758) (5%
dominance), Trachurus mediterraneus (Steindachner, 1868) (2% dominance) and
Parapenaeus longirostris (Lucas, 1846) (5% dominance) were determined as
widely distributed in terms of frequency. Brissus unicolor (Leske, 1778) which is a
macrobenthic species has the highest dominance (63%) although its frequency is
low. This situation is the most important indicators of a degraded ecosystem. it is
stated that MD18 and MD24 are the areas where the benthic habitats were highly
damaged. The reasons of the deterioration in the benthic habitats are the influence
of urbanization in MD24 and fishery effect in the station of MD18.

Generally, although the frequency of species belonging to the Elasmobranchii
taxon in the past years was higher than bony fishes, a significant decrease in their
abundance has been observed. The station where the teleost fishes obtained mostly
was MD19.

Erdek Bay has the highest diversity where dominance of the species was in
balance and the environmental pressure was in minimum levels. However, the
population of the economic demersal fish has decreased severely. There were no
distribution of any species in 1zmit Bay, Gemlik Bay and MD3A located in Silivri
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Bay where hypoxic conditions exist. These are the areas that have been completely
destroyed by intense urbanization pressure.

Key words: Sea of Marmara, biodiversity, demersal fish, macrobenthos
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BALIKCILIK SORVEY VERILERI KULLANILARAK
KUZEYDOGU AKDENIZ’DE iYi CEVRESEL DURUMUN
DEGERLENDIRILMESI

Meltem OK ve Ali Cemal GUCU

ODTU Deniz Bilimleri Enstitiisii P.K 28 Erdemli Mersin Tiirkiye
meltemok@ims.metu.edu.tr

Bir anlamda balik¢ilik sérvey verilerinden elde edilen bulgularin iyi ¢evresel
durum (GES) degerlendirilmesinde kullaniminin test edilmesine yonelik olarak
“Denizlerde  Biitiinlesik ~ Kirlilik ~ Izleme  Projesi” (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016) kapsaminda Dogu Akdeniz’de bir dip trolii
calismasi gergeklestirilmistir. Sunulan bu g¢alisma boélgede hemen hemen tiim
demersal tiirler igin stoga katilim dénemi olarak kabul edilen yaz ay1 sonunda 23
Agustos - 1 Eyliil 2016 tarihleri arasinda gergeklestirilen trol ¢alismasinda elde
edilen bulgularin bir 6n degerlendirilmesi niteligindedir. Calisma Dogu Akdeniz’i
temsilen Iskenderun, Mersin ve Anamur kérfezlerini kapsayan alanda cografik ve
hidrografik bariyerler dikkate alinarak toplamda 8 alt bolgede gerceklestirilmis,
her alt bolge olas1 dikey gocler dikkate alinarak 3 farkli derinlik tabakasi boyunca
(0-25, 25-50, 50+) 6rneklenmistir.

Calismanin temel amaci ¢alisilan bolge icerisindeki ¢evresel durum farkliliklarinin
ortaya konulmasidir. Caligma kapsaminda Avrupa Birligi Denizcilik Stratejisi
Cerceve Direktifi (MSFD)nin D3 (Ticari balik¢ilik ve kabuklular) tanimlayicisi
igerisinde verilen kriterler igerisinde popiilasyona dair (Biyokiitle ve bolluk
indeksleri, 6rneklenen popiilasyon icerisinde ortalama ilk tireme boyundan daha
bliyiik boylu bireylerin orani, biitin 6rneklenen tiirler igerisinde ortalama
maksimum boy, drneklenen balik boy dagilimmin %95°lik kismi) gdstergelerin
yani sira kondisyon faktorii ve hepatosomatik indeks de belirlenmistir.

Elde edilen sonuglar uygulamanin Dogu Akdeniz’de calisilan bolgedeki iyi
cevresel durumun belirlenmesi ig¢in uygun oldugunu ancak saglikli bir
degerlendirme igin gostergelerin birlikte ele alinmasi gerektigini isaret etmektedir.
Ayrica degerlendirmelerin bu ¢alisma ile es zamanli olarak Tiirkiye ¢evresindeki
diger denizlerde gergeklestirilen galismalarin sonuglariyla karsilastirilmali olarak
ele alinarak biitlinlesik bir yaklasimla tiim denizlerimizi kapsayacak sekilde
yapilmasi hedeflenmektedir.

Anahtar Kelimeler: Demersal balik popiilasyonlari, Deniz Stratejisi Cerceve
Direktifi, D3 tanimlayicis, Iyi Cevresel Durum, Kuzeydogu Akdeniz
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EVALUATION OF GOOD ENVIRONMENTAL STATUS
IN NORTHEASTERN MEDITERRANEAN BY USING FISHERY
SURVEY DATA

Meltem OK and Ali Cemal GUCU

Middle East Technical University, Inst. of Marine Sci., P.O. Box 28, 33731,
Erdemli Mersin, Turkey
meltemok@ims.metu.edu.tr

In order to test the use of fishery survey data in assessment of good environmental
status (GES) a bottom trawl survey was carried out in the North-eastern
Mediterranean within the framework of the project titled as “Integrated pollution
monitoring project in Turkish Seas” (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016). This work is a preliminary evaluation of the findings of this bottom trawl
survey performed during the late summer (23 August and 1 September 2016),
which is the recruitment period for almost all demersal fish species in the region.
The survey was carried out in Iskenderun, Mersin and Anamur bays covering 8
sub-regions in total, by taking into account the geographical and hydrographic
barriers. Each sub-region was sampled along three different depth strata (0-25, 25-
50, 50+) taking into account possible vertical migrations.

The main aim of the study is to identify the differences in environmental status in
the region studied. Within the scope of the study, as well as indicators related to
the population parameters given in the descriptor D3 (commercial fishery and
crustaceans) of the European Union “the Marine Strategy Framework Directive”
(MSFD) (Biomass and abundance indices, Proportion of fish larger than the mean
size of first sexual maturation, mean maximum length across all species found in
research vessel surveys, 95% percentile of the fish length distribution observed in
research vessel surveys) condition factor and hepato-somatic index were also
evaluated.

The results indicate that this approach is a convenient method for evaluation of
good environmental status (GES) in the region studied in the North-eastern
Mediterranean. However the indicators need to be considered and evaluated
together for a better assessment. Besides, the final evaluations are aimed to be
performed with an integrated approach by taking into account the results of other
studies conducted more or less at the same time period in other Turkish Seas.

Keywords: Demersal fish populations, the Marine Strategy Framework Directive,
Descriptor D3, Good Environmental Status, North-eastern Mediterranean Sea
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BATI KARADENIZ’DE BALIK VE MAKROZOOBENTOZ
BIYOCESITLILIGI

F. Saadet KARAKULAK, Taner YILDIZ, Ugur UZER, Benal GUL,
Abdullah E. KAHRAMAN

Istanbul Universitesi, Su Uriinleri Fakiiltesi, Ordu cad. No:200 Fatih, Istanbul
karakul@istanbul.edu.tr

Bati Karadeniz’de balik ve omurgasiz biyogesitliligin belirlenmesi amaciyla
“Denizlerde  Biitiinlesik ~ Kirlilik ~ izleme  Projesi  (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016)” kapsaminda 2016 yili yaz déneminde yapilan bu
arastirmada, Igneada ile Bafra/Samsun arasinda kalan littoral bélgede baslica 3 alt
cografik alanda ve ii¢ farkli derinlik konturunda (0-20 m, 20-50 m ve 50-100 m)
toplam 20 ayr1 istasyonda dip trol operasyonlari gerceklestirilmistir. Trol ag1 2,5-3
mil/saat’lik sabit bir hizla c¢ekilerek s6z konusu istasyonlardan 30 dakikalik
¢ekimler ile 6rneklemeler yapilmistir. Her bir ¢ekim sonucunda elde edilen toplam
av igerisindeki balik ve omurgasiz tiirlerin tiimii tespit edilerek avdaki tiir
kompozisyonu, biyomas miktari, tiir ¢esitliligi ve gériinme siklig1 hesaplanmustir.

Arastirma sonucunda, iki taksonomik gruba ait 35 balik tiirii ve bes taksonomik
gruba ait 18 makrozoobentik tiir elde edilmistir. Bu tiirler grup bazinda
incelendiginde, agirliksal olarak en baskin grubun % 57,04 ile Osteichthyes oldugu
ve bunu sirastyla % 20,91 ile Cnidaria, % 14,36 ile Chondrichthyes, % 3,87 ile
Mollusca, % 3,59 ile Crustacea, % 0,22 ile Tunicata ve % 0,0006 ile
Echinodermata grubunun izledigi goriilmiistiir.

Kemikli baliklar iginde goriinme sikligi en fazla olan tirler Mullus barbatus
barbatus (% 80), Trachurus trachurus (% 75), Gobius niger (% 70), Neogobius
melanostomus (% 70) ve Scophthalmus maximus (% 70)’dur. Makrozoobentik
tiirler i¢inde ise, goriinme siklig1 en fazla olan tiirler Liocarcinus depurator (% 70),
Rapana venosa (% 60), ve Mytilus galloprovincialis (% 60)’dir.

Calisma sahasindaki ii¢ bolgeden ve ii¢ derinlik konturunden elde edilen bolluk
degerleri kiimeleme analizi ve MDS analizi ile benzerlik durumlarin ortaya
¢ikarilmasi i¢in degerlendirilmistir. Bolgesel olarak bolluk verisi anlamli bir
farklilk gostermemistir. Ug derinlik konturu arasindaki farkin anlamlihig: tek
yonlii ANOSIM ile test edilmistir. Global R degeri 0-20 m ve 20-50 m arasinda
0,324, 20-50 m ve 50-100 m arasinda 0,515, 0-20 m ve 50-100 m arasinda ise
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0,944 olarak bulunmustur. Bu test sonu¢larinda R>0,50 olmasi 50 m’den s1§ ve
derin bolgenin agik¢a ayirt edilebilir oldugunu gostermistir.

Calisma sahasinda trolle avlanabilir (q=1) toplam biyokiitle degeri 3171 ton olarak
tahmin edilmis olup, balik i¢in hesaplanan deger 2324 ton ve makrozoobentik
tiirler icin ise 847 ton’dur. Birim alanda yiiksek verimlilik gosteren baglica balik
tirleri; M. merlangus (1058 ton), M. barbatus barbatus, (497 ton), D. pastinaca
(230 ton) ve R. clavata (178 ton)’dir. Birim alanda yiiksek verimlilik gdsteren
makrozoobentik tirler ise; R. pulmo (485 ton), M. galloprovincialis (122 ton), A.
aurita (108 ton) ve L. depurator (106 ton)’dur.
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BIODIVERSITY OF FISH AND MACROZOOBENTHOS
IN THE WESTERN BLACK SEA

F. Saadet KARAKULAK, Taner YILDIZ, Ugur UZER, Benal GUL,
Abdullah E. KAHRAMAN

Istanbul Universitesi Su Uriinleri Fakiiltesi, Ordu cad. No:200 Fatih, Istanbul
karakul@istanbul.edu.tr

This study, within the framework of the project titled as “Integrated pollution
monitoring project in Turkish Seas (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016)”, carried out in the summer period of 2016, aimed at determining the fish
and macrozoobenthos biodiversity in the western Black Sea, and for that reason,
bottom trawl operations were performed at 20 different sampling stations mainly
in three sub-geographic regions and at three different depth contours (0-20 m, 20-
50 m and 50-100 m) located in the littoral zones between Igneada and Bafra
(Samsun). Fish and macrozoobenthos samples were obtained from these stations
by hauling the trawl net for exactly 30 minutes at 2.5-3 knots. The composition of
species, biomass quantity, species diversity, and the frequency of occurrence were
calculated for each haul by determining all fish and invertebrate species in the
whole catch.

In this study, it was determined that a total of 35 fish species belong to two
taxonomic groups and 18 macrozoobenthic species belong to five taxonomic
groups. When these species analyze in terms of the taxonomic group, Osteichthyes
was observed as the most dominant group by weight with 57.04% and this group
was, in turn, followed by Cnidarian with 20.91%, Chondrichthyes with 14.36%,
Mollusca with 3.87%, Crustacean with 3.59%, Tunicate with 0.22%, and
Echinodermata with 0.0006%.

Mullus barbatus barbatus (80%), Trachurus trachurus (75%), Gobius niger
(70%), Neogobius melanostomus (70%) and Scophthalmus maximus (70%) were
the most commonly seen species among Osteichthyes. Furthermore, among
macrozoobenthic species, Liocarcinus depurator (70%), Rapana venosa (60%),
and Mytilus galloprovincialis (60%) had the highest frequency of occurrence.

The abundance values obtained from three sub-areas and along three depth
contours in the study area were evaluated by cluster, MDS, and similarity analyses.
There were no significant differences between sub-regions. One-way analyses of
similarity (ANOSIM) were used to test the significance of differences along three
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depth contours. The global R value was found as 0.324 between 0-20 m and 20-50
m, as 0.515 between 20-50 m and 50-100 m, as 0.944 between 0-20 m and 50-100
m. It can be concluded from these test results that “R>0.50" showed the difference
between shallow (>50 m in depth) and deep (< 50 m in depth) regions, and the two
regions can clearly be distinguishable.

For the study area, total biomass caught during the operations (q=1) was estimated
at 3,171 tons, and this value was calculated for fish and macrozoobenthos as 2,324
and 847 tons, respectively. It was determined that the main fish species showing
high productivity per unit area were M. merlangus (1,058 tons), M. barbatus
barbatus (497 tons), D. pastinaca (230 tons), R. clavata (178 tons). Similarly, the
main macrozoobenthic species with high productivity per unit area were R. pulmo
(485 tons), M. galloprovincialis (122 tons), A. aurita (108 tons), and L. depurator
(106 tons).
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MARMARA DENIZI VE BOGAZLARIN
HIDROGRAFIK DEGISIMI (2014-2016)

Hiisne ALTIOK® Emrah A. PEKDEMIR", S. Colpan POLAT-BEKEN"

8fstanbul Universitesi Deniz Bilimleri ve fsletmeciligi Enstitiisii, Istanbul
YTUBITAK, MAM, Cevre ve Temiz Uretim Enstitiisii, Gebze Kocaeli
altiokh@istanbul.edu.tr

Tirk Bogazlar Sistemi (TBS) adiyla anilan Marmara Denizi ve Bogazlari
birbirlerinden oldukga farkli osinografik 6zelliklere sahip Karadeniz ve Ege Denizi
arasinda su alis verisini saglayan olduk¢a Onemli bir i¢ denizimizdir. 1980°1i
yillarin ortasindan itibaren TBS’ndeki osinografik siirecleri belirlemek amaciyla
pek ¢ok aragtirmalar yapilmistir. Giiniimiize kadar farkli kurumlar tarafindan
gerceklestirilen bu arastirmalar sonucu Marmara Denizi, Canakkale Bogazi ve
Istanbul Bogaz1 hakkinda énemli bulgular elde edilmistir. Denizlerde Biitiinlesik
Kirlilik izleme Projesi kapsaminda Marmara Denizi’'nde 2014-1016 yillari
arasinda {icli yaz ikisi kis seferi olmak {izere bes kez arastirma seferi
gerceklestirilmistir ~ (CSB/CEDIDGM-TUBITAK/MAM;  2014-2016). Bu
calismada bu seferlerden elde edilen sicaklik, tuzluluk ve yogunluk degerleri
gecmis donem bulgulartyla karsilagtirilarak verilmistir.

Marmara Denizi ve Bogazlarda derinligi bolgesel olarak degisen bir tabakalagsma
vardir. Bu tabakalagmanin kaynagi Ege Denizi’'nden Canakkale Bogazi ile gelen
ilik ve tuzlu sular ile Karadeniz’den gelen ve sicakligi mevsimlere gore degisen
diisiik tuzluluktaki sulardir. Alt tabakay1 olusturan yogun Ege Denizi suyu sahip
oldugu ozelliklere gore farkli derinliklere niifuz edebilmektedir. Karadeniz’den
gelen az tuzlu ve dolayisiyla diisiik yogunluktaki sular ise 40-50 metre kalinlikta
Istanbul Bogazi girisinde bulunurken Canakkale Bogazi cikisinda birkag metre
kalinliga kadar incelir ve tuzlulugu artar. Meteorolojik kosullara gore degiskenlik
gosteren bu yapt her mevsim gozlenmektedir. 2014-2016 yillar1 arasinda hava
sicakligl, atmosferik basing ve riizgar hizi ve yonii kis aylarinda oldukca
degiskenlik gosterirken yaz aylarinda giinliik salinimlarla daha istikrarlidir. Yaz
aylarinda yilizey tuzluluk degerleri 22-24 psu, sicaklik ise atmosferik kosullara
gore 23-28 C degerlerinde bulunmustur. Kis aylarinda ise riizgarlarin sebep oldugu
karigimdan dolayr tuzluluk degerleri (26-28 psu) yaz aylarina gore oldukca
yiiksektir.

Yaz ve kis aylarinin farkli osinografik Ozelliklerinin yani sira yillara gore de
Marmara Denizi st tabakasinda belirgin farkliliklar atmosferik kosullarin etkisini
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gostermektedir. Marmara Denizindeki yogun baskilar disiiniildiigiinde deniz
sisteminde olugsmast muhtemel ekosistem bozulmalarinin daha dogru
yorumlanmasi i¢in Marmara Denizi’'nde daha sik 6l¢iim/gézlem yapan sistemlerin
uygulanmasinda yarar vardir.

Anahtar Kelimeler: Marmara Denizi, osinografi, sicaklik, tuzluluk, tabakalagma
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THE HYDROGRAPHIC VARIATIONS IN THE MARMARA SEA
AND THE STRAITS (2014-2016)

Hiisne ALTIOK? Emrah A. PEKDEMIR®, S. Colpan POLAT-BEKEN"

3Jstanbul University, Institute of Marine Science and Management, Istanbul
*TUBITAK, MAM, Environment and Cleaner Production Institute, Gebze Kocaeli
altiokh@istanbul.edu.tr

Turkish Sea Straits (TSS), includes the Marmara Sea and straits, enables water
exchange between the Black Sea and the Aegean Sea which has different
oceanographic characteristics each other. In order to clarify oceanographic
processes in the TSS they have been many investigations since the mid-1980s. It
was obtained important findings about Marmara Sea, Dardanelles and the
Bosphorus carried out different institution. In the Marmara Sea five cruises were
conducted between 2014 and 2016, three for summer and two for winter, within
the Integrated Pollution Monitoring Project in the Sea (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016). In this study, temperature, salinity and density
values measured in these cruises were given together with comparison previous
studies.

There is a stratification varies spatially in the Marmara Sea and the straits. The
source of this stratification is warm and salty waters coming from Aegean Sea via
Dardanelles and fresh waters which changing its temperature according to the
season coming from the Black Sea via Bosphorus. The dense Aegean waters,
found lower layer, can be penetrate different depths according to their properties.
The fresh and low density waters coming from the Black Sea has thickness of 40-
50 m depths in the Black Sea exit of the Bosphorus while it get more saline and
has thickness of several meters in the exit of the Dardanelles. This structure of the
Marmara Sea changing meteorological conditions has been observed all season.
The air temperature, atmospheric pressure and wind speed and direction have been
varied wide range in the winter months but they have been calm with Daily
fluctuations in the summer in the period of 2014-2016. In the summer months, the
surface salinity were in the range of 22-24 psu, the temperature were in the range
of 23-28 C. Due to mixing by wind in the winter months, the surface salinity were
very high (26-28 psu).

As well as difference in summer and winter features of the Marmara Sea upper
layer it has been influenced atmospheric conditions annually. Considering
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anthropogenic pressure in the Marmara Sea in order to clarify of the reasons of the
ecosystem changes it would be useful to collect the data more frequently.

Keywords: Marmara Sea, oceanography, temperature, salinity, stratification
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ISTANBUL BOGAZI’NDA KURULAN HF (HIGH FREQUENCY,
YUKSEK FREKANSLI) DENiZ RADARI’NIN, METEOROLOJIK
AMACLI OLCUM SAMANDIRASI (MAS) iLE
VERIFIKASYONU

Pinar ESKIOGLU, Yiiksel YAGAN

a Meteoroloji Genel Miidiirliigii Tahminler Dairesi Baskanligi
peskioglu@mgm.gov.tr, yyagan@mgm.gov.tr

Istanbul Bogazi’nin Karadeniz ¢ikisinda kurulan HF (High Frequency, Yiiksek
Frekansli) Deniz Radari, sinyal ve isaretleri ti¢ farkli kalite algoritmasina gore
simiflandirmaktadir.  Birinci  seviyede, sadece glriiltii sinyalleri elimine
edilmektedir. ikinci seviyede elektromanyetik dalga ve deniz dalga parametreleri
bakimindan meteorolojik durum dikkate alinmaktadir. En st seviyede ise,
elektromanyetik dalga, deniz dalga parametreleri ve meteorolojik durum ¢ok daha
ayrintili olacak sekilde, biitiin olasiliklar goz ardi edilmeden veri ayiklama islemi
yapilmaktadir. iki ve iiciincii seviyede, zaman igerisinde degisen dalga ve
meteorolojik durum da dikkate alinmaktadir. Veri sayisi birinci seviyeden iiglincii
seviyeye dogru onemli odlgiide azalma gostermektedir. Olgiim dogrulugu ve
kalitesi, birinci seviyeden ii¢lincii seviyeye dogru artmaktadir. Bununla birlikte
azalan veri sayis1 dikkat ¢ekicidir.

Calismada, HF Deniz Radari verileri ile yine aymi bolgede tesis edilen
Meteorolojik Amagli Olgiim Samandirast (MAS) verilerinin karsilastirilmasi
yapitlmistir. Karsilastirmada, dalga yiiksekligi, yiizey akintisi ve riizgar verileri
kullanilmigtir. MAS ile denizde dogrudan o6l¢iim yapildigi i¢in; MAS verileri
dogru ana kaynak verileri olarak kabul edilmistir. HF Deniz Radari verileri olarak,
veri sayisinin en fazla oldugu, sadece giiriiltii sinyallerinin elimine edildigi birinci
seviye kullanilmistir.

Ozet olarak; ilgili HF Deniz Radari verilerinin MAS verilerine gore verifikasyonu
yapilmistir. Verifikasyon islemi iki farkli senaryoya goére yapilmistir. Birinci
senaryoda; MAS ve HF Deniz Radar verileri dogrudan karsilastirilnustir. Ikinci
senaryoda ise; MAS verilerinde 1 m’yi asan dalga yiiksekliklerine karsilik gelen
HF Deniz radar1 verileri kullanilmistir. Calismanin periyodu 1Eylil 2015 —
31Agustos 2016 tarihleri arasidir ve bes temel verifikasyon parametresi
kullanilmastir.

Anahtar Kelimeler: HF (High Frequency, Yiiksek Frekansli), Deniz Radari,
Meteorolojik Amacli Olgiim Samandiras1 (MAS), Verifikasyon Parametreleri.
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THE HF (HIGH FREQUENCY) RADAR ESTABLISHED IN
ISTANBUL BOSPHORUS VERIFICATION WITH
METHOROLOGICAL BUOY

Pinar ESKIOGLU, Yiiksel YAGAN

TurkishStateMeteorological Service, Weather Forecasting Department
peskioglu@mgm.gov.tr, yyagan@mgm.gov.tr

HFRadar, established at the exit of the Black Sea in the Bosphorus, signals and
marking classifies according to three different quality algorithms. In the first level,
only noise signals are eliminated. At the second level, meteorological situation is
taken into account which related to electromagnetic wave and marine wave
parameters. At the top level, as the electromagnetic wave, sea wave parameters
and meteorological situation will be much more detailed, do not ignore all
possibilities data extractionprocess is performed. In the second and third levels, the
changing wave and meteorological situation over time is also taken into
consideration. The number of data shows a significant decrease from the first level
to the third level. The measurement accuracy and quality increase from the first
level to the third level. However, the number of data that is decreasing is
remarkable.

In the study, HF Radar data and Buoy data which were also installed in the same
region, are compared. In comparison, wave height, surface current and wind data
are used. Since direct measurements were made at sea with Buoy; Buoy data are
considered to be the correct source data. As the HF Radar data, the first level
where only the noise signals are eliminated and the largest number of data is used.

In summary; The HF Radar data have been verified according to the Buoy data.
The verification process performed according to two different scenarios. In the
first scenario; Buoy and HF Radar data were directly compared. In the second
scenario; In the Buoy data, HF Radar data which corresponding to wave height
sexceeding 1 m wereused. The period of thework was between September 1, 2015
and August 31, 2016, and five basic verification parameters were used.

Keywords: HF (High Frequency) Radar, Meteorological Buoy, Verification
Parameters.
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ERDEMLI ZAMAN SERISI

Hasan OREK, Yesim AK OREK, Devrim TEZCAN, Baris SALIHOGLU,
Arife ZENGINER-YILMAZ, Zahit UYSAL, Stileyman TUGRUL,
Volodymyr MYROSHNYCHENKO

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
orek@ims.metu.edu.tr

Iklim degisikliginin deniz ekosistemi iizerindeki etkisinin izlenebilmesi ancak
uzun doénemli ve bir¢ok degiskenin toplandigi, biitiinsel programlarla miimkiindiir.
DEKOSIM projesinin en énemli ayaklarindan olan uzun siireli gézlem altyapisinin
gelistirilmesi kapsaminda, ODTU Deniz Bilimleri Enstitiisii’niin bulundugu
Mersin Korfezi’nde gesitli donemlerde olusankesintilere ragmen 1997 yilindan
beri siirdiiriilen zaman serisi ¢alismalar1 bir sistematige oturtulmus, “Erdemli
Zaman Serisi” (Erdemli Time Series — ETS) adi altinda uzun siireli kurumsal bir
gbzlem programina doniistiirilmistiir. Gegmis yillarda 3 istasyonda yiiriitiilen ETS
programi kapsaminda 4 doktora tezi ve 4 yiiksek lisans tezi tamamlanmistir. Farkli
zaman ve donemlerde yiiriitilen bu ¢aligmalar, mevsimsel fosfor degisimleri,
pikoplanktontik heterotrofik bakteriler, siyanobakteriler, suyun biyo-optik
Ozelliklerinin aylik degisimleri, zooplankton ve sestondaki biyokimyasal
kompozisyonundaki yillik degisimler, fitoplankton komposizyondaki aylik
degisimleri ve birincil iiretim, ile fitoplankton pigment dagilimlar1 gibi konulari
igermektedir.

DEKOSIM projesi ileyenilenen ETS programi kapsaminda yapilan istasyon sayisi
2013 yilindan itibaren dokuza ¢ikarilmigtir. Bu istasyonlar kiyiya dik bir hat
boyunca sirasiyla; 20, 50, 75, 100, 125, 150, 175, 200 ve 500 metre su
derinliklerde konumlanmustir.Bu istasyonlarda aylik periyotlarda yapilan
calismalarda su kolonu boyunca kesintisiz fiziksel parametreler (sicaklik,
iletkenlik (tuzluluk), ¢6ziinmiis oksijen, klorofil ve bulaniklik) 6l¢iilmektedir.Bu
Ol¢iimlerden tabakalagma, su kiitleleri ve akintilar incelenebilmektedir. Ayni
zamanda, tiim istasyonlardan yilizeyden ve secili dort istasyonda su kolonunu
temsil eden farkli derinliklerden su 6rnekleri alinmakta ve rutin olarak temel besin
tuzlari, fitoplankton pigmentleri, nano planktonlarin, ihtiyoplankton ve
zooplanktondagilim, bolluk ve biyokiitlerindeki zamansal degisimler, klofil-a
miktari, askida katt madde miktarindaki degisimler gibi pek ¢ok konuda ¢aligmalar
yiriitiilmektedir. Bu ¢aligmalara ek olarak yakin zamanda farkli arastirma konulart
da eklenmis olup bakteriler {izerine genetik, biyojeokimya ve yeni yaklasimli
modelleme ¢aligmasinin yam sira denizel besin zincirinde mikroplastik etkileri ve
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kirleticilerden BPA konsantrasyonun zamansal degigsimlerini {izerine devam eden
iki yiiksek lisans ve bir doktora tez ¢aligmasi bulunmaktadir.

Dogu Akdeniz’de son ¢eyrek asirdir siirdiiriilen ¢aligmalar, 6zellikle yaz kis
tabakalagsmalarinda 6nemli degisimler oldugunu ve tabakalasma ddneminin
uzadigini gostermektedir. Fiziksel ortamdaki bu ciddi degisikligin kisa ve uzun
donemde deniz canlilarin1 ve tiim sistem dinamiklerini etkileyecektir. Bu
degisimlerin gozlenmesi ve ileride hem iklim degisikligi hem de sucul sistemin
nasil evrilecegini anlamak ve gerekli tedbirleri almak i¢cin ETS programi daha da
onem kazanmaktadir. Bunun yaninda gerek biyogesitlilikteki degisimler ve yillara
bagl olarak bir¢ok canli grubundaki degisimlerin saptanmasinda bu izleme
programi katkisaglayacaktir.
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ERDEMLI TIME SERIES

Hasan OREK, Yesim AK OREK, Devrim TEZCAN, Baris SALIHOGLU,
Arife ZENGINER-YILMAZ, Zahit UYSAL, Siileyman TUGRUL,
Volodymyr MYROSHNYCHENKO

Middle East Technical University, Institute of Marine Sciences, Mersin
orek@ims.metu.edu.tr

The influence of climate change on marine ecosystems can only be observed by
long term, multi parameter holistic monitoring programs. Erdemli Time Series
(ETS) was initiated as an established and well organized systematic monitoring
program and as a continuation of the interrupted time series studies carried out
since 1997 in Mersin Bay by the METU-IMS under the frame work of the
DEKOSIM project. From the data collected by the ETS program, four Phd and
four Master theses have been accomplished to date. These studies are listed as:
seasonal phosphorus fluctuations, monthly picoplanktonic heterotrophic bacteria,
cyanobacteria, phytoplankton composition and primary production, phyto-
pigments, optical property fluctuations and annual fluctuations of biochemistry in
zooplankton and seston.

Within the scope of DEKOSIM, the ETS program is improved, increasing the
number of stations to nine. ETS stations are located at 20, 50, 75, 100, 125, 150,
175, and 200-meter water depths along a transect perpendicular to the coast. A
new station at 500-meter water depth has also been included in the ETS program
since 2015 to exclude anthropogenic effects. At all stations, physical parameters of
the water column (temperature, conductivity (salinity), dissolved oxygen,
chlorophyll and turbidity) and chemical/biological parameters in the surface waters
are measured at monthly periods. The produced data is used to investigate the
water masses, stratification and currents. At four stations at water depths of 20,
100, 200 and 500 meters , sea water samples are obtained from fixed depths in the
water column for the measurement of chemical parameters such as nutrients,
phytoplankton pigments, nano-planktons, Chlorophyll-a and suspended materials.
At these stations biological sampling is carried out for the determination of
ichthyoplankton and zooplankton distribution and biomass. In addition to these
parameters, new parameters have recently been added to the ETS for genetic,
biogeochemistry, micro-plastics and pollutants (BPA) research. Two masters
theses and one Phd thesis are supported by the recently updated ETS program.
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Studies in the Eastern Mediterranean during the last two decades showt hat there
has been significant variation in the seasonal stratification of the water column.
Such significant changes in physical properties such as the stratification period
will affect both marine life and system dynamics. ETS aims to monitor these
variations in the sea to beter understand the future effects of climatic changes.
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DEKOSIM: MODERN iZLEME VE GOZLEM SISTEMLERI

Devrim TEZCAN, Baris SALIHOGLU, Hasan OREK, Yesim AK OREK

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
dtezcan@gmail.com

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii biinyesinde yiiriitiilen
Deniz Ekosistem ve iklim Arastirmalari Merkezi (DEKOSIM) projesi kapsaminda
Tiirkiye’deki deniz ekosistem ve iklim arastirmalarina destek verecek ve referans
olacak bir altyap1 olusturulmasi planlanmaktadir. Bu altyapinin en 6nemli ayagini
gelismis uzun siireli ve kesintisiz gdzlem ve 6l¢iim sistemleri olusturmaktadir.

Deniz ekosisteminin ve iklim degisimlerinin daha iyi gozlenip anlasilmasi igin
deniz ve atmosferdeki degisimlerin siirekli olarak izlenmesi gerekmektedir.
Bununla birlikte deniz arastirmalarinin maliyetinin ¢ok yiiksek olmasi, hava
sartlar1 gibi etkenler denizlerde siirekli ve diizenli 6l¢iim yapmay1 imkansiz hale
getirmektedir. Bu nedenle diinyada siirekli kendi kendine c¢alisan ve izleme
yapabilen sabit ve/veya hareketli sistemler gelistirilmektedir.

Stirekli gozlem sistemlerinin iilkemizde de taninip gelistirilmesi amaciyla
DEKOSIM kapsaminda, Mersin Kérfezi’nde kiyidan 6 kilometre agikta bir
osinografik-meteorolojik gézlem samandirasi kurulmustur. Belirli derinliklerde
(ylizey, 10, 20, 30, 50, 75 ve 100 metre) her bir saatte bir deniz suyunun fiziksel
parametreleri 6l¢iilmekte, ayrica tim su kolonu boyunca belirli derinliklerde akinti
hizi ve yonii 6lgiilmektedir. Samandiranin iist tarafinda ise Meteoroloji Genel
Miidiirliigii ile yapilan igbirligi kapsaminda meteoroloji sensorleri yer almaktadir.

Akdeniz ve Karadeniz’e birakilan, belli derinliklerde ki akintilarla kendi kendine
hareket edip belirli periyotlarda su kolonunda dl¢iimler yapan altt adet ARGO
yiiziiciiden bugiine kadar tiim mevsimleri kaplayan yaklagik 830 olgiim verisi
almmugtir.

Siirekli gozlem sistemlerinden elde edilen zamansal verilerin alansal olarak da
incelenmesi amaciyla belli donemlerde diizenli seferler yapilmakta, iklimsel
modellerin daha verimli ¢alismalarin1 saglayacak veri tiretilmesi amaglanmaktadir.
Bu amacla diizenlenen seferlerde ii¢ boyutlu su kolonu profilleyici cihaz
(Scanfish) kullanilarak denizlerimizden toplanacak olan kesintisiz profil verileri ile
su kolonundaki birbirini tamamlayan fiziksel, kimyasal ve biyolojik siireclerin
anlagilmasina biiytlik katki saglanacaktir.
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DEKOSIM: ADVANCED MONITORING AND OBSERVATION
SYSTEMS

Devrim TEZCAN, Baris SALIHOGLU, Hasan OREK, Yesim AK OREK

Middle East Technical University, Institute of Marine Sciences, Mersin
dtezcan@gmail.com

The Center for Marine Ecosystems and Climate Research (DEKOSIM) is being
established with financial support from the Government of the Turkish Republic as
a national center in Turkey for climate related studies under the leadership of the
Institute of Marine Sciences of the Middle East Technical University. DEKOSIM
aims to establish an infrastructure capacity for the long term monitoring of Turkish
seas.

For a better understanding of marine ecosystems and the climate, oceanic and
atmospheric variation must be monitored long term. However, it is near impossible
to continuously monitor the seas using conventional methods due to the high cost
of marine in-situ measurements and weather conditions. For these reasons, both
fixed and autonomous systems have been developed for recording continuous and
periodical measurements.

Within the scope of DEKOSIM, a mooring system was deployed in Mersin Bay
for long- term continuous measurements. The Mediterranean mooring system is set
up approx. 3 nm off the IMS-METU Campus at about 100 meters water depth. The
system comprises the following underwater sensors; T, S, DO, Chl, Tur at near
surface, T,S,P at 10 meters, T,S at 20, 30 and 75 meters, T,S,DO at 50 and 100
meters. A 300 kHz ADCP will be deployed under the buoy. The meteorological
equipment and daily data telemetry via GPRS was provided by the Turkish
Meteorological Office.

Argo is an autonomous profiler that moves by the currents measuring the physical
parameters of the water column periodically. A total 830 profile data has been
collected from 4 Argo floats deployed in the Black Sea and 2 Argo floats deployed
in the Eastern Mediterranean.

Seasonal cruises in the open sea are performed to provide spatial data for climate
related research and models. In the forthcoming cruises, a new piece of equipment,
Scanfish: a 3D profiler system will be used to investigate the properties of the
water column. Scanfish is a towed system which will provide continuous and real
time data and enable survey time at sea to be utilised more efficiently.
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DENiZ EKOSISTEM iZLEME GOSTERGESI OLARAK
GORECELI BALIK KONDISYONU

Ali Cemal GUCU?, Yasar GENC®, Murat DAGTEKIN®, Meltem OK?®

aODT U ErdemliDenizBilimleriEnstitiisii, Mersin
bSu UriinleriMerkezArastirmaEnstitiisii, Trabzon
gucu@ims.metu.edu.tr

Denizlerin ¢evresel agidan durumunun belirlenerek siniflandirilabilmesine yonelik
caligmalarda ele alinan tamimlayicilardan biri de balikgilikdir (Deniz Stratejisi
Cergeve Direktifi tanimlayicisi, D3). Devletin istatistik kurumlarinca (DIE, TUIK)
uzun yillardir balik¢iliga yonelik verilerin toplaniyor olmasi ve ve bu verilerin bazi
Oonemli gdstergelerin hesaplanmasina olanak saglamasi balik¢iligi ¢cevresel durum
degerlendirmesi konusunda umut veren bir tamimlayict olarak 6n plana
cikartmaktadir. Ancak diger taraftan karaya c¢ikartilan balik miktarindaki
degisimler ¢evresel kosullarin stok iizerindeki etkisinin gostergesi olabilecegi gibi
harcanan av cabasina da baglidir. Bu durum sadece balikgiliginDeniz Strateji
Cergeve Direktifi (DSCD) tanimlayicist olarak kullanilmasinda degil balik¢iligin
yonetilmesinde de sikilikla karsilagilan bir problemdir. Bu da balik stoklarinin
durumuna yonelik farkli yontemlere yonelinmesini gerektirmistir.

Bu kapsamda Karadeniz’de hamsi (Engraulis encrasicolus ponticus) ile
Akdeniz’de barbun (Mullus barbatus) baliklari i¢in balik kondisyonunun gosterge
olarak kullanilabilmesine yonelik olarak bu c¢alisma gerceklestirilmistir. Bahsi
gecen stoklar bugiin ICES, STECF, GFCM gibi belli basli bdlgesel balikgilik
yonetim organizasyonlarinca yaygin olarak kullanilan stok degerlendirme
algoritmalart (XSA) killanilarak degerlendirilmis ve iizerlerindeki balikgilik
baskist (F), iireyen stok biokiitlesi (SSB) ve yillik stoka katilim (Recruitment)
hamsi i¢in 11, barbun i¢in 9 yillik zaman serisi lizerinden hesaplanmigtir. Ayni
tirler ve aynit donemler igin goreceli kondisyon Kn (W/aLb) hesaplanmistir (Le
Cren, 1951). Ayrica destekleyici veri olarak da uydu klorofil ve sicaklik verileri
kullanilmustir.

Sonu¢ olarak baliklarda kondisyondaki yil icindeki degisimlerin ¢ok yiiksek
oldugu, bu durumda alinan ortalamalarin varyansinin ¢evresel -etkilerden
kaynaklanacak degisimlerden yiiksek oldugu goriilmiistiir. Buna karsin donemsel
kondisyon kayiplarinin (kislama dénemi), kazanimlarin (beslenme dénemi) stokun
durumu hakkinda oldukga agiklayici sonuglar verdigi ortaya konulmustur.
Sonuglar baliklarda kondisyonun ¢evresel durum igin uygun bir gosterge
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olabilecegini ancak elde edilen bulgularin giivenilirliginin ¢ok biiyiik 6lglide veri
toplama sekli, donemleri ve sikliklarina bagh oldugunu gostermistir.
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RELATIVE FISH CONDITION AS AN MARINE ECOSYSTEM
MONITORING INDICATOR

Ali Cemal GUCUa' Yasar GENC®, Murat DAGTEKIN®, Meltem OK®

® METU Erdemli Institute of Marine Sciences, Mersin
b Central Fisheries Research Institute, Trabzon
gucu@ims.metu.edu.tr

One of the descriptor used to classify the seas with respect to their environmental
status is fisheries (D3). The availability of long data sets collected by the state
statistical offices (TurkStat and DIE) facilitating estimation of a series of
indicators, brings this descriptor to front. However, although the fish landings may
to an significant extent, is an indicator of good environmental status, they are , on
the first line, very much dependent of fishing effort. This is not a problem only in
the use of fishery as a Marine Strategy Framework Directive (MSFD) descriptor
but also one of the concerns in fisheries management. This, in turn, leads scientists
to find alternative approaches.

With that respect a comparative study on fish condition of the anchovy in the
Black Sea (Engraulis encrasicolus ponticus) and red mullet (Mullusbarbatus) in the
Mediterranean has been conducted to evaluate applicability of condition index as
an alternative. At first these two stocks were assessed using a very efficient tool
(XSA) commonly used in regionalfisheries management organizations like ICES,
STECF and GFCM and the major stock parameters, like Spawning Stock Biomass
(SSB), Recruitment (Rec), fisheriesmortality (F) were estimated over a time series
of 11 years for anchovy and 9 years for red mullet. Secondly, relative condition,
Kn (W/aLb) of the stock is estimated for the same stocks over the same period (Le
Cren, 1951). Satellite SST and Chl-a were also used as environmental stressors.

The results showed that the condition in a stock was highly variable within a year
and the variance inflicted on the condition due to biology of the species was
usually larger than those of its surrounding. However, the periodical losses (i.e.
during overwintering) and gains (i.e. during feeding) provided are very much
associated with their surrounding and may possibly be used as a proxy to status of
the environment. The study also emphasized that the reliability of results so that
assessed is very much dependent on data collection strategy, periods and
frequency.
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MARMARA DENIZI’NDE BULUNAN BERLAM BALIGININ
STOK DURUMU

Nazli DEMIREL, Giizin GUL, Ahsen YUKSEK, Elif MURAT-DALKARA

Istanbul Universitesi, Deniz Biliml.eri ve fsletmeciligi Enstitiisii, Vefa 34134
Istanbul
ndemirel@istanbul.edu.tr

Balik¢ilik yonetimine ekosistem yaklasimi, bir balik stogunun kritik dneme sahip
gostergeleri lizerinden siirdiiriilebilirlik diizeyini belirlemeyi amaglarken ekosistem
bilesenlerine de en az zarar verecek planlamanin yapilmasini gozetir. Balikgilik
etkinligi, yalnizca avlanan balikla avlayan balik¢1 arasinda gergeklesen bir etkinlik
olarak degil, hem avlanan baligin ekosistemin diger bilesenleriyle olan iliskisi
kapsaminda hem de avciligin yapildigi kosullarla stok {izerinde olusan cesitli
baskilar kapsaminda ¢ok yonlii ele alinmasi gereken bir etkinliktir. Ulkemiz
denizlerinde ekonomik balik stoklar1 iizerine az sayida, daginik ve kisitli zaman
serisi igeren veriler bulunmaktadir. Bu verilerin nasil degerlendirilebilecegi, balik
stoklarina dair biitiinciil bir yaklasim sunup sunmayacagi iizerine heniiz bir
calisma bulunmamaktadir. Bu ¢alismada, 1990-2016 yillar1 arasinda Istanbul
Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii tarafindan yapilan gesitli
deniz izleme c¢alismalarindan elde edilmis balikgilik verileri degerlendirilerek
Marmara Denizi’'nde bulunan berlam baligi (Merluccius merluccius) stogunun
zamansal degisimi ve mevcut durumunun ortaya konmasi amaglanmustir.

Ekonomik 6neme sahip olmasi nedeniyle Marmara Denizi’nde yapilmakta olan
balikgilik faaliyetleriyle bu balik stogu iizerindeki av baskisi yiiksektir ve TUIK
2015 yili Su Uriinleri istatistiklerine gére son 20 yilda avcilik degerlerinde agikca
bir diislis goziitkmektedir. 2000°1i yillarin baslarinda yaklasik 18000 ton olan av
miktar1, 2015 yil istatistiklerine gére 81 tona gerilemistir. izleme ¢aligmalarmin
bulgularina gore berlam baliginin Marmara Denizi’'nde senelere gore av
kompozisyondaki biyokitle miktarlarinda agik bir diisiis oldugu ortaya konmus ve
1995 yilinda % 53’tnii, 1996 yilinda % 60’1n1, 2009 yilinda % 36’smi1, 2010
yilinda %16’s1n1, 2011 yilinda % 23’iinii, 2016 yilinda ise % 7’sini olusturdugu
hesaplanmustir.

Anahtar Kelimeler: Marmara Denizi, Merluccius merluccius, av kompozisyonu,
stok degerlendirme, zamansal degisim
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STOCK STATUS OF EUROPEAN HAKE IN THE SEA OF
MARMARA

Nazli DEMIREL, Giizin GUL, Ahsen YUKSEK, Elif MURAT-DALKARA

alstanbul University, Institute of Marine Sciences and Management,
Vefa 34134 Istanbul
ndemirel@istanbul.edu.tr

The aim of ecosystem-approach to fisheries management is to provide the
sustainability level of target stock via indicators with the minimum impact on
other ecosystem components. Fishing activity must consider as a chain activity
rather than evaluating it as a single activity between target organism and the the
fishermen, which affected all components related to target organism as well as the
fishing conditions on related stocks. The main challenge of the approach is that in
Turkey, stock assessments cannot be done properly. This is mainly because of the
insufficient fish market data as well as the discontinuity of already few stock
assessment projects. Based on this motivation, this study focuses on stock status
and temporal changes of European hake in the Sea of Marmara with processing the
several fisheries data which had been taken by monitoring studies between the
years 1990-2016 by Istanbul University, Institute of Marine Sciences and
Management.

Certainly, one of the most important demersal fish species is the European hake in
the Sea of Marmara. Its production occupied around %50 percent of demersal
fishery in mid-90s. Decreasing started in mid-2000s and drastically deteriorated
below 10% percent in 2015. According to TUIK (2015) catch statistics, only 81
tonnes European hake caught in the Sea of Marmara last year. The results of this
study indicates clear decline with estimated biomass ratio in catch composition of
European hake 53% in 1995, 60% in 1996, 36% in 2009, 16% in 2010, 23% in
2011 and 7% in 2016.

Keywords: The Sea of Marmara, Merluccius merluccius, catch composition, stock
assessment, temporal changes
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KUZEY EGE DENIZI’NDE EDREMIT VE SAROS
KORFEZ’LERINDE DEMERSAL BALIKCILIK
KAYNAKLARININ ARASTIRILMASI

Aydm UNLUOGLU?, Eyiip Miimtaz TIRASIN?, Biilent CITHANGIR? Ahsen
YUKSEK”, Betiil Bardak¢i SENER?, Tugge AKTURK?

a.Dokuz E)_{liil Universitesi, Deniz Bilimler.i ve Teknolojisi Enstitii;ii, IZMIR
bistanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisti, ISTANBUL
aydin.uoglu@deu.edu.tr

“Denizlerde  Biitiinlesik ~ Kirlilik  Izleme  Projesi  (CSB-CEDIDGM,
TUBITAK/MAM; 2014-2016)” kapsaminda gergeklestirilen bu calisma, Kuzey
Ege Denizi’'nde yer alan Edremit ve Saros Korfez’lerinde dagilim gosteren
demersal balik¢ilik kaynaklarinin meveut durumlarinin ortaya konularak, her iki
korfez igin tahmin edilen biyokiitle miktarlarinin derinlik tabakalarina gore
karsilagtirtlmasina odaklanmistir. Ayrica, her iki Koérfez igin de ticari dnemi biiyiik
olan barbun Mullus barbatus Linnaeus, 1758 ve derinsu mezgiti Micromesistius
poutassou (Risso, 1827) baliklarinin boy-frekans dagilimlari ve boy-agirlik
iligkilerinde farklilik olup olmadigi arastirilmistir. Bunlara ek olarak trol
orneklemelerinden ¢ikan ¢oplerin dagilimlar1 da bolge ve derinlige gore
degerlendirilmistir.

Orneklemeler, Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii
isletiminde bulunan R/V Alemdar II ile 27 Agustos-1 Eyliil 2016 tarihleri arasinda
Edremit ve Saros Korfez’lerinden dip trolii gekilerek yapilmuistir. Ornekleme
yontemi olarak Bati Akdeniz’de yiiriitiilmekte olan MEDITS projesi kapsaminda
kullanilmakta olan yontem benimsenmis ve uygulanmistir. Buna gore trol
orneklemeleri her bir derinlik tabakasinda 3’er adet olmak iizere 50-99/100-199 ve
200-299 m’den olusan ii¢ farkli derinlik tabakasinda yapilmistir. Trol ag1 deniz
tabanina oturduktan sonra 3 deniz mili/s hiz ile 30 dakika siireyle ¢ekilmistir. Her
bir trol drneklemesinde, trol ag1 giiverteye alindiktan sonra avin tamanu tiirlerine
gore ayrilarak sayilart kaydedilmis ve toplam agirliklart 6lgiilmiistiir. Ayrica,
barbun ve derinsu mezgit baliklarimin total boylar1 (1 mm) ve agirliklart (£2 g
hassasiyetinde) olgiilerek kesilmis, makroskobik olarak cinsiyetleri tayin edilmis
ve MEDITS protokoliinde belirtilen siniflandirmaya gore gonad olgunluk sathalar
belirlenmistir. Biyokiitle tahminleri “Taranan Alan Yontemi” kullanilarak
yapilmistir.
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Her iki Korfez’de yapilan oOrneklemelerde 9 karides, 10 kafadanbacakli, 10
kikirdakli ve 63 kemikli balik olmak iizere 92 demersal organizma tiirii
yakalanmistir. iki bolge arasinda tiir gesitliligi bakimindan &nemli bir farklilik
gozlenmemis olmasina ragmen, Saros Korfezi icin tahmin edilen biyokiitle
miktarlart Edremit Korfezi’nden daha fazladir. Saros Koérfezi’nde trol agindan
cikan ¢oplerin yaklasik % 55’ini sert plastik nesneler, % 23’iinii plastik posetler, %
9’ unu plastik siseler ve % 7’sini lastik-kauguk malzemeler olustururken, Edremit
Korfezi’'nde ¢oplerin % 41’ini elbiseler, % 20’sini plastik posetler, % 16’si1
biiyiik kumasg parcalar1 ve % 7,5’ini plastik siseler olusturmustur.

Anahtar Kelimeler: Demersal Balik¢ilik Kaynaklari, Biyokiitle, Copler, Saros
Korfezi, Edremit Korfezi
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INVESTIGATION ON DEMERSAL FISHERIES RESOURCES IN
EDREMIT AND SAROS BAYS
(THE NORTHERN AEGEAN SEA)
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This study, which was carried out within the framework of “Integrated Marine
Pollution Monitoring Project (CSB-CEDIDGM, TUBITAK/MAM; 2014-2016)”,
aims to provide some information on the current status of the demersal fisheries
resources in Edremit and Saros Bays located in the North Aegean Sea. It focuses
on the comparison of biomass estimates for the two bays by depth strata. Probable
differences in the size-frequency distributions and length-weight relationships of
two fish species with great commercial significance for both bays, red mullet
Mullus barbatus Linnaeus, 1758 and blue whiting Micromesistius poutassou
(Risso, 1827) were also investigated. In addition, the distribution of the marine
litter obtained from the trawl samples was evaluated according to region and depth
strata.

Trawl surveys were carried out in accordance with the methodology established
and recommended by the MEDITS Project (Mediterranean International Bottom
Trawl Surveys) with R/V Alemdar Il operated by the Institute of Marine Sciences
and Business Administration of Istanbul University. A total of 18 trawl hauls were
made in three successive depth strata: 50-99, 100-199, and 200-299 m. After
contact of the trawl gear with the seafloor was established the duration of each
haul was 30 minutes at a speed of 3 nautical miles. At the end of each trawl
operation, total catch taken aboard was sorted according to the species level and
then the numbers and total weights of each species were recorded. For red mullets
and blue whiting specimens, individual total length (down to nearest mm) and
weight (with an accuracy of 2 g) measurements were also taken and dissections
were carried out to determine sex and maturity states of these fishes in accordance
with the MEDITS Protocol. Biomass estimates were based on the swept area
method.

Altogether, 92 different species, including 9 crustaceans, 10 cephalopods, 10
cartilaginous and 63 bony fish, were caught during the surveys in both bays. Even
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though there was no marked difference in species diversity between the two
regions, the amounts of estimated biomass for Saros Bay were higher than those
for Edremit Bay. In Saros Bay, approximately 55% of marine litter caught by the
trawl was composed of hard plastic objects. This was followed by plastic bags
(23%), plastic bottles (9%) and rubber material (7%). In Edremit Bay, 41% of the
litter was items of clothing, 20% plastic bags, 16% large cloth pieces and 7.5%
plastic bottles.

Keywords: Demersal Fishery Resources, Biomass Estimates, Litter, Saros Bay,
Edremit Bay

147



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016

CEVRESEL DURUM TANIMLAMASINDA BAKTERILERIN
ROLLERI ve TURKIYE DENIZLERINDE PATOJEN
BAKTERILERIN DAGILIMLARI

Giilsen ALTUG

Istanbul Universitesi Su Uriinleri Fakiiltesi Deniz Biyolojisi Ana Bilim Dali
galtug@istanbul.edu.tr

Bakteriler deniz ekosistemlerinde gerek metabolik Ozellikleri ile sistem
dongiilerindeki rolleri, gerekse toplam biyolojik kiitlede kapsadiklari alan ve
biyolojik c¢esitlilik bakimindan tagidiklar1 énem nedeni ile "gevresel durum"
tanimlamasinin  6nemli bilesenini olusturmaktadirlar. Deniz ekosistemlerinin
cografik konum, niifus, biyolojik unsurlar, desarj edilen atiklarin karakteri gibi
degisken cevresel kosullarina gore farkliliklar gosteren bakteri kompozisyonu
verileri  ¢evresel  kalite  degerlendirmesinde  alarm  belirtisi  olarak
degerlendirilebilmektedir. Bu veriler ortamin "lIyi Cevre Durumu" 6zelliklerini
tagtylp tasgimadiginin gizli ve mikro gostergesi olarak cografik degisiklikler
gosterecektir. Her ortam i¢in 6zgiin olan patojen bakterilere yonelik verilerin
iiretilmedigi durumlarda iyi ¢evre statiisii i¢cin tanimlanan tiim kosullar saglanmis
olsa da degerlendirmenin eksik veriler ile yanlis yapilmasi miimkiindiir.

Tiirkiye denizlerinin cografik konumu 6nemli suyollarini barindirdigindan, karasal
kaynakl kirlilik girdilerinin tamami kontrol altina alinmig/alinacak olsa bile gemi
kaynakli patojen bakteri girdilerine agik durumdadir. Bu nedenle Tiirkiye de
gevresel durum tanimlamasinda patojen bakterilerin varligi ozellikle Gnem
tagimaktadir. Bu durum "Deniz Stratejisi Cer¢eve Direktifinde (2008-56-EC)"
sozli edilen "her iilkenin kendi kosullarina gore belirleyecegi strateji" ifadesine
ornek olusturmaktadir.

Bu caligmada Tiirkiye denizlerinde 2000 yilindan bu yana tarafimizdan yapilan
patojen bakteri varligma yonelik veriler paylasilirken denizel c¢evrelerde
antropojenik baskinin etkisinin anlagilmasinda ve c¢evre sagligi durumundaki
degisikliklerin degerlendirilmesinde bakterilerin kullanimi degerlendirilmistir.
Ayrica elde edilen izolatlarin antibiyotiklere direnglilik frekansina yonelik veriler
paylastlmistir.

Bakterilerin enzimatik aktiviteleri ortama giren kirletici maddelerin doniistimii ile

iligkilendirilerek degerlendirilirken, kirlilik yiikii fazla olan alanlarda deniz suyu
ve sedimentten izole edilen bakterilerin karbonhidrat metabolizmasi degerleri
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yiiksek bulunmustur. Gram negatif (fermentasyon yapan ve yapmayan bacilli),
Gram pozitif (spor-olusturan bacilli) bakterilerin dagilimi sahip olduklar
metabolik o6zellikler ve patojen bakterilere rastlanma sikligi bolgelere gore
kargilagtirtlmistir. Risk altinda olan alanlarda su ve sedimentte ¢ogunlugu Gram
negatif patojenlerden olusan Gamma Proteobacteria grubu bakterilerin 6zellikle
Enterobacteriaceae familyasina ait bakterilerin frekansinin yiiksek oldugu tespit
edilmistir. Antibiyotiklere direncli bakterilerin frekansi sedimentte daha yiiksek
bulunurken antibiyotik tiirevlerine direngliligin bolgelere gore degisiklik gosterdigi
tespit edilmistir.

Anahtar Kelimeler: Cevresel durum, bakteri, patojen bakteri, antibiyotik direngli
bakteri
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THE ROLES of BACTERIA as DESCRIPTOR of
ENVIRONMENTAL STATUS and DISTRIBUTION of
PATHOGENIC BACTERIA in theTURKISH SEAS

Giilsen ALTUG

Istanbul University, Fisheries Faculty, Department of Marine Biology
galtug@istanbul.edu.tr

Bacteria have important roles as descriptor of environmental status due to theirs’
metabolically peculiarities, main roles in ecosystem functioning, proportions in
total biomass and importance related to biological diversity. Bacterial composition
that represent variations according to variable environmental factors of
geographical locations such as population, biological components, character of
waste discharge, can be used inenvironmental quality assessment asa warning sign.
This data will show geographical variations as a micro and hidden indicator of
"good environmental status.In the cases where the pathogenic bacteria data
omitted for evaluation of environmental status,it is possible to incorrectly with
missing data.Even if all terrestrial sourced pollution from Turkish seashores were
to be taken under control,due to geographical situation of Turkey, Turkish Seas are
open the problem of bacteriological pollution sourcing from ships in Turkish Seas
which is subject toheavy ship traffic. For this reason, to define of the
environmental status of Turkish Seas, consideration of occurrence of pathogenic
bacteria is especiallyimportant.This situation is an example of the European
Marine Strategy Framework Directive (2008/56/EC) for the expression: "Each
Member State should develop a marine strategy for its marine waters which, while
being specific to its own waters, reflects the overall perspective of the marine
region or subregion concerned”.

In this study, the data related to pathogenic bacteria isolated from Turkish Seas
since 2000 were presented. Additionally, use of pathogenic bacteria were
assessedin order to evaluate environmental status and understand impacts of
anthropogenic pressure on marine environments.Furthermore, importance of
bacteria to define environmental status was detailed using the data of frequency of
antibiotic resistant bacteria isolated from the seawater and sediment samples of
various marine areas of Turkey were shared. Bacterial enzymatic activities
associated with the transformation of contaminants entering the environment have
been assessed. The metabolism of carbohydrates values of bacteria were found
higher in the polluted areas. Gamma Proteobacteria, particularly
Enterobacteriaceae members, was recorded to be the most common group in terms
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of species count in the Turkish Seas. Distribution of Gram negative (fermenting
and non-fermenting bacilli) and Gram positive (spore forming bacilli) bacteria
regarding metabolic characteristics and frequency of pathogenic bacteria were
compared according to the areas which were isolated.

Key Words: Environmental status, bacteria, pathogenic bacteria, antibiotic
resistant bacteria
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YUMURTALIK KIYISAL SULARINDA (iSKENDERUN
KORFEZI) ZOOPLANKTON ZAMAN SERISI CALISMASI

Tuba TERBIYIK KURT, Sevim POLAT, Haluk YILMAZ, Giirkan AKBULUT

Cukurova Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii, 01330,
Sarigam, Adana
tterbiyik@cu.edu.tr

Denizel canlilarin nitel ve nicel 6zelliklerinin ayrintili olarak ortaya konmasi,
sirdiirtilebilir kullanimi, korunmasi, dogal ve insan kaynakli faktdrlerden
etkilenme diizeylerinin belirlenmesi etkin ve siirekli izleme g¢alismalart ile
miimkiin olabilmektedir. Bu baglamda, zaman serisi ¢alismalari denizel canli
gruplar1 hakkinda kapsamli bilgi edinilmesinde olduk¢a 6nemli bir yere sahiptir.
Iskenderun Korfezi kiyisal sularinda sekiz yili kapsayan bir siirede gerceklestirilen
bu ¢alismada zooplanktondaki degisimler ve bu degisimlerin ¢evresel parametreler
ile iliskisi incelenmistir. Bu kapsamda, 2008-2015 yillart arasinda zooplankton
orneklemeleri WP-2 zooplankton kepgesi (200m) ile mevsimsel olarak
gerceklestirilmistir.Zooplankton &rneklerinin yanisira CTD prob ile yiizey ve
dipten sicaklik ve tuzluk degerleri 6l¢iilmiis, her bir istasyondan klorofil-a miktart
ve fitoplankton yogunlugunun Ol¢imii igin ayni derinliklerden su ornekleri
almmustir. Zooplankton bolluk ve biyokiitledegerleri 6rnekleme periyodu boyunca
genis dalgalanmalar géstermis, ortalama mevsimsel degerler sirasiyla 264- 10893
birey m-3 ve 1.1 —31.4 mg-3 arasinda degismistir.

Caligma alaninda zooplankton bolluk ve biyokiitle degerlerinde belirgin mevsimsel
degisimler gozlenmis olup, zooplankton artis donemleri yillara gore degisiklikler
gostermistir. Genel itibariyle belirgin artislar ilkbahar, sonbahar ve yaz
donemlerinde gozlenirken, sadece 2015 yilinda kis pikinin varligi dikkati
¢ekmistir. Caligma siiresince holoplanktonik gruplar (Copepoda ve Cladocera)
zooplanktonun biiyiik cogunlugunu olusturmustur. Sadece 2013 ve 2015 yillarinda
yaz donemindeki Echinodermata artig1 ile mero planktonun zooplanktona katkist
olduk¢a artmig, sirasiyla zooplanktonun %73 ve %62 ‘lIik bir bolimiini
olusturmustur.

Ornekleme periyotlar1 boyunca tiir sayisinda dalgalanmalar mevcut olup, en diisiik
tiir say1s1 2008 yilinda, en yiiksek tiir sayis1 2015 yilinda bulunmustur. 2011-2013
yillar1 arasinda tiir sayisinin daha stabil oldugu goézlenmistir. Sonug olarak,
zooplankton kompozisyonu ve mevcut stoklarindaki degisimlerin alandaki
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abiyotik (sicaklik, tuzluluk) ve biyotik kosullardan (klorofil- a, fitoplankton
yogunlugu) 6nemli 6l¢giide etkilendigi diisliniilmektedir.

Anahtar Kelimeler: Zooplankton, bolluk, biyokiitle, Iskenderun Kérfezi, zaman
serisi
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ZOOPLANKTON TIME SERIES STUDIES IN THE COASTAL
WATER OF YUMURTALIK (iISKENDERUN BAY)

Tuba TERBIYIK KURT, Sevim POLAT, Haluk YILMAZ, Giirkan AKBULUT

Cukurova University, Faculty of Fisheries, Department of Basic Sciences, 01330,
Sarigam, Adana
tterbiyik@cu.edu.tr

Revealing the detailed information about quantitative and qualitative
characteristics of the marine organisms, their sustainable usage, conservation,
determining the effect level of natural and human-induced factors is possible with
the effective and ongoing studies. In this context, time-series studies have an
important role in obtaining the comprehensive information about marine
organisms.

This study was carried out consecutively for a period of eight years in Iskenderun
Bay to investigate the Zooplankton variabilities and their relationship with
environmental parameters. In this respect, zooplankton sampling was carried out
seasonally between 2008 and 2015 using WP-2 zooplankton net (20071m). In
addition to zooplankton samplings, temperature and salinity from the surface and
the bottom was measured with the CTD probe and, water samples were taken at
same depths for the measurement of chlorophyll-a and phytoplankton abundance
at each station. Zooplankton abundance and biomass values showed wide
fluctuations during the sampling periods and seasonal mean values ranged from
264 to 10893 ind. m-3 and from 1.1 to 31.4 mg m-3, respectively.

Clear seasonal changes were observed in terms of zooplankton abundance and
biomass in the study area, and zooplankton peak time varied inter annually.
Indeed, clear zooplankton peaks were generally observed in spring, summer and
autumn, however its peak was noticed in the winter of 2015. Holoplanktonic
groups (Copepoda and Cladocera) constituted the majority of zooplankton during
the study period. The proportion of meroplankton was significantly raised in only
summer of 2013 and 2015 due to increase abundance of Echinodermata, and hence
meroplankton consisted of 73% and 62% of zooplankton, respectively.

During the sampling period, fluctuation in species humber was observed and the
lowest humber was seen in 2008 whereas highest one in 2015. The number of
species were found to be more stable during 2011-2013 sampling season. As a
conclusion, variations in zooplankton composition and standing stock were
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considered to be significantly affected by abiotic (temperature, salinity) and biotic
conditions (chlorophyll-a, phytoplankton abundance).

Keywords: Zooplankton, abundance, biomass, Iskenderun Bay, time series
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TURKIYE’NIN BATI KARADENIZ KIYILARINDA 2003 — 2016
YILLARI ARASINDA KARAYA VURAN SETASE iZLEME
CALISMALARI
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DANYER", Isil AYTEMIZ"®, Begiim UZUN®®, Rasit BILGINY, Bayram
OZTURK?®

fstanbul Universitesi, Su Uriinleri Fakiiltesi
YTiirk Deniz Arastirmalart Vakfi (TUDAYV)
*Gida, Tarum ve Hayvancilik Bakanhg
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atonay@istanbul.edu.tr

Karadeniz’de Setase (Cetacea) takimina ait ii¢ tiir (mutur- Phocoena phocoena,
afalina — Tursiops truncatus, tirtak - Delphinus delphis) yasamaktadir. Karadeniz
yunuslari; 6zellikle dip uzatma aglar ile yapilan kalkan balik¢iligi sirasinda
tesadiifi aga yakalanma (bycatch), besin azalmasina bagli habitat kaybi, deniz
kirliligi ve toplu dliimlere neden olan salgin hastaliklar gibi bircok nedenle tehdit
altindadir.

Bu calismada, 2003-2016 yillar1 arasinda yapilan karaya vuran (stranding) setase
izleme g¢aligmalart derlenmistir. Veriler, yillara gére mevsimsel ve aylik kumsal
sorveyleri, [U/TUDAV Karaya Vuran Deniz Memelileri {letisim Ag1 ve medyadan
saglanmustir. Periyodik arazi ¢alismalarinda tespit edilen karaya vuran yunuslarin
fotografi ¢ekilmis, boylar1 6l¢ililmiis, cinsiyet tespiti ve tiir tayinleri yapilmustir.
Ayrica ileri galigmalar i¢in (6rnegin CetaGen projesi kapsaminda popiilasyon
genetigi ¢alismalart i¢in) doku 6rneklemesi yapilmistir. 2003-2016 yillar1 arasinda
toplam 1243 yunus (%77 mutur, %10 afalina, %7 tirtak, %6 bilinmeyen) 6limii
rapor edilmistir. Dip uzatma aglar1 ile yapilan kalkan balik¢iligindan en fazla
etkilenen tiir olan mutur, kalkan balig1 av yasagi donemini kapsayan bahar ve yaz
mevsiminde kumsallarda da 6liim frekansi en yiiksek olan tiirdiir. 2003 ve 2009
yillarinin yaz mevsiminde sebebi tespit edilemeyen olagandist toplu 6liim vakalart
goriilmiistiir. 2010, 2011 ve 2012 yillarinin 6zellikle Temmuz ayinda yiiksek
sayida yeni dogan mutur yavru dliimlerine rastlanmistir. Bunun nedeninin, kalkan
balik¢iliginin ikincil etkisi olarak emziren ve yavru bakimi yapan disilerin 6lmesi
sonucu bakimsiz kalan yavrularin agliktan 6lmesinin oldugu diisiiniilmektedir.
Ancak 2016 yilinin Temmuz ayinda ise yenidogan mutur toplu 6liim vakasi
gorilmiistiir. Kalkan av yasagi olan Mayis ve Haziran aylarinda yapilan kagak
kalkan balik¢ilig1, mutur stoklarmin siirdiiriilebilirligi icin en énemli tehdittir. Av
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yasagmin daha iyi denetlenmesi Sliimleri azaltacaktir. Karaya vuran yunuslarin
tespitine yonelik arazi izleme calismalar1 Karaya Vuran Deniz Memelileri {letisim
Agr’n1 genisletmek, bolgede dogal ve insan kaynakli 6liimleri anlamak ve ayrica
normal olmayan toplu 6liim vakalarini tespit edilmesi i¢in devam etmektedir.

Izleme calismalar1, 2003-2005 ve 2011-2014 yillar1 arasinda TUDAV; 2007-2009
yillart arasinda Karadeniz’in Kirlilige Karsi Korunmast Komisyonu Daimi
Sekreteryas1 (BSC) (BSC-ML/2008) ve Istanbul Universitesi Bilimsel Arastirma
Projeleri Birimi (T-924/061006); 2010 yilinda BSC (BSC-Cetaceans/2010); 2015-
2016 yillart arasinda Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu,
TUBITAK (No: 114Y568) tarafindan desteklenmistir.

Anahtar Kelimeler: Cetacea, yunus, mutur, afalina, tirtak
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CETACEAN STRANDINGS MONITORING STUDIES ON THE
TURKISH WESTERN BLACK SEA COAST DURING 2003-2016
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There are three cetacean species living in the Black Sea; the harbour porpoise
(Phocoena phocoena), common bottlenose dolphin (Tursiops truncatus) and short-
beaked common dolphin (Delphinus delphis). Cetaceans in the Black Sea are faced
with several threats such as accidental catches in fishing gear (especially bycatch
in turbot bottom gillnets), habitat degradation causing the reduction of prey
resources, marine pollution and epizootics resulting in cetacean mass mortality.

In this study, stranding studies carried out in the Turkish Western Black Sea coast
during 2003-2016 were reviewed. All information collected by periodically
stranding surveys, IU-TUDAV Cetacean Stranding Network and media. During
the surveys, stranded cetaceans were photographed, measured, sex and species
were identified and recorded. Besides, the tissue samples were taken for further
studies, such as CetaGen, genetic structure project. In total, 1243 stranded
cetaceans (harbour porpoises 77%, bottlenose dolphins 10%, common dolphins
7% and unidentified 6%) were recorded. Strandings of harbour porpoises, the most
negatively affected species by turbot fishery, were observed at high rate during
spring and summer, which coincides with the illegal turbot fishing season. In the
summers of 2003 and 2009, unusual mass stranding events occurred, but the
causes could not be identified. High mortality of harbour porpoise neonates was
observed in July 2010, 2011 and 2012. This may be related with turbot fishery’s
indirect effect. Because of the death of lactating and nursing mothers in turbot
nets, neonates may starve to death and stranded ashore. However, in July 2016,
unusual mass stranding of harbour porpoise’s neonates was recorded although the
reason for such mortality was not detected due to the advanced stage of
decomposition of almost all specimens. Turbot fishing by using bottom gillnets,
especially in May and June, is a threat to the sustainability of harbour porpoise
populations. The proper implementation of the restrictions on turbot fishing will
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result in decrease in the mortality of the Black Sea harbour porpoises, while other
species are little affected if not any. Cetacean stranding surveys are continued
periodically to extend Cetacean Stranding Network, understand both natural and
anthropogenic mortality in the region as well as to recognize any unusual mortality
events in the future.

Monitoring studies were supported by grants; between 2003-2005 and 2011-2014
by TUDAYV, between 2007-2009 by the Commission on the Protection of the
Black Sea Against Pollution (BSC-ML/2008) and Scientific Research Projects
Coordination Unit of Istanbul University (T-924/061006), in 2010 by BSC (BSC-
Cetaceans/2010), between 2015-2016 by the Scientific and Technological
Research Council of Turkey (TUBITAK- 114Y568).

Keywords: Cetacea, dolphin, harbour porpoise, bottlenose dolphin, common
dolphin
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Istanbul Bogazi’nda Setase (balinalar ve yunuslar) ordosuna ait ii¢ tiiriin varlig
bilinmektedir, bunlar; Phocoenidae familyasindan Phocoena phocoena (Mutur) ile
Delphinidae familyasindan Tursiops truncatus (Afalina) ve Delphinus delphis
(Tirtak)’dir. Tiirk Bogazlar Sistemi (TBS)’nin, Ege Denizi ve Karadeniz arasinda
onemli go¢ yolu oldugu ve setase tiirlerinin 6zellikle bahar aylarinda gécebe balik
tiirleriyle iliskili hareketleri bilinmektedir. Son yillarda, yogun deniz trafigi, asir1
avcilik, deniz kirliliginin cetacea popiilasyonlarini ve goglerini olumsuz etkiledigi
bildirilmistir.

Istanbul Bogazi’'nda denizden ve karadan dogrudan gdzlem yoluyla galismalar
yapitlmigtir. Bu calismada, son yillarda setase tiirlerinin izlenmesinde diinyada
yaygin olarak kullamlan pasif akustik izleme metoduyla Istanbul Bogazi’nda
setase tiirlerinin hareketleri izlenmektedir. Pasif akustik sistem olarak A-tag
(ML200-ASII; Marine Micro Technology, Inc., Saitama, Japan) kullanilan ¢aligma
2009 Temmuz’ unda baslamis halen devam etmektedir. Setase sesleri klick dizileri
(clicktrain: CT) seklinde kaydedilerek analiz edilmektedir. Klik dizilerinin giinliik,
aylik, mevsimsel, yillik dagilimlari, ses kaynaginin yonii, klikler arasi interval
(inter click interval: ICI) belirlenmektedir. Dar ve genis bant analiziyle
Delphinidae ve Phocoenidae familyasi ayirt edilebilmektedir.

Pasif akustik izleme ve analizler, yil boyunca bogazin ortasinda (Baltalimani) ve
yaz aylarinda Istanbul Bogazi’'min kuzeyinde (Poyraz Koy) olmak iizere iki
istasyonda devam etmektedir. Baltaliman1 istasyonunda 2010 yilinda 23702,
2011°de 22708, 2012°de 59532, 2013’te 27231, 2014°te 29368, 2015’te 23744
klick dizisi kaydedilmistir. Baltalimani’da, Temmuz 2009-Eyliil 2010 déneminde
tespit edilen toplam 26814 klik dizisi analiz edildi. Klik dizilerinin ¢ogu gece
stiresince tespit edildi. Belirgin gece-giindiiz farkliligi, belirgin bir yonde
yogunlagma ve avlanmaya yonelik kisa mesafeli sonar (ICI <50ms) ilkbaharda
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(Mart ve Nisan) kaydedildi. Klik dizileri yilin diger aylarinda her yonde
bulundular ve ICI’ler 150 ms’e kadar ulagti. Biitlin bu bulgular setaselerin
ilkbaharda beslendigi, diger zamanlarda g¢ogunlukla gegis yaptiklarina isaret
etmektedir. Bu ¢alismayla, setaselerin ilkbaharda baglayan balik gdciiyle birlikte,
bogazin orta bélgesinde pelajik baliklarla beslendikleri anlasilmaktadir. Poyrazkdy
istasyonunda, 2010 yilinda 56231 (73 giin), 2011°de 133925 (90 giin), 2012°de
46310 (33 gilin), 2013’te 89309 (83 giin), 2014’te 74737 (91 giin), 2015’de 62106
(39 giin) klik dizisi kaydedildi.2010-2012 klik dizisi analizlerinde, ICI dagiliminin
dinlenme ve avlanmayi igaret ettigi bogazin kuzeyinde ise gece gilindiiz arasinda
belirgin farkliliga rastlanmamustir.

Anahtar Kelimeler: Setase, mutur, afalina, tirtak, PAM
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PASSIVE ACOUSTIC MONITORING OF THE CETACEANS IN
THE ISTANBUL STRAIT (2009-2016)

Ayhan DEDE®*", Tomonari AKAMATSUS, Ayaka Amaha OZTURK®®, Arda M.
TONAY?*", Saho KAMEYAMA", Bayram OZTURK?®"

4fstanbul University, Faculty of Fisheries, Marine Biology Dept.
*Turkish Marine Research Foundation
‘National Research Institute of Fisheries Science, Japan
“Kyoto University, Graduate School of Informatics, Kyoto, 606-8501, Japan
aydede@istanbul.edu.tr

There are three cetacean species known in the Istanbul Strait, namely harbour
porpoise (Phocoena phocoena) from Phocoenidae and, common dolphin
(Delphinus delphis) and bottlenose dolphin (Tursiops truncatus) from Delphinidae.
The Turkish Straits System (TSS) described as important migratory pathway
between the Aegean and Black Sea and the movements of cetacean species
together with migratory fish species especially in spring months is known.
Recently, due to heavy marine traffic, overfishing, marine pollution, the cetacean
population and their migrations have negatively been affected.

In the Istanbul Strait, land based and shipboard direct observation studies were
conducted. In this study, cetacean movements in the istanbul Strait following via
passive acoustic monitoring (PAM) method which is widely used in cetacean
research in the world nowadays. The study was started in July 2009 and still
continues with A-tag (ML200-ASII; Marine Micro Technology, Inc., Saitama,
Japan) used as PAM system. Cetacean sounds were recorded as click trains (CT)
and analyzed. Diel, monthly, seasonal, yearly distribution of click trains, sound
source directions, interclick intervals (ICl) were defined and Delphinidae-
Phocoenidae family discrimination via narrow/broadband analyses was made.

Analyses of recordings and passive acoustic monitoring of the cetaceans in the
Istanbul Strait is still in progress with two PAM stations; one year-round station in
the middle of the strait (Baltalimani) and other summer months station in the north
of the strait (Poyrazkdy). PAM recorded 23702 click trains in 2010, 22708 in
2011, 59532 in 2012, 27231 in 2013, 29368 in 2014 and 23744 in 2015 in
Baltalimani. In Baltalimani, between 2009 July and 2010 September totally 26814
detected click trains were analyzed. Most of the CT’s were detected at night time
period. Significant diel pattern, direction of sound source and short range sonar
(ICI<50ms) indicated foraging fish were recorded in spring months. CT’s were
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found in all directions for the rest of the year and ICls reach up to 150 ms. All
these findings suggest that they were feeding in spring and mostly travelling in the
other seasons and use the middle part of the Strait for feeding on the migratory
pelagic fish in spring. Besides, 56231 click trains were detected in 2010 (73 days),
133925 in 2011 (90 days), 46310 in 2012 (33 days), 89309 in 2013 (83 days),
74737 in 2014 (91 days), 62106 in 2015 (39 days) in Poyrazkdy station. 2010-
2012 ICI distribution indicate resting and feeding while significant difference
between day and night were not observed in the north of the strait.

Keywords: Cetacea, harbour porpoise, bottlenose dolphin, common dolphin, PAM
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6. OTURUM: BIYOCESITLILIK VE GENETIK

Oturum Baskani: Dr. Baki YOKES

Evrim KALKAN
Deniz Izleme Calismalarida DNA Barkodlama Pilot Uygulamasi

Arzu KARAHAN
Istila, Koruma ve DNA Barkotlama

Selin KUCUKAVSAR
Denizlerdeki Mikrobiyal Dongiilerin Genetik Yaklagimlar Kullanilarak Arastirilmasi

Ozan CIFTCI
Kuzeydogu Akdeniz’deki Iki Kiyr Bitki Tiiriiniin (Posidonia oceanica ve
Pancratium maritimum) DNA Barkod ve Genetik Cesitlilik Analizleri

Murat CAKIR
Marmara Denizi Yabanci ve Yayilimc1 Makroalg Tiirleri
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DENIZ iZLEME CALISMALARINDA DNA BARKODLAMA
PILOT UYGULAMASI

Evrim KALKAN, Fatma BAYRAM, Colpan POLAT BEKEN

TUBITAK, Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisti,
41470 Kocaeli, Tiirkiye
evrim.kalkan@tubitak.gov.tr

2015 ve 2016 yaz donemlerinde yapilan trol ¢aligmalarindan Karadeniz’den 39,
Marmara Denizi’nden 63 ve Giiney Ege’den 68 birey balik orneklemesi
yapilmistir. Orneklemeler Cevre ve Sehircilik Bakanlhigi’nin destekledigi
TUBITAK MAM Cevre ve Temiz Uretim Enstitiisii tarafindan yiiriitiilen
Denizlerde Biitiinlesik Kirlilik izleme Projesi kapsanminda gerceklestirilmistir
(CSB/CEDIDGM-TUBITAK/MAM; 2014-2016). Balik 6rneklerinin tiir tayinleri
gemi/tekne iizerinde yapilmistir. Tiim &rnekler -20°C’de dondurularak TUBITAK-
MAM Cevre ve Temiz Uretim Enstitiisii, Molekiiler Biyoloji Laboratuvari’na
transfer edilmistir.

DNA ekstraksiyonu i¢in Qiagen firmasina ait DNA Ekstraksiyon Kit’i tireticinin
protokolii izlenerek kullanilmistir. COI mtDNA gen bolgesinin PCR ile
cogaltilmast COI-3 ve M13 primer gruplar kullanilarak yapilmigtir (Ivanova ve
dig. 2007). Buna ek olarak, 16S rRNA gen bdlgesinin ¢ogaltilmasi ise Palumbi’nin
primerleri olan 16Sar-5’ ve 16Sbr-3’ kullamlarak yapilmistir (Palumbi, 1996).
Elde edilen PCR iirtinleri Roche PCR Temizleme Kiti (Mannheim, Almanya)
kullanilarak temizlenmis ve dizileme i¢in MedSantek (Tirkiye) firmasina
gonderilmistir. COI ve 16S dizileme sonuglart Sequencher V. 5.4.6 programi
kullanilarak diizenlenmigtir. COI dizilerinin tiir seviyesindeki tayinleri BOLD
tanimlama motoru kullanilarak yapilmistir. Ayrica BLAST (Local Alignment
Search Tool) kullanilarak 16S rRNA dizileri GenBank’taki niikleotit dizileri ile
karsilagtirtlmigtir. MEGA 7 programiyla her iki gen bolgesi i¢in Kimura iki-
parametreli tahmin kullanilarak neighbour-joining agaglar ¢izilmistir.

tanimlanmis ve bu sonu¢ neighbour-joining agaci ile desteklenmistir. BLAST
GenBank aramasi sonucunda 122 16S niikleotit dizisi 28 tiir ile eslesmistir ve bu
sonu¢ neighbour-joining agact tarafindan desteklenmistir. Dizi tanimlamalari
morfolojik tayin sonuglar1 ile karsilastirildiginda, morfolojik tayin ile
Chelidonichthys cuculus olarak tanimlanmis dort birey COI ve 16S dizlerine gore
Lepidotrigla cavillone olarak tanimlanmistir. Ayn1 sekilde Chelidonichthys lucerna
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olarak tanimlanmig bir birey, genetik olarak (her iki gen bdlgesi ile) Eutrigla
gurnardus olarak tanimlanmistir. Buna ek olarak, morfolojik olarak Eutrigla
gurnardus olarak tanimlanmig bir birey (2 bireyden iginden) 16S dizileme
sonucuna gore Chelidonichthys lucerna olarak tanimlanmistir. Morfolojik olarak
Merlangius merlangus olarak tanimlanan bir birey (bes birey iginden) ise COI
dizileme sonucuna gore Trisopterus capelanus olarak tanimlanmistir. Ayrica
arazide morfolojik olarak genus seviyesine (Trachurus) kadar tayin edilebilen 5
bireyden biri COI ve 16S sonuclara goére Trachurus mediterraneus ve dordii ise
T. trachurus olarak tamimlanmistir. Benzer sekilde arazi ¢alismasinda Scyliorhinus
sp. olarak tanimlanan kopek baligi bireyi 16S dizilemesi sonucuna gore
Scyliorhinus canicula olarak tanimlanmistir.

Bu ¢alismada morfolojik tanimlamasi yapilan balik tiirlerinin ¢ogunun molekiiler
tanimlama ile eslestigi tespit edilmistir. Bilinen tiirlerin tanimlanmasinda etkin ve
hizli bir ara¢ olarak kullanilan DNA Barkodlama yontemi bu ¢alismada da saglikli
sonuglar vermistir. Bu yontemin ileri ki donemlerde yapilacak deniz izleme
calismalarinda etkin olarak kullanilmaya baslanmasi ve bu caligmalara paralel
olarak DNA Barkod kiitliphanesinin olusturulmasi dnerilmektedir.

Anahtar Kelimeler: Balik tiirleri, DNA barkodlama, 16S rRNA, COI mtDNA
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DNA BARCODING AS APILOT STUDY IN THE MARINE
MONITORING PROJECT OF TURKEY
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39, 63 and 68 fish specimens were collected by trawl sampling performed in 2015
and 2016 summer period from the Black Sea, the Sea of Marmara and the southern
part of the Aegean Sea, respectively. The study was performed as a part of
TUBITAK-MAM, the Integrated Monitoring Project of Turkish Seas
(CSB/CEDIDGM-TUBITAK/MAM;  2014-2016). After  collection, their
identification of the samples was done on the boat/ship. All samples were stored at
-20°C and transferred to the Molecular Biology Laboratory, Environment and
Cleaner Production Institute, TUBITAK-MAM, Turkey.

For the DNA extraction, Qiagen DNA Extraction Kit was used following the
manufacturer’s protocol. PCR amplification of COI mtDNA gene was performed
using COI-3 and M13 nested primers (Ivanova et al. 2007). In addition, Palumbi’s
primers; 16Sar-5 and 16Sbr-3’, were used for the amplification of 16S rRNA gene
(Palumbi, 1996). The PCR products were purifed using a Roche PCR cleanup Kkit,
and later were commercially sequenced by MedSantek (Turkey). COIl and 16S
sequences were edited with Sequencher V. 5.4.6. The BOLD identification engine
was used for the species-level identification of COI sequences. In addition, Basic
Local Alignment Search Tool (BLAST) was used to compare the nucleotide
sequences of 16S rRNA to the GenBank databases. The neighbour-joining trees
for both gene regions were also generated using the Kimura two-parameter
estimation in MEGA V. 7.

Among 103 COI sequences, we identified 17 species in total using the BOLD and
the neighbour-joining tree of COIl supported this result. The result of 16S
nucleotide BLAST search on GenBank revealed 28 species among 122 sequences
and this result also supported by the neighbour-joining tree of 16S. When
sequences identity was compared with the results of morphological identification,
the species of four specimens, morphologically identified as Chelidonichthys
cuculus, were identified as Lepidotrigla cavillone based on COIl and 16S
sequences. Likewise, a specimen, morphologically identified as Chelidonichthys
lucerna, was genetically identified as Eutrigla gurnardus for both COIl and 16S
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sequences. Moreover, one of the specimens (out of 2), which was morphologically
identified as Eutrigla gurnardus, was genetically identified as Chelidonichthys
lucerna based on 16S sequences and one of the specimens (out of 5),
morphologically identified as Merlangius merlangus, was genetically identified as
Trisopterus capelanus based on COI sequences. In addition, five specimens,
morphologically identified to genus level only (Trachurus) in the field, were
identified as Trachurus mediterraneus (n=1) and T. trachurus (n=4) based on COI
and 16S sequences. Likewise, morphological identification of a shark specimen
was Scyliorhinus sp. in the field whereas it was identified as Scyliorhinus canicula
based on 16S nucleotide data.

In this study, most of the morphological identifications of fish species exactly
match with the molecular identifications. We can say that the DNA Barcoding is
an effective tool for identifiying known species and in this study it worked well. It
is also suggested that this method should be used effectively at the marine
monitoring projects in near future and that the DNA Barcode library should be
created in parallel with these studies.

Key words: Fish species, DNA barcoding, 16S rRNA, COl mtDNA
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ISTILA, KORUMA ve DNA BARKODLAMA
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Iklim degisikligi ve hizlanmis olan antropojenik etkenler tarafindan birikerek
atanmig birden fazla siiriicli, gezegendeki en biiyilk biyom olan diinya
okyanuslarint etkilemektir. Giineydogu Akdeniz’i kusatan Levant, tiir istilasi
acisindan sicak bir noktadir. Yaklagik 149 yil 6nce Siiveys kanalinin agilmasi,
istilact Kizil Deniz tiirlerinin Akdeniz'e olan kayda deger hareketini tetiklemistir,
Levant kiyilarindan kuzeye dogru devasa bir biyolojik istila devam etmektedir.

Evrensel olarak klasik taksonomik araglar ile tiim tiirlerin yalnizca bir kisminin
belirlenebildigine ve tiir yok oluslari/biyolojik tanimlamalarin kesfedilenden ¢ok
daha fazla olabilecegine kanaat getirilmistir. Benzer sekilde, kriptik tiirler, alt
tiirler ve yakin iligkili taksonlar, deniz organizmalar1 i¢in sunulan tam gesitlilik
izleme programlarmin kapasitesini diisiirmektedir. DNA barkodlama, DNA’nin bir
pargasindan dizilenen kisa bir genin tiir tespiti i¢in kullanilmasi teknigidir.

Bu calismada biyogesitlilik ve koruma araci olarak DNA barkodlama teknigi,
biyolojik istila acisindan en sicak bolge olan Giineydogu Akdeniz’in balik
faunasim tammlamak i¢in kullanilmistir. Ornekler Israil kiy1 seridine yakin bir
bolgeden alinmug, 75 tirii yerli, 35 tiirii lesepsiyen olan 280 baligin DNA
barkodlart yapilmistir. Toplamda 177 haplotip tanimlanmis, bunlarin 122’si yerli
55’1 lessepsian tiirlere aittir. Dort tiir diginda DNA barkodlama sonuglari ile
taksomik tanimlama arasinda %98 uyumluluk tespit edilmistir. iki Trachurus
mediterraneus ve bir Trachurus trachurus 6rnegi aymi Operasyonel Taksomik
Birim (OTB) iginde kiimelenmistir. Ote yandan ii¢ Dasyatis pastinaca bireyi iki
farkli OTBs i¢inde ve iki Rhinobatos rhinobatos bireyi de iki farkli OTBs iginde
kiimelenmislerdir. Sonuglar istilaci tiirlerin basarisinin aragtirtlmasint saglayarak
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Akdeniz biyogesitliligin korunmasi i¢in gelismis politikalarin gekillendirilmesine
yardimer olacaktir.

Anahtar Kelimeler: Akdeniz baliklari, DNA barkodlama, taksonomi, istilaci tiirler,
koruma
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Multiple drivers, cumulatively assigned as climate change and accelerated
anthropogenic impacts, affect the world’s oceans, the largest biome on the planet.
The Levant, encompassing the south-eastern Mediterranean Sea, is a hot spot for
species invasion. The opening of the Suez Canal about 146 years ago had
instigated the substantial movement of invasive Red Sea species into the
Mediterranean Sea, a massive biological invasion that continues by a northward
path along the Levant shores.

It is universally agreed that the classical taxonomic tools are able to identify only a
fraction of all species and that species extinctions/biological introductions may
outpace discovery. Similarly, cryptic species, sub-species and closely related taxa
reduce the capacity to monitor the full diversity repertoires presented by marine
organisms. DNA barcoding is a technique that enables identification of a species
based on a short gene sequence obtained from a fraction of DNA.

Here, we evaluate the utility of DNA barcoding as a biodiversity and conservation
applied tool for identifying fish fauna from the south eastern Mediterranean, a
biologically invasive hot spot area. Samples were collected from locations near the
continental coast of Israel. COI sequences were obtained from 280 fish specimens,
belonging to 75 native and 35 Lessepsian migratory species. We elucidated 177
haplotypes, 122 for the native and 55 for the Lessepsian fish species. Excluding
four species, a 98% accuracy threshold was determined for the taxonomic
identifications and DNA barcode results. Two Trachurus mediterraneus and one
Trachurus trachurus specimen were clustered into one Operational Taxonomic
Unit (OTU). Three Dasyatis pastinaca individuals were clustered into two OTUs
and two Rhinobatos rhinobatos individuals into two OTUSs. The results will allow
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the evaluation of invasive species success and will help in developing improved
policies for the conservation of Mediterranean biodiversity.

Keywords: Mediterranean fish, DNA barcode, taxonomy, invasive species,
conservation.
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DENIZLERDEKI MIKROBIYAL DONGULERIN GENETIK
YAKLASIMLAR KULLANILARAK ARASTIRILMASI

Selin KUCUKAVSAR, Sadi Sinan ARKIN, Arzu KARAHAN, Baris
SALIHOGLU

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Erdemli-Mersin
selin@ims.metu.edu.tr

Giintimiizde standart mikrobiyolojik yontemlerin organizmalarin gevreleri ile olan
iliskilerini ortaya koymada yetersiz kaldig1 bilinen bir gergektir. Dogada bulunan
mikroorganizmalarin % 99'unun heniiz kiiltiiriiniin  yapilmadigi/yapilamadig
gercegi goz onilinde bulunduruldugunda, standart yontemler temel alinarak yapilan
biyojeokimyasal dongii, biyoteknoloji yada temel arastirmalarin bizlere ¢ok kisith
bilgi verdigi asikardir. Yeni Nesil Dizileme (YND) teknolojisi ve beraberinde
getirdigi ‘omik’ (metagenomik, metatranskriptomik, metaproteomik) teknolojisi
mikrobiyoloji c¢aligmalarinda yeni bir sayfa acgarak bilim insanlarinin kiiltir
tekniklerine bagli kalmadan mikrobiyal genetik cesitlik hakkinda detayli bilgi
sahibi olmasina olanak saglamaktadir.

Cevresel orneklerden (deniz suyu, toprak, tatli su vb.) izole edilen genetik
materyalin (DNA, RNA) dogrudan YND platformlart kullanilarak dizilenmesine
dayanan yaklasim metagenomik (genomik DNA) ve metatranskriptomik (mRNA)
olarak tanimlanmaktadir. Denizel biyojeokimyasal dongiilerde ©nemli roller
oynayan bakteri tiirleri, tlirlerin komunite yapilari, bolluklar1 ve aktif metabolik
proteinleri hakkinda bilgi saglayan omik yaklagimlar, mevcut model
calismalarinda ¢ok az yer bulan bakteri ¢aligmalarina oldukg¢a 6nemli bir yaklagim
sunmaktadir. Klasik modelleme calismalarinda jeokimya ya tek bir organizmanin
metabolik yollariyla agiklanmaya c¢alisilmakta, ya da organizmalar sorumlu
olduklar1 fonksiyonlara gore gruplandirilarak modele yerlestirilmektedirler. Ancak
bu yaklagimlar komuniteyi olusturan organizmalarin genetik yetilerini goz 6niinde
bulundurmamakta ve ¢gogu zaman jeokimyasal veriler ile yakalanamayacak olan
onemli reaksiyonlarin g6z ardi edilmesine neden olmaktadirlar. Omik
teknolojisinin miimkiin kildig1 gen temelli model yaklasiminda organizmalar
fonksiyonel genlerine gore gruplandirilmaktadirlar. Fonksiyonel gen bolluklarinin
degisken olarak kullanildigi bu yaklasim omik datasi ile biyojeokimyasal
modellerin  birlestirilmesine  olanak saglamaktadir. Kuzeydogu Akdeniz
(Tiirkiye)’de 200 m derinlige sahip olan Erdemli Zaman Serisi istasyonununda
aylik 6 farkli farkli derinlikten alinan su 6rnekleri ile metagenomik caligma ve
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sezonluk olarak 4 farkli derinlikten su 6rnegi alinarak yapilan metatranskriptomik
calisma halen devam etmektedir.

Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii biinyesinde yapilan
calismanin amaci Dogu Akdeniz’in biyojeokimyasal dongiilerinde 6nemli roller
oynayan bakterilerin tiirlerini, topluluk yapilarini, bolluklarini omik yaklagimlar ile
belirlemektir. Ayrica, gerceklestirdikleri biyokimyasal reaksiyonlarin hizlar1 ve
zamansal dinamiklerini genetik analizler, yliksek siklikta yapilan biyokimyasal
Olciimler ve sayisal modeller kullanarak aciga ¢ikarmaktir. Calisma 115Y629 kod
nolu TUBITAK 1001 projesi biinyesinde desteklenmektedir.

Anahtar Kelimeler: Akdeniz, denizel bakteriler, metagenom, metatranskriptom,
say1sal deniz modelleri, biyojeokimya
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It is now accepted that the application of standard microbiological methods has
had limited success in providing access to the true extent of interactions of the
organisms with their environment. Taking into account that up to 99% of the
microbes present in many environments are not readily culturable, biogeochemical
cycle, biotechnology or basic research done by standard methods provide biased
and limited information. Omic technology developed together with Next
Generation Sequencing (NGS) tries to overcome this bottleneck by developing and
using culture-independent approaches and thus providing data related to the
microbial genetic diversity.

Metagenome (genomic DNA) and Metatranscriptome (mRNA) analyses are
usually referred as the isolation of genetic material (DNA, RNA environmental)
from environmental sample (marine environment, soil, fresh water etc.) then direct
sequencing using NGS platforms. Omic approaches presents new tools to study
biogeochemical models by providing information about the species composition,
the community structure, the abundances and to active metabolism of the bacteria
that are one of the least known components of the marine biogeochemical cycles.
Geochemistry in the present modelling studies were tried to be explained either by
coupling metabolic networks of specific organism or by modeling functional
groups of organisms, whereby each group represented by a particular metabolism.
Thus in most cases result in ignoring important reactions that lack obvious
geochemical signatures when only chemical data considered. In the gene centric
model approaches allowed, organisms are grouped according to their functional
genes. Approach that uses functional gene abundance as a state variable allows for
the integration of environmental genomics data and biogeochemical models. Study
continues while sampling monthly 6 different depths to conduct metagenomics
study and seasonal sampling for metatranscriptomics study.
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The goal of the study, which is performed in the METU- Institute of Marine
Sciences and supported by the TUBITAK 1001 project numbered as 115Y629, is
to determine the temporal dynamics of the species composition, the community
structure, the abundances and to elucidate active/inactive metabolism of the
bacteria that play significant roles in the cycling nitrogen and phosphorus in the
Mediterranean. Determining the rates of the reactions that the bacteria perform
using a combination of genetic analyses, biochemical measurements and numerical
models in the Mediterranean is another aim of the ongoing project.

Keywords: Mediterranean, marine bacteria, metagenomics, metatranscriptomics,
numerical models, biogeochemistry
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KUZEYDOGU AKDENIiZ’DEKI IKi KIYI BITKi TURUNUN
(Posidonia oceanica ve Pancratium maritimum) DNA BARKOD
VE GENETIK CESITLILIK ANALIZLERI
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Ahmet Erkan KIDEYS?
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Middle East Technical University, Mersin, Turkey.
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Deniz eristeleri (Posidonia oceanica) ve kum zambaklar1 (Pancratium maritimum)
nesilleri tehlike altinda olan tohumlu bitkilerdendir. Dogrudan veya dolayl
yollarla ger¢eklesen insan kaynakli degisimlerin Tiirkiye ekosistemine etkilerinden
biri sig derinliklerdeki deniz g¢ayirlarinin ve kumsallardaki kum zambaklarinin
azalmasidir. 1980’lerden bu yana diinya genelinde farkli deniz ¢ayirt tiirlerinden
popiilasyonlarin %30’u yok olmustur. Kiy1 ekosistemlerindeki yapilasma, kirlilik,
kiiresel 1sinma, istilac1 tiirler, turizm/balik¢ilik aktiviteleri ve yetistiricilik
sebepleriyle canli populasyonlarinda gergeklesen degisimlerin hizi, neredeyse
tiirlerin tiim evrimsel siiregleri boyunca kademeli olarak gerceklesenlerden ¢ok
daha fazladir. Deniz eristeleri ve kum zambaklarindaki azalmanin bu sebeplerle
daha da hizlanmasi beklenmekte ve tiirlerin bu degisimlere hizlica adapte
olamayacaklar1 disiiniilmektedir.

Bu calismada, trnL ve matK genleri kullanilarak Tiirkiye’nin tiim giiney ve bati
kiyilarindaki deniz eristeleri (Posidonia oceanica) popiilasyonlar1 ile Kilikya
basenindeki Orta Dogu Teknik Universitesi-Erdemli Deniz Bilimleri Enstitiisii
sahilinde bulunan kum zambag: (Pancratium maritimum) populasyonlarinin
filocografik ve DNA barkotlama analizleri yapilmistir. DNA barkodlama
caligmalar1 agisindan, iki gen bdlgesi de tiir seviyesinde tanimlama igin yeterli
olmakla beraber, tiir i¢i ¢esitlilik gdstermemislerdir. Bu ¢alismada da, Tiirkiye’nin
biitiin giiney ve bat1 sahillerini kapsayan biitiin deniz eristesi popiilasyonlarinda,
calisilan gen bdlgeleri i¢in genetik bir farkliligin olmadig1 gézlemlenmistir. Bu
durumun diisiik eseyli, yiikksek vejetatif ireme ve calisilan gen bolgelerinin diisiik
mutasyon hizindan kaynaklanabilecegi diisliniilmektedir. Benzer sekilde,
enstitimiiz sahilinde 200-300 metrelik bir alandan toplanan kum zambaklari
ornekleri icin de s6z konusu gen bolgeleri acisindan genetik cesitlilik
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gozlemlenmemistir. Yiiksek gen cesitliligine sahip olan populasyonlarin/tiirlerin
cevresel degisimlere ve hastaliklara karg1 daha direngli olduklar1 ve bu durumun
verimliligi arttirdigr bilinmektedir. Kiyisal ekosistemlerde gerceklesmekte olan
degisimler g6z Oniine alinarak, c¢aligilan tiirlerde genetik cesitliligin
gozlemlenmemesi bu tiirlerle ilgili koruma ve yonetim stratejilerinin
belirlenmesinin dnemini vurgulamaktadir.

Anahtar Kelimeler: denizel biyogesitlilik, DNA barkodlama, trnL, matK
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ANALYSES ON GENETIC VARIATION AND DNA
BARCODING OF TWO NORTHEASTERN MEDITERRANEAN
PLANT SPECIES (Posidonia oceanica and Pancratium maritimum)
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Mediterranean tapeweed (Posidonia oceanica), a species of seagrass, and sand lily
(Pancratium maritimum) are endangered angiosperms native to the Mediterranean
Sea. The cascading effects of change in the Turkey ecosystem, originating from
direct and indirect human impacts, are maintaining a loss of several seagrass
populations in shallow marine waters and of sand lilies in coastal regions. Up to
30% of seagrass ecosystems have been lost since 1980s. Rate of contemporary
changes in coastal zones through constructions, pollution, global warming,
invasive species, tourism/fishing activites and aquacultures are so rapid, that they
overshadow the gradual changes in environment over the history of seagrass
evolution. These alterations accelerate the decline of these species even more and
the species may not be able to adapt quickly enough.

In this study, we performed phylogeographic and DNA barcoding analyses using
trnL and matK genes on Posidonia oceanica populations along southern and
western coasts of Turkey and on Pancratium maritimum populations in the coast of
the METU-Institiute of Marine Sciences (Erdemli, Mersin) located in the Cilician
basin. Earlier DNA barcoding studies revealed that both gene regions were
successful in species level identification of P. oceanica, however showed no
intraspecific variation. Similarly in this study, we did not observe any genetic
variation between populations along a wide area covering southern and western
coasts of Turkey. This result probably depends on the higher rate of vegetative
reproduction compared with sexual reproduction, and low mutation rate of the
gene region studied. Similarly, P. maritimum samples collected along a coastal
length of 200-300 meters did not show any sequence variation in the marker
regions. High genetic diversity is linked to greater resilliance against disturbance,
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more productivity and more resistance against diseases. Thus considering the
ongoing and anticipated changes in the coastal ecosystems, the absence of genetic
diversity further highlights the importance of conservation and protection efforts
on these species.

Keywords: marine biodiversity, DNA barcoding, trnL, matK
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MARMARA DENIiZI YABANCI MAKROALG TURLERI
Murat CAKIR®, Ergiin TASKIN®, Baris AKCALI®

®Manisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii,
45140, Muradiye, Yunusemre, Manisa, Tiirkiye
®Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Haydar Aliyev
Bulvari, 35430, Inciralti-Izmir, Turkey.
cakirrmurat@hotmail.com

Akdeniz’e ¢esitli yollarla (akuakiiltiir, gemicilik, Stiveys Kanali, fouling, balast
sular1 ve akvaryum kazalar1) tasinmis toplam 140 yabanct denizel makrofit tiirii
rapor edilmistir. Tlrkiye denizlerinde 34 yabanci makroalg tiirii tespit edilmis olup
bu tiirlerden 14’ kirmizi alg (Rhodophyta), 14’1 kahverengi alg (Phacophyceae)
ve 6’s1 yesil alg (Chlorophyta)’dir. Akdeniz kiyilarinda suana kadar bilinen
makroalglerin %12,5’u ve Tiirkiye denizlerinde bilinen makroalglerin %5.6’s1
yabanci tiirdiir. Bu ¢alismada, Marmara Denizi’de dagilim gdsteren makroalg tiir
gesitliligi ve bu tiirlerin durumunun belirlenmesi amaglanmistir. Bélgede toplam
20 yabanci makroalg (11 kahverengi alg, 8 kirmizi alg ve 1 yesil alg) tiiriiniin
yayilig1 tespit edilmis olup bu tiirlerden 6zellikle yesil alg Codium fragile subsp.
fragile, kirmizi alg Polysiphonia morrowii ve kahverengi alg Colpomenia
peregrina bolgede yogun dagilim géstermektedir. Bu tiirlerden 6zellikle Codium
fragile subsp. fragile ve Polysiphonia morrowii istilacidir. Bu ¢alisma ‘“Marmara
Denizi makroflora tiir cesitliligi ve ekolojik durumu’nun” belirlenmesini
hedefleyen projenin bir boliimiinii kapsamaktadir (TUBITAK, 114Y238 nolu

proje).

Anahtar Kelimeler: Makroalgler, Marmara Denizi, Tirkiye, Yabanci tiir, istilact
tiir
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ALIEN MARINE MACROALGAE OF THE SEA OF MARMARA
Murat CAKIR®, Ergiin TASKIN®, Baris AKCALI®
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Biology, 45140, Muradiye, Yunusemre, Manisa, Tiirkiye
®Dokuz Eylul University, Institute of Marine Sciences and Technology, Haydar
Aliyev Bulvari, 35430, Inciralti-Izmir, Turkey.
cakirrmurat@hotmail.com

A total of 140 alien marine macrophyte taxa have been reported introduced into
the Mediterranean by various ways (aquaculture, shipping, Suez Canal, fouling,
ballast waters and aquarium accidents). In the Turkish seas, 34 alien macroalgal
species have been recorded, 14 of which are red algae (Rhodophyta), 14 are brown
algae (Phaeophyceae), and 6 are green algae (Chlorophyta). 12.5% of the known
macroalgae on the Mediterranean coast and 5.6% of the known macroalgae on the
Turkish sea are alien and invasive species. In the present study, it was aimed to
determine the status and diversity of macroalgal species in the Sea of Marmara. A
total of 20 alien macroalgae (11 brown algae, 8 red algae and one green algae)
were found in the area and especially green alga Codium fragile subsp. fragile, red
alga Polysiphonia morrowii and brown alga Colpomenia peregrina shows intense
distribution. In particular, Codium fragile subsp. fragile, and Polysiphonia
morrowii are found as invader species. The study has been supported by a
TUBITAK (Ankara, Turkey) project “114Y238”, and aim of the study to
determine macroalgal flora and to measure the ecological status of the Sea of
Marmara.

Keywords: Alien species, invader species, macroalgae, Sea of Marmara, Turkey
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TURKIYE DENIZEL BIYOCESILILIK IZLEME
PROGRAMLARI VE BiYOCESITLILIKTEKI DEGISIMLER

Cemal TURAN

Molekiiler Ekoloji ve Balik¢ilik Genetigi laboratuvari, Deniz Bilimleri ve
Teknolojisi Fakiiltesi, Iskenderun Teknik Universitesi, Iskenderun, Hatay
cemal.turan@iste.edu.tr

Tiirkiye Denizlerinde web tabanli izleme programlari olan Tiirkiye Denizlerinde
Yabanci Tiirler izleme Programi (Alien Species Monitoring Program of Turkey;
AliMed) www.alimed.org, Denizanasi Izleme Programm (DIP) www.denizanasi.org
ve Tiirkiye Denizleri Lagos-Orfoz izleme programn  (EpiPopGen)
www.epipopgen.com ile denizlerimizde bu canli guruplarinda meydana gelen
degisimler ve tiirlerin géstermis olduklar1 dagilimlar izlenmektedir.

Tiirkiye Denizlerinde Yabanci Tiirler izleme Programi (AliMed) ile Tiirkye
Denizlerine giris yapan lessepsiyen dedigimiz Indo-Pasifik kokenli ve Atlantik
kokenli tiirlerin ilk giris yaptigi noktalar ve sonraki dagilim yolu Google Map
destekli olarak saglanmaktadir. Ayrica bu tiirlerin “checklist”ive gorsel olarak
resimleri verilmektedir.

Denizanasi Izleme Progranu (DIP) ile yine Tiirkiye Denizlerine bulunan endemik
denizanasi tiirleri, gostermis oldugu dagilimlari ve indo-Pasifik kokenli ve
Atlantik kokenli tiirlerin Tiirkiye Denizlerine ilk giris yaptig1 noktalar ve sonraki
dagilim yolu Google Map destekli olarak verilmektedir. Ayrica tiirler hakkinda
genis bilgi verilmekte, tiirlerin temsili resimleri ve tanimlayict diagnostik
ozellikleri verilmekte ve zehirli olan tiirler belirtilmektedir. Ayrica, sokmalar
karsisinda ilk yardim bilgileri verilmektedir. Uluslararast Denizanasi Izleme
Programi CIESM-JellyWatch’a veri destegi de saglamaktadir.

Tiirkiye Denizleri Lagos-Orfoz izleme programi (EpiPopGen), Tiirkiye
denizlerinde bulunan ve bircogunun nesli tehdit altinda bulunan Ephinephelus
cinsine ait kaya baliklar tiirlerinin korunmasi ve siirdiirebilirliklerinin saglanasi
konusundaki TUBITAK projesi kapsaminda yiiriitiilmektedir. Tiirkiye denizlerinde
bulunan Ephinephelus cinsine ait kaya baliklar1 tiirleri hakkinda genis bilgiler
verilmekte ve gorsel olarak bu tiirleri tanitici resimler yer almaktadir.

Bu web tabanli izleme programlar ile denizlerimizde biyogesitlilikte meydana
gelen degisimler, zehirli tiirlerin tanitilmas1 ve korunma yollari, nesli tehdit altinda
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olan tiirler ve korunmasi konusunda akademisyenlerin, balik¢inin, yetistiricinin,
denizel sektoriin, turizmeinin, halkin bilgilendirilmesi ve bilinglendirilmesi
konusunda miyonlarca kisiye hizmet verilmektedir.

Anahtar Kelimeler: Tiirkiye Denizleri, Biyo-gesitlilik, Web Tabanl izleme
Programlari
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CHANGES IN THE BIODIVERSITY IN TURKISH MARINE
WATERS

Cemal TURAN

Molecular Ecology and Fisheries Genetic Laboratory, Marine Science and
Technology Faculty, Iskenderun Technical University, Iskenderun, Turkey
cemal.turan@iste.edu.tr

In Turkish marine waters we carry out web based monitoring programs such as
Alien Species Monitoring Program of Turkey (AliMed) www.alimed.org, Jellyfish
Monitoring Programe (DIP) www.denizanasi.org and Grouper Monitoring
Program (EpiPopGen) www.epipopgen.com.

With the Alien Species Monitoring Program of Turkey (AliMed), we give
information on the first records, occurrence and extension of the lessepsian species
on the interactive Google map in Turkish marine waters. Moreover, the check list
and Picture of the lessepsian species with a brief information are also given.

With the Jellyfish Monitoring Program (DIP),we give information on the
Mediterranean originated and lessepsian jellyfish species and first records,
occurrence and extension of the lessepsian species on the interactive Google map
in Turkish marine waters. Moreover, a brief information with a picture of the
species such as its venous status, diagnostic features of each species, first aid in
case of stinging are also given. This program also supports CIESM-Jellywatch
program.

With the Grouper Monitoring Program (EpiPopGen), population structure of
grouper species in Turkish marine waters are investigated with TUBITAK
supported project, and information on species identification, conservation status,
distribution, species pictures are also given on the program web page.

These web based monitoring programs serves for consciousness of billions of
academicians, fishermen, divers, tourists, maritime sectors and public on the
marine biodiversity changes, poisoning and venomous lessepsian species,
endangered species and their conservation in Turkish marine waters.

Key words: Turkish marine waters, Biodiversity, web-based monitoring programs
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KARADENIZ DENiZ DESARJ ALANLARINDA BiYOLOJIK
KOMUNITELERIN MEVCUT DURUMU
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Bu calisma Cevre ve Sehircilik Bakanligi tarafindan desteklenen Derin Deniz
Desarj1 Tasarim Kriterlerinin Belirlenmesi Projesi kapsaminda Desarj noktalarinda
canlt ¢esitliliginin gorsel olarak tanimlanmasi amacini tagimaktadir. Desarj
alanlarindaki biyotik ¢esitliligin nicel ve nitel tanimlanmasi su alti kamera
cekimleri ile gerceklestirilmistir. Su kolonundan ve bentik substrat {izerinden
herhangi bir numune alinmadigi icin canli topluluklarina dair teshisler gorsel
olarak yapilmistir. Tim istasyonlarda sicaklik, ph, renk ve bulaniklik, 151k
gecirgenligi, ¢oziinmiis oksijen, liretkenlik, askida kat1i madde, gesitli agir metal
konsantrasyonlari, fenoller, parcalanabilir organik kirleticiler, ham petrol tiirevleri,
alfa ve beta radyoaktivitesi, toplam ve fekal koliform sayist 6l¢iilmiistiir.

Genel olarak evsel ve endiistriyel desarj alanlarinin tamaminda benzer karakterde
komiinitelerin olustugu gozlenmistir. Desarj noktalarinin etrafindaki su kolonu
agirt  bulaniklik ve yiiksek miktarda askida madde (56-166,7 mg/L) ile
karakterizedir. Desarj noktasinin bulundugu derinlige bagl olarak suyun 11k
gecirgenligi farklilik gostermistir (0,6-12m). Bazi noktalarda ise goriis sadece
yardimcl 151k kaynagi ile saglanabilmistir. Asiri turbidite ve buna bagl olarak
15181in  perdelenmesi, alandaki canli topluluklarinin, &zellikle de fotosentetik
canlilarin bulunurlugu iizerinde belirleyici faktér olarak o©ne ¢ikmaktadir.
Karadeniz’in giiney kiyilarinda desarj bolgelerinin yumusak zemin (kumlu-¢amur,
camurlu- kum ve kum) yapisinda oldugu sdylenebilir. Yapilan biyogesitlilik
calismalar1 referans alindiginda, s6z konusu desarj alanlarinda ciddi boyutlarda
ekosistem tahribati gbze g¢arpmaktadir. Desarj alanlarinin etrafinda, sistemin
kurulmasi asamasinda zemine ddsenen boru, beton blok ve kum torbalari genel
zemin karakterini degistirerek fiziksel tahribat yaratmakta ve bolgeye belli canli
tiirlerinin yogunlagmasina yol agmaktadir.

Tim istasyonlarda, Mytilus galloprovincialis (Mollusca; Bivalvia) (Akdeniz
midyesi, kara midye) biiyiik koloniler olusturan baskin tiir pozisyonundadir. Kara
midye gibi filtreleyici 6zellikte olan Cirripedia iiyesi Balanus sp. (Arthropoda;
Crustaceae), Tunicat iiyelerinden Ascidiaceae tiyeleri ve Botryllus cinsine ait tiirler
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gozlenmistir. Karadeniz kiyilarinda en yaygin predatdr yumusakea tiirlerinden olan
Rapana venosa (Mollusca; Gastropoda), bireylerinin kara midye birlikleri tizerinde
beslendigi goriilmiistiir. Desarj alanlarinda olusan yasam birliklerinin bir diger
iiyesi de, lesci bir yengeg tiirii olan Liocarcinus depurator (Crustacea)’diir. Bazi
istasyonlarda desarj bacalar1 iizerinde poliket evcikleri gézlenmistir. Balik tiirleri
ise Merlangius merlangus yavrulari ve boru altlarina yuva yapan Neogobius
melanostomus bireyleri ile sinirlidir.

Anahtar Kelimeler: Biyogesitlilik, Endiistriyel ve Evsel Desarj, Karadeniz,
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Samsun, TURKEY
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This study, within the scope of the Project for Determining Deep Sea Discharge
Design Criteria funded by the Ministry of Environment and Urbanization, aims to
visualize biological diversity at the submarine discharge points. Quantitative and
qualitative identification of the biological diversity in the discharge areas has been
achieved by underwater camera shots. Since no sampling was attempted from
water column and benthic substrate, identification of living communities was
realized visually. In all stations; temperature, pH, colour and turbidity, light
transparency, dissolved oxygen, productivity, suspended solids, various heavy
metal concentrations, phenols, degradable organic pollutants, crude oil derivatives,
alpha and beta radioactivity, total and fecal coliform count were measured.

In general, it was observed that communities with similar characteristics were
formed in all domestic and industrial discharge areas. The water column around
the discharge points is characterized by excessive turbidity and a high amount of
suspended material (56-166,7 mg /L). Depending on the depth of the discharge
point location, the light transparency of the water differs (0,6-12m). At some
discharge points the vision can only be achieved with a light source. Excessive
turbidity and shading of the light are the determining factors for the presence of
living communities in the area, especially the photosynthetic organisms. On the
southern coast of the Black Sea, discharge zones can be defined as soft bottom
(sandy-mud, muddy-sand and sand). According to previous biodiversity studies,
there are serious ecosystem damages in the discharge areas. Pipes, concrete blocks
and sandbags, which are laid on the floor during the construction of the discharge
system, change the typical bottom character and cause physical destruction and
lead to the increase of certain species around the discharge areas.

In all stations, Mytilus galloprovincialis (Mollusca, Bivalvia) (Mediterranean
mussel, black mussel) is the dominant species appearing as large colonies. Filter
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feeding organisms such as black mussels; Balanus sp. (Cirripedia), Ascidiaceae
representatives and Botryllus sp. (Tunicates) were observed. Rapana venosa
(Gastropoda), being one of the most common predator molluscan species on the
Black Sea coast has been observed while feeding on black mussel communities.
Another habitat along the discharge areas is Liocarcinus depurator (Crustacea), a
scavenger crab species. At some stations, polychaeta cases were observed on
discharge pipes. Fish individuals were limited with Merlangius merlangus
juveniles and Neogobius melanostomus nesting under pipes.

Key Words: Biodiversity, Domestic and Industrial Discharge, Black Sea
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[ZMIR’DE IZLEME CALISMASI

Zsuzsa G. CEYHUNI-SZABO, Harun GUCLUSOY

Dokuz Eyliil Universitesi —Deniz Bilimleri ve Teknolojisi Enstiiisii, H. Aliyev Bul.
100, Inciralti, Izmir, Turkey
ceyhuni.szabo.zsuzsa@gmail.com

Izleme caligmasi izmir ilinin Aliaga ilgesinde 10 milyon ton/y1l ham petrol isleme
kapasitesine sahip olacak STAR Rafinerisi igin yapilmistir. Biyolojik ¢esitlilik
izleme ¢alismalarindan dnce, STAR Rafinerisi ingaat ¢aligmasi i¢in ulusal ¢evre ve
sosyal mevzuat zorunluluklarini ve Ekvator Prensipleri, AB mevzuati ve IFC
Performans ve Standartlar1 gibi uluslararasi standartlar1 dikkate alan bir Cevre ve
Sosyal Etki Degerlendirme (CSED) raporu hazirlanmustir.

Akdeniz foklarimin ayrintili olarak calisildigi en yakin bélge yaklasik 20 km
giineydeki Foca Ozel Cevre Koruma Bélgesi’dir. Foca’da 1993 yilindan bu yana
Akdeniz foklart izleme ¢aligmalari ve bu canlilarin korunmasi iizerine toplumsal
farkindaligin arttirilmasina yonelik aktiviteler yiiriitilmektedir. Bu g¢aligmalar,
STAR Rafineri insa sahasi olan Nemrut koyu ve cevresinde yogunlastirilmamis
olmasina ragmen, tiiriin potansiyel dagilimi bu alam1 da kapsamaktadir. Bu
nedenle, ¢alismanin amaci, alandaki Akdeniz foku varligini belirlemek ve tiiriin
kullanimina uygun magaralara kurulacak fotokapan kamera sistemleri araciligiyla
foklar1 dogal ortamlarinda g6zlemlemektir.

Mayis 2015’te yapilan ilk arastirma calismalar1 sirasinda, foklar tarafindan
kullanilabilecek ozellikteki kiyt magaralariin tespiti, dalis seferleri ile
gerceklestirilmigtir. Denizel inga sahasinin tiim kiy1 seridi ve ¢evresindeki 8 km’lik
tampon bdlge magaralarin yerlerinin belirlenmesi amagli taranmistir. Magara
tanimlama g¢aligsmalar1 esnasinda, magaralara ulagim, tiirii rahatsiz etmemek ve
varsa uyuyan bireyleri uyandirmamak amagli, kauguk sigsme bot ile saglanmistir.
Eger varsa, magarada dogrudan fok gozlemi ve tiiriin varligina yonelik isaretler —
viicut izi, yumusak zeminde birakilan hareket izleri ve diski ve kil kalintilar1 dahil
— fokun magaray1 kullandigina dair kanit olarak kaydedilmistir.

Magara tespiti sorveyi sirasinda, toplamda 11’i tampon bdlgede olmak iizere 13
magara’kovuk saptanmis olmasina karsin, herhangibir fok bireyine ya da fok
kullanim izine rastlanilmamustir. 6 adet fotokapan kamera (Moultrie 1100i) yarist
15 dakikada bir tetiklenecek ve diger yarisi ise 30 dakikada bir aktive olacak
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sekilde kesintisiz gozlem amagli magaralara kurulmustur. 11 Kasim 2015 ve
Haziran 2016 tarihleri arasinda yiiriitiilen magara gézlemleme sistemi operasyonu
(9.849,57 saat) sonucunda, toplamda 24.392 goriinti elde edilmistir. Ancak
¢ekilen goriintiilerden hig¢ biri Akdeniz fokuna ait degildir. Buna ragmen, birkag
farkli tiire ait goriinti alinmigtir; Giimiis marti (Larus michaelis) (n=13), kaya
giivercini (Columba livia) (n=1), kukumav (Athene noctua) (n=1), gri balik¢il
(Ardea cinerea) (n=1) ve kizil tilki (Vulpes vulpes) (n=1). Sonug olarak, izleme
calismast devam etmekte olup, uzun donem degerlendirmesi Akdeniz fokunun
sahay1 kullanip kullanmadig1 ve iizerindeki olasi tehditler degerlendirilebilecektir.

Anahtar Kelimeler: Akdeniz foku, fauna, kamera tuzak, Monachus monachus,
nesli tehlike altinda tiir
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THE MONITORING WORK OF MEDITERRANEAN MONK
SEAL MONACHUS MONACHUS IN ALIAGA, iZMIiR

Zsuzsa G. CEYHUNI-SZABO, Harun GUCLUSOY

Dokuz Eyliil University — Institute of Marine Sciences and Technology, H. Aliyev
Bul. 100, Inciralt, Izmir, Turkey
ceyhuni.szabo.zsuzsa@gmail.com

The monitoring study was performed for STAR Refinery which will have the
capacity of processing 10 million tons of crude oil per year in Aliaga Town of
Izmir Province, on the Aegean coast of Turkey. Prior to marine biodiversity
monitoring works, an Environmental and Social Impact Assessment (ESIA) was
prepared for STAR Refinery construction work in compliance with both Turkish
environmental and social laws and regulations, and international standards such as
Equator Principles, EU legislation and IFC Performance and Standards.

The closest area where monk seals were studied in detail is in the Foca Special
Environment Protection Area (about 20 km south). A pilot project has been
established in Foga to monitor the seals and carry out the public awareness
activities for the conservation of monk seals since 1993. Although, it is not
concentrated in Nemrut Bay and its vicinity where the STAR Refinery
construction work is underway, the species potential distribution still covers this
area. Hence, the purpose of this study to assess presence of the monk seal, and
monitor the species in the suitable monk seal caves by means of in-cave camera
trap systems.

During first survey period in May 2015, diving expedition was carried out to
identify coastal caves which can potentially be used by monk seals. The entire
coast of marine construction work area and surrounding 8 km buffer zone was
checked for cave formation. For the identification of the caves, a rubber inflatable
boat was used to lessen disturbance and to avoid waking sleeping animals. If any,
the direct seal observations in the caves and any sign of seal presence — including
body depressions, traces from movement on the soft ground surfaces and remains
of faeces and hair — was registered as evidence that seals were using the cave.

During cave identification survey, though a total of 13 caves/caverns, among
which 11 of them were in buffer zone had been identified, no seal or any evidence
of seal use in these caves/caverns were determined. Six camera traps (Moultrie
1100i) half of which triggers every 15 min and the other half every 30 min were
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installed for continuous monitoring. As a result of the in cave monitoring system
operation (9,849.57 h), a total of 24,392 pictures were captured between 11
November 2015 and 25 June 2016; however, no monk seal observations were
made. Nevertheless, a few species’ pictures were captured. These were, yellow-
legged Gull Larus michaelis (n=13), rock dove Columba livia (n=1), little owl
Athene noctua (n=1), grey heron Ardea cinerea (n=1), and fox Vulpes vulpes
(n=1). Finally, the monitoring work continues and will enable long-term
assessment of M. monachus presence and threats upon the species.

Keywords: Camera traps, endangered species, fauna, Monachus monachus, monk
seal
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WWF-TURKIYE’NIN DENIZEL IZLEME CALISMALARI

Yaprak ARDA, Ayse ORUC

WWE-Tiirkiye
yarda@wwf.org.tr

Kas-Kekova Ozel Cevre Koruma Bolgesi (OCKB), WWF Akdeniz Program Ofisi
tarafindan koordine edilen Akdeniz’de Siirdiiriilebilir Ekonomik Aktiviteler
Projesi'nin (SEA-Med) pilot uygulama bdlgesidir. 2002'de WWF-Tiirkiye
tarafindan “Likya Kiyilarinda Ekolojik Boélge Koruma ve Sorumlu Turizm Projesi”
kapsaminda, Likya kiyilarinda biyolojik gesitlilik degerlendirmesi yapilmustir.
Yapilan Sualti Gorsel Sayim (UVC) bulgularn temel alinarak Kas ve Kekova
ekolojik acidan oSnemli bdlgeler olarak belirlenmistir. 2006, 2009 ve 2010
yillarinda Kas ve Kekova’da detayli arastirilmalar yapilmis ve bu dogrultuda 2012
yilinda Cevre ve Sehircilik Bakanligi'nin onayi ile Kas-Kekova OCKB igerisinde
Balik¢iliga ve Dalisa Kapali Bolgeler ilan edilmistir. 2002'de yapilan
arastirmalarda uluslararasi s6zlesmeler ve / veya ulusal sirkiiler tarafindan korunan
denizel tiirlerin genel bir listesi hazirlanmig ve tehdit altindaki tiirler de dahil
edilmigtir. 2006, 2009 ve 2010 willarinda yapilan c¢aligmalarda, siklikla
gdzlemlenen tiirler daha detayli analiz edilmistir. Kas-Kekova OCKB'in ilaninda
sonra ilk sualti izleme caligmasi 2014 yilinda tamamlanmistir. WWF-Tiirkiye ile
KASAD ve Sahil Giivenlik isbirligi dogrultusunda diizenli olarak OCKB
icerisinde yasadigt faaliyetler igin denetleme yapilmaktadir. Sualti izleme
calismalart ve OCKB'nin denetlenmesi, bdlgenin ve hedef tiirlerin tam olarak
korunmasi i¢in siirekli ve diizenli olarak yapilmalidir.

Akyatan Yaban Hayati Gelistirme Sahasi, Akdeniz Havzasi’nda yesil deniz
kaplumbagasi (Chelonia mydas)’nin oncelikli yuvalama alanlarindan biridir.
IUCN tarafindan hazirlanan Kirmizi Liste’ye gore Akdeniz popiilasyonu kritik
tehlikedeki (critically endangered) tiirlin yuvalama kumsallarmin diizenli
izlenmesi, tiir koruma caligmalarinin devamliligt ve etkin koruma agisindan
onemlidir. izleme ve koruma calismalarinin devamlilig1, kurumlar arast isbirligiyle
saglanabilir. Cukurova Deltasi’'nda yesil deniz kaplumbagasinin etkin
korunmasinin saglanabilmesi amaciyla 2006 yilinda Orman ve Su Isleri Bakanlig
7. Bolge Miidiirliigii ile WWF-Tiirkiye arasinda bir “Isbirligi Protokolii”
imzalanmistir. Alan ¢aligmalar1 2006 yilindan bu yana 1 Haziran-15 Eyliil tarihleri
arasinda kesintisiz olarak devam etmektedir. Calismalar kapsaminda Akyatan
kumsalinda 2006-2016 yillar1 arasinda deniz kaplumbagasi yuvalarinin sezona
baghh dagilimi, yavru basarisi, ¢ikis donemleri ve ekolojisi iizerine veri

198



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016
toplanmistir. Bu bildiride, alanda yiiriitilen uzun dénemli izleme ve koruma
calismalarinda  kurumlar  arasi1  isbirligiyle elde  edilen  sonuglar

degerlendirilmektedir.

Anahtar Kelimeler: Ozel Cevre Koruma Bolgesi, Yaban Hayat1 Gelistirme Sahasi,
Biyolojik Cesitlilik, Yesil Deniz Kaplumbagasi

199



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016
MARINE MONITORING PROJECTS OF WWF-TURKEY

Yaprak ARDA, Ayse ORUC

WWE-Tiirkiye
yarda@wwf.org.tr

Kas-Kekova Special Environmental Protected Area (SEPA) is a pilot application
region of the Sustainable Economic Activities in the Mediterranean project (SEA-
Med) coordinated by WWF Mediterranean Program Office. In 2002, within the
framework of ‘Eco-Regional Conservation and Responsible Tourism on the
Lycian Coast Project’” by WWF-Turkey, a biological richness assessment was
conducted along the Lycian coast of Turkey. Based on the findings of Underwater
Visual Census (UVC) Kas and Kekova were designated as ecologically important
regions. In 2006, 2009, and 2010 Kas and Kekova were further researched and in
2012 Kas-Kekova SEPA with No-Take and No-Dive Zones were declared by the
approval of Ministry of Environment and Urbanization. In the baseline study
conducted in 2002, a general list of marine species that are protected by
international conventions and/or by national circulars was assembled; threatened
species were also included. In the projects in 2006, 2009, and 2010 only species
that are observed frequently were selected for analysis. The first underwater
monitoring after the establishment of Kas-Kekova SEPA was accomplished in
2014. In cooperation with WWF-Turkey, KASAD and Coast Guard No-Take
Zones are being patrolled for illegal activities on regular bases. The underwater
monitoring and the patrolling of the SEPA must take place on regular basis for the
region and the target species to be fully protected.

Akyatan Wildlife Development Area is one of the priority nesting areas of green
sea turtles (Chelonia mydas) in the Mediterranean Basin. According to IUCN Red
List, the Mediterranean population is “critically endangered,” and regular
monitoring of the nesting beaches is important for the sustainability of species
conservation and effective protection. The continuity of monitoring and
conservation can be achieved through cooperation between institutions. In 2006, a
"Cooperation Protocol" was signed between the 7th Regional Directorate of the
Ministry of Forestry and Water Affairs and WWEF-Turkey in order to ensure the
effective protection of the green sea turtles in Cukurova Delta. Fieldwork has been
continuing uninterrupted between June 1 and September 15, 2006. Within the
scope of these studies, data were collected between 2006-2016 at Akyatan Beach
on seasonal distribution of sea turtle nests, juvenile successes, emergence periods
and ecology. In this memorandum, the results obtained through cooperation
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between institutions in long-term monitoring and conservation work carried out in
the field are evaluated.

Keywords: Special Environmental Protected Area, Wildlife Development Area,
Biodiversity, Green Sea Turtle
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TURKIYE DENIZLERINDE YABANCI TURLER VE
ISTILACI YABANCI TURLER GEF VI PROJESI

frfan UYSAL

Orman ve Su Isleri Bakanligi, Doga Koruma ve Milli Parklar Genel Miidiirliigii
Alparslan Tiirkes Cad. No:71 Ségiitozii, ANKARA
i.uysal@ormansu.gov.tr

Bugiin diinyada istilac1 yabanci tiirler hem sucul, hem de karasal ortamlarda
ckonomik, sosyal ve gevresel sorunlar olarak karsimizda durmakta ve kiiresel
olarak biyogesitlilik iizerine en biiyiik tehditlerden biri olmaya devam etmektedir.

Ozellikle Siiveys kanalinin agilmasi, iklim degisikliginin etkisi ve alict ortamim
biyolojik ¢esitlilik yoniinden fakirligi yeni tiirlerin yerlesimini kolaylagtirmistir.
Akdeniz’de yabanci bitki ve hayvan tiirlerinin gelisimi olduk¢a hizli olup,
uzmanlar bu hizla devam ederse yirmibirinci asrin ortalarinda Akdeniz’deki
yabanct deniz bitkisi tiirlerinin sayismin yerli tiirleri gececegi endigesini
tagimaktadir. Kiiresel 1simmanin etkisiyle Akdeniz’e 6zgii tiirlerin yok olacagi,
yerini  Kizildeniz ~canlilarina birakacagi ve Karadeniz’in de giderek
Akdenizlesecegi dolayisiyla balik stoklarmin zarar gérmesi nedeniyle de ticari
balik¢iligin zarar gérecegi kaginilmazdir.

Stiveys Kanali’'nin agilmasiyla 986 yabanci tiir Akdeniz’e gelmistir. Dogu
Akdeniz’de 775 tiir yabanci tiir varken, iilkemizin Dogu Akdeniz sularinda ise
yabanci tlir sayist 450’ye yaklasmistir. Akdeniz’de bu tiirlerin yaklasik %70 is
Siiveys Kanali ile gelirken, Karadeniz’e gelen yabanci tiirlerinde yaklasik %80’
balast sulartyla gelmistir. Ozellikle Karadeniz’de tarakli mediiz (Mnemiopsis
leidyi) ve deniz salyongozu (Rapana venosa) balik stoklar1 ve yerli tiirler {izerinde
baski olustiurmaya devam etmektedir. Hint Okyanusu kokenli balon balig
(Lagocephalus sceleratus), tas baligi (Synanceia verrucosa), aslan baligi (Pterois
miles) ve gé¢men deniz anasi (Rhopilema nomadica) gibi zehirli tiirler denizel
canli tiirleri ve insan saglig1 lizerinde tehdit olusturmaktadir.

Bu Proje ile 6nemli denizel biyogesitlilik alanlarinda istilaci yabanci tiirler

belirlenerek etkilerinin azaltilmasi veya yok edilmesi, dogal tiirler ve habitatlar
iizerinde baski olmaktan ¢ikarilmasi ve izlenmesi amaglanmaktadir.
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Proje 6nemli denizel biyogesitlilik alanlarinda:

1-igneada Milli Parki,

2- Ayvalik Adalar1 Tabiat Parki,

3-Marmara Adalar1 ve

4-Hatay-Samandag Fok ve Deniz Kaplumbagasi yasama alanlarinda

uygulanacaktir.

Anahtar Kelimeler: istilaci Yabanci Tiirler, Onemli Denizel Biyogesitlilik
Alanlar, Tirkiye Denizleri, Denizel Biyocesitlilik.
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ALIEN SPECIES IN TURKISH SEAS AND INVASIVE ALIEN

SPECIES GEF VI PROJECT
frfan UYSAL

Orman ve Su Isleri Bakanhigi, DKMP Genel Miidiirligii,
Alparslan Tiirkes cad. No:71 Sogiitozii/ANKARA
i.uysal@ormansu.gov.tr

Invasive Alien Species (IAS) have been identified by Ministry of Forestry and
Water Affairs, General Directorate of Nature Conservation and National Parks, as
one of the principal threats to Turkey’s biodiversity and coastal development, and
are considered to be one of the principal causes for marine and coastal biodiversity
loss in the country. This vulnerability is mainly due to the fact that Turkey is
surrounded by 3 different marine ecosystems, with high endemism but at the same
time high risk of entry of 1AS.

Currently, while 986 alien species are found in Mediterranean, 775 alien species is
in Eastern Mediterranean Sea and nearly 450 IAS is found in Turkish Eastern
Mediterranean Coast. This number continues to grow (evidence by scientific
research). While 70% of the 450 alien species are coming via the Suez Canal to the
Mediterranean Sea, About 80% of IAS coming via ballast water to the Black Sea.

In the case of the Black Sea, pollution loads transported by the Danube River
facilitated the spread of an alien invasive species (‘Mnemiopsis leidyi’, a comb
jelly) and thereby contributed to massive ecosystem changes. Several IAS carried
to the Black Sea from other seas with ships have by now become dominant in the
ecosystem and changed the biological structures. Of those species, Mnemiopsis
leidyi and Rapana venosa have the biggest adverse impact on anchovy stocks,
mussel stocks, and other elements of marine ecosystems respectively. As per the
Global Invasive Species database of the IUCN Invasive Specialist Groups, the 4
most dangerous mairne 1AS in the world are found in Turkey: the Comb Jellyfish
(Mnemiopsis leidyi), Asian Rapana Whelk (Rapana venosa) Killer Alga (Caulerpa
taxifolia), Rainbow Trout (Oncorhyncihus mykiss). Several poisonous invasive
alien fish species originating from the Indian Ocean are also present in Turkey:
Elongated puffer (Lagocephalus sceleratus), Stonefish (Synanceia verrucosa),
lionfish or devil firefish (Pterois miles), and Nomad jellyfish (Rhopilema
nomadica).
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IAS GEF VI Project overall objective: To ensure resilience of marine and coastal
ecosystems through strengthened capacities and investment in prevention,
detection, control and management of Invasive Alien Species.

Project Areas:

1-Igneada National Park,

2- Ayvalik Adalar1 Nature Park,

3-Marmara Islands

4-Hatay-Samandag Monk Seal and Sea Turtle areas

Key words: Invasive Alien Species, Key Marine Biodiversity Areas, Turkish Seas,
Marine Biodiversity.
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8. OTURUM: DENIZ iZLEME POLITIKALARI

Oturum Bagkani: Soner Olgun

Colpan POLAT BEKEN
Marmara Denizi’nin Ekosistem Temelli Yoénetimi I¢in Cok Yonlii Gorevler

Devrim TEZCAN / Baris SALIHOGLU
Deniz Ekosistem ve Tklim Arastirmalar1 Merkezi

Derya ALTUNBAS
Karadeniz Bolgesinde Giresun 1li Kiy1 Kullanimlari ve Politikalar

Mesut ONEM / Necmi KAHRAMAN
Su Kalitesi izleme Politikalar1; Izmit Korfezi Ornegi

Aybala KOC ORHON
Kiy1 ve Gegis Sularinda Tehlikeli Maddelerin Belirlenmesi
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MARMARA DENiZi EKOSISTEM YAKLASIMLI YONETIMINE
GECISTE COKLU GOREVLER

S. Colpan POLAT-BEKEN

TUBITAK- Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisti,
Gebze-Kocaeli
colpan.beken@tubitak.gov.tr

Marmara Denizi, iki kita arasinda yer alan karalar ile gevrili, kiigiik, iki tabakali,
ozel bir ekosistem yapisina sahip bir denizdir. Canakkale ve Istanbul bogazlari ile
birbirlerinden tamamen farkli ekosistemlere sahip iki deniz arasindaki su
aligverisini saglar. Tiirk Bogazlar Sistemi olarak adlandirilan bu sistemin tiimii
iilkemiz karasularina dahildir ve bu nedenle de bugilinkii ¢evresel durumu ve
yonetimine yonelik uygulamalarin tiimii bizim sorumlulugumuz altindadir.

Marmara Denizi’nin bugiinkii ¢evresel kalite durumuna bakildiginda dip sulari ile
ara tabaka sularindaki ¢6ziinmiis oksijen seviyesinin yaz-sonbahar aylarinda “0”
seviyesinde oldugu —s1g kiy1 sular1 ve Akdeniz suyu ile alt sulari siirekli tazelenen
alanlar disinda- gozlenir. Dogu derin basendeki tarihsel oksijen verisi
incelendiginde ise son 20-25 yil iginde derin su oksijen degerlerinin 2 mg/l den 0,5
mg/l seviyelerine kadar geriledigi goriiliir. Tiim deniz igin alt su oksijen doygunluk
degerleri ise bolgeye gore %20-30 arasinda degismektedir. Kiy1 su kiitlelerinin
(22) ekolojik kalite durumlari incelendiginde ise sadece birka¢ su kiitlesinin
durumu “iyi” kalitede iken c¢ogunlugu “orta” ve daha disik “zayif/koti”
kalitededir. Kimyasal kalite durumu ise 6zellikle yogun endiistriyel ve diger insan
faaliyetlerinin yer aldig1 korfez ve kiyr sulariin 6nemli diizeyde farkl kirleticiler
ile kirlendigini gostermektedir. Bu bilgiler Biitiinlesik Kirlilik izleme Projesi 2014
ve 2015 yili final raporlarinda mevcuttur (TUBITAK-MAM ve CSB —
CEDIDGM, 2015 & 2016).

Marmara Denizi lzerindeki baskilar g¢esitlidir ve bunlar karmagsik gevresel ve
ekolojik etkilere neden olmaktadir. Iklimsel degiskenlikler ve Karadeniz’den
ylizey tasimim etkilerinin yani sira; yogun sekilde planlanan karasal ve denizel
faaliyetlerin neden oldugu besin elementleri, kimyasallar ve deniz ¢opleri ile
kirlenme, balik¢ilik potansiyelindeki azalma, habitat ve biyogesitlilik kaybi,
yabanci tiirlerin varligi, musilaj, plankton patlamalar1, balik dliimleri gibi olaylar
ile sosyal agidan kiiltiir ve yasam aligkanliklarin degismesi karsilagilan sorunlar ve
nihai olarak gelinen istenilmeyen durumlardir. Bu karmasik baski unsurlari bizi
planlanan 6nlemlere ve uygulanan yonetim modeline odaklanmaya zorlar.
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Tiim bu baski-durum-etki bulgu ve degerlendirmeleri entegre bir yonetim planinin
uygulanmasini sart kogsmaktadir. Bu plan ile, ekosistem yaklasimli yonetim modeli
temel alinmali ve bu yaklasimin hayata ge¢mesi i¢in giiclii bir kamusal inisiyatif
ile karar alict ve uygulayicilarin kararli adimlari garanti edilmelidir. Ancak bu
yolla, Marmara Denizi ekosistemi ve dogal kaynaklar korunabilir veya tamamen
hasar gormiis bu sistem yeniden hayat bulabilir. Bu yonetim yaklasimi, ilk
degerlendirmelerin yapilmasi ve “iyi” g¢evresel durum tanim ve hedeflerinin
belirlenmesinin ardindan alinan 6nlemler sonrasinda hedeflere ulasim basarisinin
izlenerek dl¢lilmesini gerektirir. Ancak bu 6lgmenin diizenli toplanan deniz ¢evresi
verilerine ve ek arastirmalara dayandirilmasi sarttir. Ayrica, sistem tlizerindeki tim
baskilar dikkate alinmalidir. Bu dinamik siire¢ iginde ilgili/iligkili tiim ydnetim
tabakasimin siirece hakimiyeti ve tiim gerekli aktorleri ile siirece sahiplenmesi
zorunludur. Bu da koordineli, saglam ve etkin bir yapiyr yani iyi bir ekip
calismasini gerektirmektedir.

Denizlerin ekosistem temelli yonetim anlayisi ile “iyi ¢evresel durum” a
getirilmesi ve bu durumun korunmasi prensibi, lilkemiz Cevre ve Sehircilik
Bakanligi yonetim kademeleri tarafindan, Akdeniz bdlgesi ¢aligmalari
(UNEP/MAP EcAp Projesi) kapsaminda COP18 (2013) ve COP19 (2015)
toplantilarinda alinan kararlar ile resmi olarak onaylanmistir. Benzer ¢aligmalar,
Karadeniz bolgesi icin Karadeniz Komisyonu tarafindan da ytriitiilmekte olup
Bakanlik tarafindan dikkatle takip edilmektedir. Dolayisiyla, bu yaklagimin ig
denizimiz olan Marmara Denizi i¢in de kabulii ve uygulamaya gecilmesi ulusal
anlamda uyumlu bir yaklagim olusturacak ve i¢ denizimize akilci/gercekei
yontemler ile sorumlu/gok paydasli miidahale sansimizi arttiracaktir.

Ancak, ekosistem yaklagimli, uyumlastirilabilir yonetimin arkasindaki bilimsel
zorluklarin ¢éziimlendigi hatta bu zorluklarin timiiniin kesfedildigi varsayimi
yaniltict olur. Bu nedenle, yapilan her tiirlii ¢caligmada ve tiim basamaklarda
prensiplerin atlanilmadigina emin olunmali ve zorluklar karsisinda basit, tek veya
yetersiz paydas dagilimli ¢odziimler {iretilmemelidir. Bunu yapabilmek igin
oncelikle sistem iizerindeki tiim baskilar degerlendirilmeli, biitiinlestirilmeli ve
istirak¢i yaklagimla ele alinmalidir. Tek sektorlii yonetim yaklasimlart artik
Marmara Denizi igin yeterli degildir. Diger bir degisle, tekil olarak atik su aritim
tesislerinin 0-desarj prensibi ile g¢alistirllmast hedefleri, kiyr kullaniminin ve
servislerinin yeniden c¢evre dostu yontemler ile diizenlenmesi vd. olduk¢a iddiali
yontemlerin uygulanmasi dahi Marmara Denizi ekosisteminin yeniden yasamsal
kilinmasi ve i¢ denizimin siirdiiriilebilir kullanimini garanti edemeyebilir. Bunun
yerine, bir baski-etki matriksinin olugturularak bunun sosyo-ekonomik analizler ile
desteklenmesi hedeflenmelidir. Bu, ekosistem yaklagimli yonetim prensibine gore
yapilacak ilk degerlendirmenin ana bilesenini olusturur. Diger bir basamak olan
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“iyi ¢evresel durum” hedeflerinin belirlenmesi ve bu hedeflerin izleme ve
degerlendirme programlari ile takibi de basit ve tek yonlii bir ¢aligma degildir. Bu
caligmalara siirekli ve diizenli uzman destegi gereklidir.

Bu yonetim yaklagiminin yukarida belirtilen basamaklardan olusan ilk uygulama
stireci devam ederken, daha oOnce gerceklestirilen Marmara Denizi odakli
projelerde de Onerilen, hidrodinamik-ekosistem-balik¢ilik baglagik modeline
dayandirilan bir aragtirma ve geligtirme projesi desteklenerek hayata gecirilmelidir.
Bu yonde daha dnceki bazi girisimler yonetim mekanizmasinin zayif kalan destegi
ve farkindalig1 nedenleri ile destek bulamamustir. Ancak bu acil olarak ele alinmast
gereken ve Marmara Denizi’nin biitiinciil yonetimi igin kesinlikle gerekli bilimsel
bir ihtiyactir.
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MULTI-TASKING ON THE WAY TO THE ECOSYSTEM
BASED MANAGEMENT OF THE MARMARA SEA

S. Colpan POLAT-BEKEN

TUBITAK- Marmara Reserach Center, Environment and Cleaner Production
Institute, Gebze-Kocaeli
colpan.beken@tubitak.gov.tr

The Sea of Marmara is a land-locked and permanently stratified, distinctly
featured marine ecosystem inter-connecting two ecologically different marine
basins with Canakkale and Istanbul Straits. Since, all this system (the so-called
Turkish Straits’ System) is our territory, we are fully responsible of its present
status and the management decisions taken.

Looking at the present status of the Sea, dissolved oxygen levels at the bottom and
stratified intermediate depths (30-40 m) are almost at “zero” level during summer-
autumn periods all through the basin except few coastal water bodies that are
rather shallow or that are directly under the influence of Mediterranean inflow.
The analysis of the historical data of deep layers of the eastern basin has shown
that dissolved oxygen concentrations decreased from 2 mg/l level to 0.5 mg/I for
the last two decades. Overall, the oxygen saturation of deep waters of the Sea, is
below 20-30% changing with location. Looking at the ecological quality of its
coastal water bodies reported for the years 2014-2015, only few of them had
“good” status whereas the rest of the coastal water bodies had “moderate” and
even less (poor/bad) quality. Regarding the chemical pollution, water bodies of
heavily industrialized bays and of the impacted ones from diffuse sources are
considerably polluted (TUBITAK-MAM ve CSB — CEDIDGM, 2015 & 2016).

Pressures on the Marmara Sea are various and have had complex environmental
and ecological impacts. Besides the impacts of climatic variability as well as Black
Sea inputs, heavily planned human activities causing land and sea based pollution
with chemicals, litter and nutrients, decrease of fishing potential, loss of habitats
and biodiversity, existance of non-indigeneous species, mucilage, phytoplankton
blooms and fish Kill and the loss of recreational habits do exist. This complex suit
of pressures should focus us to the actions planning and the management model to
be applied.

An Integrated Management Plan, based on ecosystem approach and strongly

supported with public incentives and political willingness with decisive steps, is
the only tool to overcome the environmental problems and ecosystem damage of
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the Marmara Sea. The main idea is setting targets for the achievement of good
environmental status which needs to be defined for the region. This needs a first
assessment and initial targets setting for good status. Later monitoring and
research has to be organized for science based assessments and see if the targets
are achieved or not with the measures taken. This dynamic process urges for a
coordinated, strong and efficient structure which must constitute a good team
work.

Ecosystem based management approach has already been adopted (during
COP18th and COP19th Meetings in 2013 and 2015) by the Turkish Authorities for
the regional management of the Mediterarnean Sea (basing on EcAp Project of
UNEP/MAP) and also seriously considered for the Black Sea in the framework of
decisions of the BSC. So, this is time to apply it also to our inland sea, the
Marmara. This will provide a coherent approach at the national level and rational
methods for the solution of environmental problems with various responsible
stakeholders.

However, the scientific challenges behind the implementation of ecosystem based
adaptive management has not been fully discovered yet, we have to be cautious
and should be keep away easy and quick decisions. To do so, all pressures need to
be analyzed and considered with an integrated approach with participatory actions.
Single-sectorial approaches are not any more enough for a prosperous
management of the Sea. In other words, only the management of waste water
discharges even with 0-discharge targets or the re-planning of coastal land use and
services with environmental friendly approaches are not enough any more for
ecosystem recovery and sustainable management of the Sea. Instead, a pressure-
impact matrix has to be established for the sea supported with a socio-economic
analysis. These will be the key components of the initial assessment which has to
include status and impact assessments as well. Setting initial “good environmental
satus” targets and their follow up with integrated monitoring are not easy and
straightforward.

While running the first cycle of implementation described above, we have to fill in
a major gap. A coupled Marmara Sea Ecosystem model with hydrodynamics at
one end and fishery management on the other, has to be establihed putting a
research and development project in the pipeline. Previous several attemps of
scientific community had failed because of rather weak support and understanding
of governing bodies and funding organizations. This is clearly an emergency step
towards the integrated management of the Sea.

213



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016

DENIZ EKOSISTEM VE IKLIM ARASTIRMALARI MERKEZi

Baris SALIHOGLU

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
baris@ims.metu.edu.tr

Deniz Ekosistem ve Iklim Arastirmalari Merkezi (DEKOSIM), 2012 yilinda
Kalkinma Bakanhgi’nin destegiyle ODTU Deniz Bilimleri Enstitiisii’nde
baglatilmig bir altyapi projesidir. Bu proje ile Tiirkiye’deki deniz ekosistem ve
iklim arastirmalarina destek verecek bir altyapi olusturulmasi amag¢lanmaktadir.
DEKOSIM projesi birgok kamu kurumu tarafindan da desteklenmektedir.

Proje ana hedefleri arasinda biitiinlestirilmis uzun siireli gézlem sistemlerinin
yaygmlastirilmasi ve bu sistemlerden elde edilecek iklimsel verilerin serilerinin
izlenmesi, saklanmasi1 ve ¢dziimlenmesi yer almaktadir. DEKOSIM kapsaminda
Tiirkiye’de sadece deniz bilimlerine yonelik analiz cihazlarmin oldugu
laboratuvarlar, gelismis deniz ve atmosfer drnekleme cihazlari ve siirekli dl¢iim
sistemleri, zaman serileri ve tiim bu altyapiya teknik destek verecek yardimci
personeller yer almaktadir.

Laboratuvar ve siirekli gézlem istasyonlarinin faaliyete gecmesi ile birlikte elde
edilecek olan bilgi ve veri seti, kiiresel iklim degigsimlerini 6nemli oranda
etkiledigi kabul edilen Akdeniz ve Karadeniz’de bulmacanin eksik pargalarini
tamamlayacaktir. Bu kapsamda gelistirilecek altyapidan olusacak bilgi birikiminin
diger kurumlara aktarilmasi ulusal izleme programlarina da ciddi katkilar
saglanacaktir.

Projenin bir diger hedefi fiziksel ve biyokimyasal siiregleri ¢oziimleyen iklim
modelleri ve dngoru sistemlerinin olusturulmasidir. Bu kapsamda Karadeniz’de
ekosistem ve fiziksel modeller gelistirilmistir. Sicaklik, tuzluluk, akinti, klorofil,
oksijen, nitrat, birincil iretime ait aylik model sonuglar1 ve 2020 yilina kadar
Ongorii  sonuglart  {iretilmis ve dekosim.ims.metu.edu.tr adresinden son
kullanicilara sunulmaktadir.
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CENTER FOR MARINE ECOSYSTEMS AND CLIMATE
RESEARCH

Baris SALIHOGLU

Middle East Technical University, Institute of Marine Sciences, Mersin
baris@ims.metu.edu.tr

Establishment of the Center for Marine Ecosystems and Climate Research
(DEKOSIM) started in 2012 with the support of Ministry of Development, in the
Institute of Marine Sciences, METU. The aim is to form an infrastructure to
support marine ecosystem and climate research in Turkey. DEKOSIM is also
supported by many state agencies.

Developing integrated long term monitoring programmes, and management and
analysis of the climate data obtained from these programmes are the main
objectives of the project. DEKOSIM includes laboratories dedicated to marine
studies, integrated marine and atmosphere observing systems, time series and
technician to support the infrastructure.

The data and knowledge obtained from the laboratories and continuous observing
systems will help to solve the Mediterranean and Black Sea parts of the global
climate change puzzle. Transferring of knowledge obtained from DEKOSIM
infrastructure to other institutions will provide significant contribution the national
monitoring programmes.

Other aim of the center is to produce physical and biogeochemical model products
for the national seas. 10 year outputs (2010-2020) of the Black Sea coupled
modeling system is already published online at dekosim.ims.metu.edu.tr for end-
users. The outputs include temperature, salinity, currents, chl, nutrients and
primary production.
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KARADENIZ BOLGESI’NDE GIRESUN iLi
KIYI KULLANIMLARI VE POLITIKALAR

Derya ALTUNBAS

Giresun Universitesi I[IBF Kentlesme ve Cevre Sorunlari Anabilim Dali
daltunbas2003@gmail.com

Diinya niifusunun yarisindan fazlasinin kiy1 alanlarinda yasadigi giintimiizde kiy1
alanlarinda niifus birikimi ve bunun yaratti§i ¢evre sorunlari baskisi yoniinde
Tiirkiye’de denizlerle gevrili bir iilke olarak benzer sorunlarla kargilagilmaktadir.
Calismanin igerigindeTiirkiye’nin Karadeniz kiyisinda yer alan Giresun kentinin
cografik kosullar sebebiyle kentsel gelismeleri ve kiy1 kullanimlari, plan ve
politikalar ¢ercevesinde ele alinmaktadir. Arazi kullanim politikalar1 ve pratikte
uygulamalardaki farkliliklar, kiyilarin kiy1 kenar cizgilerinin belirlenmesi
konusundaki ihtilaflar ve ¢6ziim Onerileri ¢alismanin ig¢inde yer almaktadir.
Oncelikle denizlerde kirlilik sorunu kiyr yerlesimlerde gevre konusunda alinan
tedbirlerle yakindan iliskili oldugundan yerel yonetimlerin konu hakkinda almis
olduklar1 onlemler ve bu konuya iliskin Stratejik planlarinda bulunan kararlar
calismada yer almaktadir. Kurumsal yapiya ek olarak konuya yasal ger¢evede
bakildiginda; AB Deniz Stratejisi Cerceve Direktifi (2008/56/EC) kapsaminda
yerel yonetimlerin algi ve tutumlart arasgtirmanin  konusu kapsaminda
incelenmektedir. Tirkiye’de kiyr kullanimlarinin tarihi seyri siirecinde, 1984
yilinda yiiriirliige giren Kiy1 Kanunu ile baslayan ve 1990 yilindaki 3621 sayili
Kanun’la siiregelen pek ¢ok kanun yonetmelik ve tliziik bulunmaktadir. Ancak
uygulamalardaki siirecteise sanayi, turizm yatirimi, konut, liman iskele, su iirtinleri
tiretimi ile kiyilarin dogal yapisinin bozulmas: tehlikesini ortaya koyan bir durum
ile karsilagilmaktadir. Koruma ve gelistirme planlarininda 6nemi bu noktada
ortaya ¢ikmaktadir.

Yapilan bu g¢alismanin amaci, Giresun ilinde kiy1 kullanimlari hakkinda giincel
tespitler yapilarak gelecekte Onerilen kiyr alanlari iyilestirme politikalart igin
ongoriilerde bulunmaktir. Bunun yan sira, farkindalik analizi sonuglart da yerel
yonetimler tarafindan ne kadar mesafe alinabilecegini ortaya ¢ikarmaktadir.

Anahtar Kelimeler: Kiyr yonetimi, Kiy1 koruma, Stratejik planlar, Karadeniz,
Giresun
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IN BLACK SEA REGION GIRESUN CITY COAST USES AND
POLICIES

Derya ALTUNBAS

Giresun University, Urbanization and Environmental Problems Main Science
Branch
daltunbas2003@gmail.com

Today, more than half of the world population live on the coastal areas that the
reasons of population accumulation and the pressure on the environmental
problems Turkey that the country enclosed by the sea has similar problems, also.
In this study, it is examined the urban development of Giresun in the Black Sea
coast and coastline uses that the reason of geographical conditions in the policy
and planning framework. Urban land wuse policy and implementation
differentiations in practical applications, the confusions of the determination of sea
edge lines and some solution proposals are studied in this presentation. First of all,
the relationships between the problem of pollution of the sea and sea front
settlements is examined that the reason to relate with the decisions in strategic
planning of municipalitiesand their measures. In addition to the institutional
structure it is studied on the legal aspect also.At the same time, it is studied the
local administrations behaviour for the Marine Strategy Framework Directive
(2008/56/EC). In Turkey, the first coastal law legislated in 1984. After then issued
the law of 3621 in 1990 that still in effect and there are a lot of rules and regulation
come into force. However, currently the natural structure of the coasts which are
used for several different purposes as industrial investments, tourism, harbour,
port, dock and water alive production are polluted the sea and destroyed the
natural water environment quality. In this point it is important to develop
conservation plans.

The purpose of this study is that determination of current situation and to have
some proposals for the future policy on rehabilitation in coastal areas of the
Giresun city. On the other hand, the conclusions of the analysis of awareness will
be revealed how can be made progress, also.

Keywords: Coastal Management, Conservation of Coast, Strategic Planning, Black
Sea, Giresun
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SU KALITESI iZLEME POLITIKALARI;
[ZMIiT KORFEZI ORNEGI

Necmi KAHRAMAN, Mesut ONEM, Meri¢ DENIZ

Kozluk Mah. Seka Alani Cevre Koruma ve Kontro{ Dairesi Baskanligi Hizmet
Binasi Izmit/KOCAELI
mericdeniz@kocaeli.bel.tr

Deniz ortami; korunmasi ve kollanmasi gereken, ayrica miimkiin oldugunda ise
temiz, saglikli ve iiretken olan dinamik denizler saglamak nihai amaci ile eski
haline dondiiriilmesi gerekli olan degerli bir mirastir. Niifusun ve endiistrinin
yogunlastig1 bolgelerde bu amaca ulagmak zor goziikse de yatirnm ve denetleme
faaliyetleri ile birlikte su kalitesi izleme ¢alismalarinin yapilmasi ¢evresel/ekolojik
hedeflerin tanimlanarak bu hedeflere ulagmak icin yOnetimsel kararlarin
Olciilebilmesini saglamaktadir. Bu sayede, temiz denizlere kavusmak belli bir
zaman diliminde miimkiin olabilmektedir.

Ulkemizin en biiyiik dogal liman1 konumunda olan izmit Kérfezi doga ve cevre
yoniinden de esi ve benzeri olmayan bir giizellige sahiptir. Ozellikle 2004 yilina
kadar siire gelen yogun niifus artis1 ve sanayilesme ile birlikte artan g¢evre kirliligi
Izmit Kérfezi igin problem teskil etmis olup Kocaeli Biiyiiksehir Belediyesi
tarafindan gergeklestirilen ¢evresel yatirimlar ile birlikte siki kontrol ve denetim
faaliyetleri sonucunda Korfez eski haline hizla donmeye baslamigtir. Kocaeli
Biiyiiksehir Belediyesi destegi ile Tiibitak Marmara Arastirma Merkezi tarafindan
yiiriitiilen su kalitesi izleme ¢aligmalar1 da bu durumu desteklemektedir.

[zmit Korfezi su kalitesi izleme ¢aligmalar1; 2007 yilinda Korfezde goriilen yogun
miisilaj sonucunda baslatilmigtir. Projenin 2007-2013 yillar1 arasindaki ayagi; “Su
Kirliligi Kontrol Yoénetmeligi” ¢ercevesinde yiiriitiilmiis olup 2014 yili ve
sonrasinda “Yiizeysel Su Kalitesi YoOnetimi Yonetmeligi” c¢ergevesinde
gerceklestirilmeye baslannustir. Izmit Korfezi’nin su kalitesini belirleyen fiziksel,
kimyasal ve biyolojik parametrelerin Izlenmesi; toplam 6 deniz istasyonunda bir
yil siiresince mevsimlik olarak belirli derinliklerde gerceklestirilmektedir.
Izlemede; sicaklik, tuzluluk, pH, gegirgenlik, ¢oziinmiis oksijen, oksijen
doygunlugu, besin elementleri, klorofil-a, fitoplankton, makrofit, bentik
omurgasizlar, sediman ve biyota kirletici 6rneklemeleri gerceklestirilmektedir.
Ayrica; 8 adet derede de mevsimlik 6rneklemeler yapilmaktadir.
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Korfez suyu kalitesinin siirekli izlenmesi ile evsel veya endiistriyel girdilerdeki
degisimlerin Korfez su kalitesine ve ckosistemine etkileri izlenerek, gerekli
yatirimlarin yapilmasi ve yine bu yonde dnlemlerin alinmasit ve alinan énlemlerin
yeterli olup olmadigi belirlenebilmektedir.

Anahtar Kelimeler: Izmit Korfezi, 6nleme ¢alismalari, su kalitesi, siirekli izleme,
yatirim
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WATER QUALITY MONITORING POLICIES;
MODEL OF IZMIT BAY

Necmi KAHRAMAN, Mesut ONEM, Meri¢ DENIZ

Kozluk District Seka Area Environmental Protection and Control Department
Directorate Ministration Building Izmit/KOCAELI
mericdeniz@kocaeli.bel.tr

The marine environment is a precious heritage that must be protected, preserved
and, where practicable, restored with the ultimate aim of maintaining biodiversity
and providing diverse and dynamic seas which are clean, healthy and productive.
While this objective is difficult to achieve in regions where population and
industry are concentrated, performing water quality monitoring studies together
with investment and audit activities enables to evaluate managerial decisions in the
aim of defining and achieving the environmental and ecological targets. In this
way, it is possible to retrieve clean seas at a certain time.

Izmit Gulf, which is the biggest natural harbour of our country, has a beautiful and
unique beauty in terms of nature and environment. Environmental pollution, which
increased with intense population and industrialization until 2004, caused some
problems for Izmit Gulf and as a result of environmental investments together with
controlling and auditing activities, carried out by Kocaeli Metropolitan
Municipality, 1zmit Gulf has rapidly begun to return to its former state. Water
quality monitoring studies which are being conducted by TUBITAK Marmara
Research Centre with the support of Kocaeli Metropolitan Municipality prove this
situation.

Water quality monitoring studies of Izmit Gulf were initiated in 2007 as a result of
intense mucilage seen in the Gulf. Part of the project between 2007 and 2013 was
conducted on “Water Pollution Control Regulation”, in and after 2014 it has been
conducting on "Superficial Water Quality Management Regulation”. Monitoring
the physical, chemical and biological parameters of lzmit Gulf that determine
water quality is being performing seasonal at a total of 6 sea stations at a certain
depth during a year. In monitoring program; temperature, salinity, pH,
permeability, dissolved oxygen, oxygen saturation, nutrients, chlorophyll-a,
phytoplankton, macrophyte, benthic invertebrates, sediments and biota
contaminants are studied. Also; seasonal sampling is done in 8 streams.
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By continuously monitoring the quality of the Gulf water, the effects of the
changes in domestic or industrial inputs on the Gulf water quality and ecosystem
can be observed and it can be determined whether necessary investments are made
and the measures taken and the precautions taken are sufficient.

Keywords: Continuously monitoring, investment, Izmit Gulf, prevention efforts,
water quality
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KIYI VE GECIS$S SULARINDA TEHLIKELI MADDELERIN
BELIRLENMESI (*KIYITEMA Projesi Tanitimi)

Aybala KOC ORHON, Esra SILTU, Sibel Mine GUCVER, Yakup KARAASLAN

Orman ve Su Isleri Bakanligi, Su Yonetimi Genel Miidiirliigii, Ankara
a.koc@ormansu.gov.tr

Orman ve Su Isleri Bakanhgi vyiiriitiiciiligiinde 2012-2014 yillar1 arasinda
gerceklestirilen “Ulkemiz Kiy1 ve Gegis Sularinda Tehlikeli Maddelerin Tespiti ve
Ekolojik Kiy1 Dinamigi Projesi” kapsaminda iilkemiz kiyilarini yansitacak sekilde
Izmir- Nemrut ve Aliaga Korfezleri, iskenderun Kérfezi, Izmit Korfezi ve Samsun
Limamn pilot alanlarinda, kentsel ve endiistriyel faaliyetler sonucu kiy1 ve gecis
sularinda bulunan tehlikeli maddelerin belirlenmesi ve bu maddeler i¢in ¢evresel
kalite standartlarinin (CKS) gelistirilmesi hedeflenmistir.

Bu maksatla, ilk olarak, s6z konusu pilot alanlarda tehlikeli madde kirliligine
neden olan ve kiy1 ve gegis sularina dogrudan desarj yapan kentsel ve endiistriyel
faaliyetlere iliskin detayli arastirmalar yapilmis ve iilkemiz endiistriyel iiretimini
temsil edecek sekilde demir-gelik, petrokimya, kagit, kimya, giibre ve ila¢ sanayi
ile dogal gaz kombine ¢evrim santralleri, rafineriler, liman faaliyetleri, gemi
sokiim tesisleri, kentsel atiksu aritma tesisleri (AAT) ve organize sanayi
bolgelerini igeren pilot tesisler belirlenmistir. Calismanin devaminda, pilot
tesislerde {iretilen driinler, yan firiinler, kullanilan hammaddeler, yardimci
maddeler ile iiretimde ve atiksu aritmada kullanilan kimyasallar da esas alinarak
yaklasik 3300 maddeden olusan genel kimyasal listesi hazirlanmigtir. Bu liste
iizerinde yapilan 3 basamakli dnceliklendirme ve eleme caligmalari neticesinde,
138 kimyasal madde 6ncelikli olarak ele alinmasi gereken aday tehlikeli maddeler
olarak belirlenmis olup, tehlikeli madde kirliligine neden olan 24 ana sektorden 43
pilot tesiste bu maddelere iliskin sektérel envanter belirleme ¢alismalart
gerceklestirilmistir.

Diger taraftan, belirlenen tehlikeli maddelerin farkli ¢evresel ortamlardaki
seviyelerinin belirlenmesine yonelik olarak, pilot tesislerde AAT giris ve ¢ikisi ile
kiy1 ve gecis sularinda 1 yil siire ile iki aylik periyotlarla, sediman ve biyotada ise
proje siiresince 1 kez olmaz {izere 6rnekleme ve izleme c¢aligmalar: yiiriitilmiistiir.
Bununla birlikte, kiy1 ve gegcis sulart i¢in CKS’lerin gelistirilmesi maksadiyla her
bir tehlikeli madde igin literatiirdeki cesitli veri tabanlarinda (ECOTOX, ECHA
vb.) yer alan 3 trofik seviyedeki (su piresi, alg ve balik) akut ve kronik toksisite
verileri derlenmis ve probabilistik (tiirlerin hassasiyeti dagilimi yontemi-SSD)
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veya deterministik yontemler kullanilarak yillik ortalama ve maksimum CKS’ler
ortaya konulmustur. Ayrica, maddenin hidrofobisite ve biyobirikim 6zelliklerine
sahip olup olmamasina bagli olarak sediman ve biyotada da CKS’ler
belirlenmistir. Neticede, 138 tehlikeli madde arasindan yeterli say1 ve kalitede
toksisite verisine ulasilabilen 130 kimyasal icin su kolonunda, 85 kimyasal i¢in
sedimanda ve 22 madde i¢in biyotada ulusal bazda CKS degerleri gelistirilmistir.

Anahtar Kelimeler: kiy1 ve ge¢is sulari, tehlikeli madde, izleme, toksisite, ¢evresel
kalite standard1

*Ulkemiz Kiy1 ve Gegis Sularinda Tehlikeli Maddelerin Tespiti ve Ekolojik K1y
Dinamigi Projesi (KIYITEMA Projesi), Proje Yiiriitiiciisii Kurulus: TUBITAK
MAM CTUE, Destekleyen Kurulus: Orman ve Su Isleri Bakanlig1 - Su Yénetimi
Genel Miidiirliigii, 2012- 2014
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DETERMINATION OF HAZARDOUS SUBSTANCES IN
COASTAL AND TRANSITIONAL WATERS
(*KIYITEMA Project)

Aybala KOC ORHON, Esra SILTU, Sibel Mine GUCVER, Yakup KARAASLAN

Ministry of Forestry and Water Affairs, General Directorate of Water
Management, Ankara
a.koc@ormansu.gov.tr

Within the scope of the “Project on the Determination of Hazardous Substances in
Coastal and Transitional Waters of Turkey and Ecological Coastal Dynamics”,
coordinated by the Ministry of Forestry and Water Affairs between 2012 and 2014,
it was aimed to determine the hazardous substances present in coastal and
transitional waters due to urban and industrial discharges in pilot regions
representing the national coasts, namely, Gulf of Izmir-Nemrut-Aliaga, Gulf of
Iskenderun, Gulf of Izmit and Samsun Port, and to develop environmental quality
standards (EQS) for these substances.

For this purpose, primarily, detailed researches were conducted in regard to urban
and industrial activities causing hazardous substances pollution in the pilot regions
and discharging their wastewaters directly to the coastal and transitional waters,
and pilot plants including the industries of iron-steel, petrochemistry, paper,
chemical, fertilizer and pharmaceutical and natural gas combined cycle plants, oil
refineries, port activities, shipbreaking plants, urban wastewater treatment plants
(WWTPs) and organized industrial zones were designated as a representative of
national industrial production. Then, the list of universe of chemicals covering
nearly 3300 substances was constituted considering the manufactured products,
by-products, raw materials, auxiliary products and chemicals used in the
production and treatment processes in the plants. At the end of three-staged
prioritization and screening studies, 138 chemicals were identified as candidate
hazardous substances that should be essentially considered, and a sectorial
inventory of these chemicals was prepared for 24 main sectors and 43 pilot plants
leading to hazardous substances pollution.

On the other hand, to determine the levels of the designated hazardous chemicals
in different environmental media, sampling and monitoring studies were
conducted in WWTP influents and effluents of the plants and coastal and
transitional waters in every 2 months during 1 year, and in sediment and biota for
once during the project. Additionally, acute and chronic ecotoxicological data of
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chemicals for 3 trophic levels (daphnia magna, algae and fish) were collected from
various databases (ECOTOX, ECHA etc.) in literature and annual average and
maximum EQSs for coastal and transitional waters were developed by using the
probabilistic (species sensitivity distribution-SSD) or deterministic methods.
Sediment and biota EQSs were also calculated depending on the hydrophobicity
and bioaccumulation properties of the substance. In conclusion, among 138
hazardous substances, national EQS values were derived for 130 chemicals in
water column, 85 chemicals in sediment and 22 substances in biota for which
toxicity data could be achieved at sufficient number and quality.

Keywords: coastal and transitional waters, hazardous substance, monitoring,
toxicity, environmental quality standard

*Determination of Dangerous Substances and Ecological Coastal Dynamics Along
Turkish Coastal & Transational Waters Project (KIYITEMA Project), Project
Coordinator Organisation: TUBITAK MRC, Supported by: Ministry of Forestry
and Water Affairs, 2012-2014
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AKDENIZ FOKLARININ KIYI MAGARA KULLANIMLARI
[ZLEME VE DEGERLENDIRMESI

Cem Orkun KIRAC, Nesimi Ozan VERYERI

Sualtt Arastirmalart Dernegi-Akdeniz Foku Arastirma Grubu (SAD-AFAG)
Akincilar Sok. 10/1 GMK Bulvari, Maltepe, ANKARA
afag@sad.org.tr

Akdeniz foku Monachus monachus (Hermann, 1779) tim diinyada nesli ileri
derece tehlike altinda bir tiir olup, farkli donemlere bagli olarak CR veya EN
kategorilerine dahil edilmistir (IUCN, 2016). Diinya popiilasyonu yaklagik 700
birey oldugu varsayilirken (Karamanlidiset.al., 2015) Tirkiye kiyilarinda 100
civarinda birey varligini siirdiirmektedir (Giigliisoy et.al., 2004). Tiirkiye, tiirin
diinyada varligim siirdiiriilebilir olarak devam ettigi diinyadaki 4 iilkeden biridir.
Bunlar; Akdeniz’de Tiirkiye ve Yunanistan, Atlantik’te ise Moritanya ve
Portekiz’in Madeira Adalari’dir. Tiirkiye kiyilarinda tiire yonelik en énemli tehdit,
Akdeniz fokunun yasamak i¢in bagimli oldugu bakir kiyilarin imara agilmasi ve
agiri/yasadisi yapilasmalar sonucu habitatin yok olmasi veya degismesidir (Kirag,
2011).

SAD-AFAG Fok Gozlem 5 projesi kapsaminda, Marmara, Ege ve Akdeniz’de
toplam 8 kiy1 magarasi izleme amagli segilmistir. Bunlar; Marmara’da Canakkale
Karabiga, Ege’de Izmir Foca OCK Bolgesi, Karaburun Yarimadasi, Alagat1 ve
Ozdere ile Akdeniz’de Antalya Kalkan, Kas-Kekova OCK Bélgesi ve Gazipasa
bolgeleri olup, yerlesimlerden, insan faaliyetlerinden uzak ve habitat tahribatindan
korunmus yerlerdir. Bu izleme arastirmasinda ¢alisma alani dnceliklendirmede,
foklarin yasadig bilinen ve biiyiik olasilik kullandiklar1 diigiiniilen kiy1 magaralari
g0z oniinde bulundurulmustur.

Bu g¢alismanin amaci, 1s1 ve harekete duyarli otomatik tetiklemeli foto kapan
kamera yontemi ile yasadiklari kiy1 magaralarinda foklara rahatsizlik vermeden,
Akdeniz fokunun Tirkiye’de halen varligimi siirdiirdiigi Marmara, Ege ve
Akdeniz kiyilarimizda secilen belli kiy1 bolgelerinde 1) belirlenen kiyilarda son
yillara ait foklarin kiyt magara kullamimlarint ortaya koymak, 2) tiiriin
kiyillarimizdaki giincel dagilimlarini  belirlemek ve bunu somut verilerle
ispatlamak, 3) miimkiin oldugunca birey tamimlama ve cinsiyet dagilimini
belirlemek, 4) habitat ve tiir iizerine giincel tehditleri ortaya koymak ve 5) bu
veriler sonucunda, ivedi koruma gereksinimi olan kiyt habitatlariin
korunmalarina ve dnlemler alinmasina ydnelik bilimsel altliklar1 ortaya koymak,
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tirtin denizlerimizde ve kiyilarimizda neslini siirdirmesine katki vermektir. Fok
Gozlem 5 adiyla devam eden proje kapsaminda secilen 8 kiyr magarasindan 7
tanesi kiziltesi 151k kaynakli foto kapan kameralarla ve bir tanesi magara disindan
tele mercekli fotograf makineleri ile izlendi. izlenen 8 kiyr magarasindan 7
tanesinde Akdeniz foku kayitlar1 alinarak Ege ve Akdeniz’de kiyilarimizda tiiriin
2013 ve 2014 yillarinda, Marmara’da ise 2014, 2015 ve 2016 yillarinda habitatlar1
giincel olarak kullandig1 ortaya ¢ikti. Izlenen magaralarda habitat kullanimi %87,5
gibi yiiksek bir oranda ¢ikmustir. Ayrica 7 magarada kaydedilen 7 farkli birey
icinde 5 birey morfolojik 6zellikleriyle tanimlanmis olup, timiiniin SAD-AFAG
envanteri igin yeni (daha 6nce tanimlanmamus) bireyler olmasi sevindiricidir. Ote
yandan, iilkemizde tiirlin ve yabanil habitatlarinin korunmalarina iliskin, meri
mevzuat ile planlama ve uygulama siireglerinde bazi 6nemli sorunlarin hala devam
ettigi degerlendirilmektedir.
http://sadafag.org/wp-content/uploads/2017/01/tubitak-mam-1.ulusal-deniz-
izleme-semp-2016-1.pdf

Anahtar Kelimeler: Akdeniz foku, Monachus monachus, Tirkiye kiyilari, kiy
magaralari, giincel habitat kullanim
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MONITORING AND ASSESSMENT ON CAVE USE OF
MEDITERRANEAN MONK SEAL ALONG THE TURKISH
COASTS

Cem Orkun KIRAC, Nesimi Ozan VERYERI

Underwater Research Society-Mediterranean Seal Research Group (SAD-AFAG)
Akincilar Sok. 10/1 GMK Bulvari, Maltepe, ANKARA
afag@sad.org.tr

Mediterranean monk seal Monachus monachus (Hermann, 1779) is a globally
threatened species and has been categorized under CR and EN by IUCN in
different periods (IUCN, 2016). The world population is estimated as 700
individual (Karamanlidis et. al., 2015), the species survives along Turkish coasts
with a population of around 100 seals (Giigliisoy et. al., 2004). Tirkiye is one of
the four countries in which monk seals survive in the world; namely Greece and
Tiirkiye in the Mediterranean, Portugal (Madeira Islands) and Mauritania in the
eastern Atlantic. The most prominent threat along Turkish coasts is habitat
destruction through illegal orill planned coastal development on the pristine &
remote coasts to which monk seals absolutely dependent (Kirag, 2011). In Seal
Watch 5 project, 8 coastal caves have been selected in total in Marmara, Aegean
and North Eastern Mediterranean (Levant Sea) in Tiirkiye, as follows; In Marmara
Sea (Canakkale) Karabiga, In Aegean Sea (Izmir) Foga, Karaburun, Alacat: and
Ozdere and finally in North Eastern Mediterranean (Antalya) Kalkan, Kas-Kekova
and Gazipasa which are remote and relatively far from human activities and
protected against habitat destruction. In this monitoring study, coastal caves have
been selected giving prioritization to the caves which are certainly known to have
been used by seals or the caves that might have been usedw ith a highprobability.

The aim of this study, 1) to find out if the caves are used or not by monk seals in
the recent years in the selected coasts, 2) to contribute determination of updated
distribution of monk seals in Turkish coasts, 3) to identify individuals as well as
sexes of monk seals in the selected caves, where possible, 4) to determine the
actual threats upon the species and the habitat in and around the selected coastal
stations and 5) to put forward scientific grounds based on the findings mentioned
above, for the protection of the selected coastal areas and taking necessary
measures, and therefore contribute for the conservation of the species in Tiirkiye.
The methodology in this field study is to use phototraps within fra-red light source
installed by researchers inside caves without giving extradisturbance to the species
during whole monitoring period. The photo traps are automatically triggered
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whenever a motion is detected by built-in sensor. Incomplete darkness situations
infra-red beamworks, for which seals do not sense at allandare not disturbed.

In “Seal Watch 5” monitoring project, 7 caves have been monitored using photo-
trap cameras while one cave studied using telephotolenses from outside the cave. It
was determined that 7 caves out of 8 caves in total were used by monk seals along
Turkish Aegean and Levant Sea coasts in 2013 and 2014, and in Marmara Sea in
between 2014 and 2016. Cave use ratio is 87.5 % which is high. Also, we figured
out from the photos that the 5 seals identified individually among 7 seals observed,
are new to SAD-AFAG monk seal inventory. It’s also assessed that some of the
administrative problems regarding conservation of the species and its habitat in
terms of coastal development, coastal areas planning and implementation
processes and some of the relevant regulations prevail.
http://sadafag.org/wp-content/uploads/2017/01/tubitak-mam-1.ulusal-deniz-
izleme-semp-2016-1.pdf

Keywords: Mediterraneanmonkseal, Monachus monachus, Turkishcoasts,
coastalcaves, habitat use
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MEIOBENTIK ORGANIZMALARLA ACIK BIR
MIKROKOZMOS DENEMESI: FARKLI SUBSTRATLARLA
DENEYLER

Derya URKMEZ?, Fehmi BOUFAHJA®, Melek Ersoy KARACUHA®
Murat SEZGINY, Levent BAT®

8Sinop Universitesi, Bilimsel ve Teknolojik Arastirma ve Uygulama Merkezi,
Sinop, Tiirkiye
bCarthage University, Faculty of Sciences of Bizerte, Laboratory of
Biomonitoring of the Environment, Coastal Ecology and Ecotoxicology Unit,
Zarzouna, TUNISIA
°Sinop Universitesi, Saghk Yiik., Is Saghgi ve Giivenligi Boliimii, Sinop, Tiirkiye
dSinop Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimii, Sinop, Tiirkiye
deryaurkmez@gmail.com

Bu c¢alisma kapsaminda, farkli substratlarin nematodlar ve harpaktikoid
kopepodlarin baskin oldugu dogal meiobentik komiiniteler {izerindeki olasi
etkilerinin incelenmesi amaciyla bir deney gerceklestirilmistir. Sinop Korfezi’nden
orneklenen meiobentik organizmalar laboratuvarda, kontrollii bir ortamda (20°C,
karanlik) farkli islemler gormiis ortamlara maruz birakilmigtir. Olusturulan
mikrokozmoslardan bazilar1 Tiirkiye’de en c¢ok recete edilen antibiyotiklerden
birisi olan amoksisilin ile kontamine edilerek hazirlanmistir.

Dogal meiobentik komuniteler 15 Ekim 2015 tarihinde Sinop Korfezi, Karakum
mevkiinden Van Veen Grab ile 4 m derinlikten 6rneklenmis ve laboratuvara
getirilmistir. Kontrol gruplari igin kullanilan sediman elle karistirilarak homojenize
edilmis ve mikrokozmoslara transfer edilmistir. Deney i¢in 10 cm ¢apinda PVC
atik su borular1 kullanilmigtir. Her birine sediman yerlestirildikten sonra {izerine
filtre edilmis (20um) deniz suyu eklenmistir. Farkli ortamlarin hazirlanmasi i¢in
sediman ilk once otoklavda sterilize edilmis (135°C) ve canli organizmalardan
arindirilmistir. Daha sonra akan su altinda elekten gegirilmis ve gerekli hazirliklar
yapilarak 6 adet deney diizenegi kurulmustur. Bu diizeneklerden doérdii icin
sedimanin ince kum kismi kaba kum kismindan ayrilarak yerine ya Bittium sp.
kavkilarinin kurutulup 6giitiilmesi ile elde edilen ince tanecikler ya da Zostera
sp.’nin kurutulup &giitiilmesiyle elde edilen toz eklenmistir. U¢ deneye de ayrica
amoksisilin ilave edilmistir (0.01ppm kuru agirlik). Tiim diizenekler deney sonuna
kadar hava tagi1 ile havalandirilmgtir.
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Islem gormiis mikrokozmoslardaki canli stoklar 45 giin sonra incelenmis ve her
diizenekten 3 tekerriirlii drnekleme yapilmistir. Ornekleme igin i¢ ¢ap1 2.8 cm olan
PVC borular kullanilmis ve alinan 6rnekler %75°1ik etanol ile fikse edilmistir.
63um goz acgikligina sahip elek iizerinde kalan materyal Rose-Bengal soliisyonu
(0.2g/1) ile boyandiktan sonra stereo diseksiyon mikroskobu altinda modifiye
Bogorov sayim kamarast kullanilarak incelenmis ve organizmalar toplanmistir.
Deneyin sonucunda, kontamine mikrokozmoslarda harpaktikoid kopepodlara
rastlanmamig, sadece nematodlara ait bireyler bulunmustur. Nematod
abundansinda kontrol grubuna gore diisiis goriilmiis ve sadece Bittium sp. kavki
tozutantibiyotik  iceren  deney  ortaminda  Oncholaimus  dujardinii,
Metachromadora macroutera ve Neochromadora sp.’ye ait bireyler tespit
edilmistir.

Anahtar  Kelimeler: Meiobentos, serbest yasayan denizel nematodlar,
mikrokozmos, kontamine sediman, amoksisilin
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SUBSTRATES
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®Sinop University, Scientific and Technological Research and Application Center,
Sinop, Turkey
bCarthage University, Faculty of Sciences of Bizerte, Laboratory of
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°Sinop University, School Of Health, Department of Occupational Health and
Safety, Sinop, Turkey
YSinop University, Faculty of Fisheries, Department of Hydrobiology, Sinop,
Turkey deryaurkmez@gmail.com

In the present study, an experiment was conducted in the laboratory to examine the
possible impacts of different substrates on natural meiobenthic communities
dominated by nematodes and harpacticoid copepods. Meiobenthic organisms
collected from Sinop Bay were exposed to different treatments under controlled
environment (20°C, dark) in the laboratory. Some of the prepared microcosms
were contaminated with amoxicillin, which is one of the most prescribed wide
spectrum antibiotics in Turkey.

Natural meiobenthic communities were collected on 15 October 2015 from
Karakum beach, Sinop using Van Veen Grab at a depth of 4 m and taken to the
laboratory. Sediments used for control groups were gently homogenized by hand
stirring and then transferred to the microcosms. Microcosm containers were large
PVC pipes with a diameter of 10 cm used for water discharges. Each was filled
with sediment and covered with filtered (20 pm) sea water. Sediments used for
contamination were first sterilized in autoclave (135°C) and defaunated, and then
they were wet sieved. The fine fractions of sediment were replaced by Bittiumsp.
shell powder or Zosterasp.powder prepared by dehydrating, grinding and then
sieving to the finest fraction. Three experiments were additionally treated with
amoxicillin (0.01 ppm dw). A total of six experiments were set and aerated via an
air stone diffuser until the end of the experiment.

Live stocks in the treated microcosms were examined after 45 days and three

replicates of each microcosm were collected from the PVC pipes using hand cores
(inner diameter 2.8 cm) and fixed in 75% ethanol. Material retained on a 63 um
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sieve was stained with Rose-Bengal solution (0.2 g/l) and sorted under a stereo-
dissecting microscope using modified Bogorov chambers. As a result of the
experiment, no harpacticoids were found and only nematodes were recruited in the
contaminated sediments. Abundance of nematodes decreased and just a few
specimens of Oncholaimus dujardinii, Metachromadora macroutera and
Neochromadora sp. were recorded only in the Bittium shell powder+Antibiotic
treated microcosm. No specimens were found in the other treated microcosms.

Keywords:  Meiobenthos, Free-living marine nematodes, Microcosm,
Contaminated sediment, Amoxicillin.
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KARADENIZ ARGO VERILERI

Devrim TEZCAN, Bettina FACH, Baris SALIHOGLU, Hasan OREK,
Yesim AK OREK

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Mersin
dtezcan@gmail.com

Argo, iklim, ekosistem ve osinografik arastirmalar i¢in okyanus ve denizlerde
stirekli yiiksek kalitede sicaklik ve tuzluluk ile akinti Olgiimleri toplamay1
hedefleyen bir programdir. Veriler Argo yliziiciisii ad1 verilen, 6nceden belirlenmis
derinliklerde ki akintilarla siiriiklenen, belli periyodlarda su kolonunun profilini
cikartmay1 saglayan cihazlar tarafindan toplanmaktadir.

Her tiirlii hava kosulunda sorunsuz ¢aligabilen argo yiiziiciiler, hava sartlarinin her
zaman olumlu olmadig1 Karadeniz i¢in ¢ok uygun dl¢iim araglaridir. 1980'lerden
itibaren hizli sanayilesmenin ve endiistrilesmenin ciddi ekosistem degisimlerine
yol agtig1 Karadeniz'de iist sinir1 mevsimsel olarak 150-200 metre arasinda degisen
oksijensiz (anoxic) su kiitlesi bulunmaktadir. Bunun tizerinde yer alan oksijenli
tabakanin genislemesi/daralmasi canlilar agisindan hayati 6nem tagimaktadir. Argo
yiiziiciilerin yil boyu belli periyotlarda su kolonu boyunca 6lgtiikleri ¢oziinmiis
oksijen miktarinin siirekli gozlenmesi Karadeniz'de ekosistem ve balikgilik
agisindan ¢ok dnemlidir.

Tiirkiye denizlerinde ilk Argo vyiiziiciisi 2002 yilinda ODTU-DBE, Marine
Hydrophysical Institute (Sivastopol/Ukrayna) ve Washington Universitesi (ABD)
ortakliginda Karadeniz’e birakilmistir. Bunu takip eden donemde Karadeniz'e
toplam yedi adet argo yiiziicti birakilmustir.

DEKOSIM projesi kapsaminda ise Tiirkiye denizlerinde uzun siireli ve siirekli
akint1 ve fiziksel parametrelerin dl¢lilmesi i¢in, Kalkinma Bakanligi destegiyle
alinan alt1 adet argo cihazindan dort tanesi Karadeniz'e, iki tanesi ise Akdeniz'e
birakilmis, uydu araciligr ile 6l¢iim sonuglart alinmaya baslanmistir. Tiim argo
yiiziiciilerin tizerinde sicaklik, iletkenlik (tuzluluk), basing ve ¢oziinmiis oksijen
6lgen algilayicilar vardir.

flki 2013 yilinda Karadeniz’e birakilan dort adet ARGO yiiziiciiden bugiine kadar
tiim mevsimleri kaplayan yaklasik 526 6l¢iim alinmistir. Bu cihazlardan bir tanesi
aktif olarak 6l¢iim yapmaya devam etmektedir. Bu ¢alismada Karadeniz’deki argo
verilerinin bir degerlendirilmesi sunulacaktir.
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ARGO DATA in BLACK SEA

Devrim TEZCAN, Bettina FACH, Baris SALIHOGLU, Hasan OREK,
Yesim AK OREK

Middle East Technical University, Institute of Marine Sciences, Mersin
dtezcan@gmail.com

Argo is a system for the high quality, continuous observation of temperature,
salinity, and currents in the Earth's oceans for climate, ecosystem and
oceanographic studies. Data is generated from battery-powered autonomous “argo
floats” that drift at the "parking depth” set prior to deployment. The floats also
provide sea column profile data periodically.

Argo floats are extremely useful in the Black Sea where weather and sea
conditions are not always suitable to undertake conventional surveys. The Black
Sea has been vulnerable to the effects of industrialization on its marine ecosystem
since the 1980s. An anoxic layer exists in the Black Sea at a depth of 150-200
meters which varies seasonally and consequently the upper oxygen-rich surface
waters support life in this sea. Continuous monitoring of the oxygen levels and
variation in the boundary between these two layers is critical for assessment of the
Black Sea ecosystem and its fisheries.

The first Argo deployment in the Black Sea occurred in 2002 as a result of the
collaboration between IMS-METU, the Marine Hydrophysical Institute (Ukraine)
and Washington University (USA). Later, another 7 Argo floats were further
deployed.

Within the scope of the DEKOSIM long term monitoring programs, 4 Argo floats
were deployed in the Black Sea whilst 2 Argo floats were deployed in the Eastern
Mediterranean to monitor the variations in the physical parameters of the water
column. Each Argo float is equipped with temperature, conductivity, pressure and
Dissolved Oxygen sensors Generated data are transmitted by satellite.

Data providing a total of 526 seawater column profiles has been collected from 4
Argo floats deployed in the Black Sea since 2013. However, only one of these
Argos is still active today. A review of Argo data for the Black Sea will be
presented in this study.
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TURKIYE KIYI SULARININ FiZIKO-KiIMYASAL
OZELLIKLERI VE MAKROFLORAYA ETKISI

Ergiin TASKIN®, Orkide MINARECI?, Ersin MINARECI®

®Manisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii,
45140, Muradiye, Yunusemre, Manisa, Tiirkiye
ergun.taskin@cbu.edu.tr

Bu c¢alismada, Tiirkiye’nin kiyr sularinin fiziko-kimyasal degiskenleri (pH,
sicaklik, tuzluluk, oksijen, bulaniklik, iletkenlik, fosfat ve amonyum azotu) ve bu
degiskenlerin makrofloraya (makroalg ve angiosperm) etkisi incelenmistir.
Ornekleme ve analiz calismalar1 2014-2016 yillari arasinda yaz-sonbahar
doneminde yilda bir kez olmak iizere {ist-infralittoral bolgenin 0-3 m arasi
derinliginden 56 noktadan (17 Karadeniz, 15 Marmara Denizi, 13 Ege Denizi ve
11 Akdeniz) gerceklestirilmistir.

Fiziko-kimyasal degiskenler, Karadeniz (pH 8.25, sicaklik 26.53°C, tuzluluk %o
16.84, oksijen 5.45 mg/L, bulaniklik 2.77, iletkenlik 26574 uS, fosfat 10.87 pg/L
ve amonyum azotu 0.046 mg/L), Marmara Denizi (pH 8.18, sicaklik 25.56°C,
tuzluluk %o 22.27, oksijen 5.56 mg/L, bulaniklik 1.145, iletkenlik 34977 uS, fosfat
11.14 pg/L ve amonyum azotu 0.112 mg/L), Ege Denizi (pH 8.01, sicaklik
26.87°C, tuzluluk %o 35.69, oksijen 5.40 mg/L, bulaniklik 2.08, iletkenlik 53867
uS, fosfat 9.72 pg/L ve amonyum azotu 0.023 mg/L) ve Akdeniz (pH 7.87,
sicaklik 28.58°C, tuzluluk %o 36.01, oksijen 4.61 mg/L, bulaniklik 0.55, iletkenlik
54259 pS, fosfat 7.90 pg/L ve amonyum azotu 0.024 mg/L) kiyilarina gore ii¢
yillik ortalama degerleri tespit edilmistir. Fosfatin en yiiksek degerlerde bulundugu
ozellikle Sakarya (Karadeniz), Hereke ve Gemlik (Marmara Denizi), Bostanli (Ege
Denizi) ve Mersin (Akdeniz) izleme noktalari makroflora agisindan etkilenmis
ortam tiirlerinden yesil algler Ulva ve Cladophora tiirlerince baskin olup bu
noktalar zayif-kotii ekolojik kalite sinifindadir. Bu ¢alisma, Denizlerde Biitiinlesik
Kirlilik Izleme Projesi (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016)
kapsaminda gerceklestirilmistir.

Anahtar Kelimeler: Denizel makroflora, Fiziko-kimyasal degiskenler, makroalgler,
kiy1 sular1, Tiirkiye
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PHYSICO-CHEMICAL PROPERTIES OF MARINE COASTAL
WATERS IN TURKEY AND EFFECT ON MACROFLORA

Ergiin TASKIN®, Orkide MINARECI?, Ersin MINARECI®

#Manisa Celal Bayar University, Faculty of Arts and Sciences, Department of
Biology, 45140, Muradiye, Yunusemre, Manisa, Tiirkiye
ergun.taskin@cbu.edu.tr

In the present study, physicochemical properties (pH, temperature, salinity,
oxygen, turbidity, conductivity, phosphate, and ammonium nitrogen) of marine
coastal waters in Turkey, and eefect on the macroflora are investigated. Sampling
and analyses were made in the upper-infralittoral zone from different 56 localities
(17 Black Sea, 15 Sea of Marmara, 13 Aegean coasts, and 11 Mediterranean
coasts) of Turkey, in summer-autumn seasons for once a year between 2014 and
2016.

Physicochemical properties were found as average for three years in the coasts of
Black Sea (pH 8.25, temperature 26.53°C, salinity %o 16.84, oxygen 5.45 mg/L,
turbidity 2.77, conductivity 26574 uS, phosphate 10.87 ug/L, and ammonium
nitrogen 0.046 mg/L), the Sea of Marmara (pH 8.18, temperature 25.56°C, salinity
%0 22.27, oxygen 5.56 mg/L, turbidity 1.145, conductivity 34977 uS, phosphate
11.14 nug/L, and ammonium nitrogen 0.112 mg/L), the Aegean coasts (pH 8.01,
temperature 26.87°C, salinity %o 35.69, oxygen 5.40 mg/L, turbidity 2.08,
conductivity 53867 pS, phosphate 9.72 pg/L, and ammonium nitrogen 0.023
mg/L), and the Mediterranean coasts (pH 7.87, temperature 28.58°C, salinity %o
36.01, oxygen 4.61 mg/L, turbidity 0.55, conductivity 54259 uS, phosphate 7.90
pg/L, and ammonium nitrogen 0.024 mg/L). Phosphate was especially found as
high in the monitoring sites Sakarya (Black Sea), Hereke, Gemlik (Sea of
Marmara), Bostanli (Aegean Sea), and Mersin (Mediterranean Sea), and where are
degraded state, green algae Ulva and Cladophora dominant, and poor-bad
ecological quality. This study, a part of the project called “Integrated Pollution
Monitoring in Turkish Seas (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016)”
supported by the Ministry of Environment and Urbanization.

Keywords: coastal waters, macroalgae, marine macroflora, physico-chemical
properties, Turkey
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MARMARA DENIZi’NIN MA-LUSI VE EEI iLE BASKI ETKi
DURUMUNUN DEGERLENDIRILMESI

Ergiin TASKIN®, ibrahim TANP, Colpan POLAT BEKEN®

®Manisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii,
45140, Muradiye, Yunusemre, Manisa, Tiirkiye
ergun.taskin@cbu.edu.tr

LUSI (Land Uses Simplified Index) ve MA-LUSI (Macroalgae-Land Uses
Simplified Index) indeksleri bir su kiitlesini etkileyen baskilarin bir birlegimidir.
MA-LUSI i¢in segilen baskilar makroalg gelisimini dogrudan ve dolayli olarak
etkileyen ana karakterlerdir. MA-LUSI indeksi marikiiltiir, sediment niitrient girisi,
kanalizasyon bosaltimi, diizensiz tatlisu girigi, liman (dogrudan baskilar),
sehirlesme, ticaret ve endiistri, tarim (dolayli baskilar) gibi baskilart icermekte
olup her kategorinin bir puantaji vardir ve buradan hesaplama
gerceklestirilmektedir.

Bu ¢alismada, Marmara Denizi 2016 yil1 izleme ¢aligmasinda 15 istasyondan baski
(MA-LUSI indeks ile) etki analizi ¢alisilmigtir. MA-LUSI degeri en disiik
sirastyla Kapidag (2,25), Marmara Ereglisi (2,25), Sarkdy (3), Armutlu (3), Yalova
(5,62) ve Erdek (5,86) istasyonlarinda bulunmustur. MA-LUSI degeri en yiiksek
ise sirastyla Gemlik (11,25), Kiiglikgekmece (10,94), Hereke (10), Kavakhidere
(10), Bandirma (8,75), Kaytazdere (8), Tuzla (7,5), Susurluk Agz1 (7,5) ve
Tekirdag (7,5) istasyonlarinda tespit edilmistir. Marmara Denizi’'nde baskinin
(MA-LUSI indeks ile) EElgko (Ekolojik Degerlendirme indeksi) ile iliskisi ve
regresyonu test edilmistir ve baski ile etki arasinda negatif korelasyon
bulunmustur. Bu ¢alisma, T.C. Cevre ve Sehircilik Bakanlig1 ve TUBITAK MAM
tarafindan desteklenen “Tiirkiye Denizlerinde Biitiinlesik Izleme (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016) ” projesi tarafindan desteklenmis olup 2016 yilinda
itibaren yapilacak degerledirmelerde kullanilmasi 6nerilecektir.

Anahtar Kelimeler: EEI, MA-LUSI, makroalgler, Marmara Denizi, Tiirkiye.
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#Manisa Celal Bayar University, Faculty of Arts and Sciences, Department of
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The Land Uses Simplified Index (LUSI) and Macroalgae-Land Uses Simplified
Index (MA-LUSI) indices are a combination of the pressures that effect on the
water body. Selected pressures for MA-LUSI are the main characters that directly
and indirectly affected to macroalgae development. The MA-LUSI index includes
pressures such as mariculture, sediment nutrient release, sewage outfall, irregular
freshwater inputs, harbour (direct pressures), urbanization, commerce and
industry, agriculture (indirect pressures), and each category has its own scores.

In the present study, pressures (MA-LUSI index) and impacts analysis of 15
stations was conducted during monitoring study of the Marmara Sea in the year
2016. The lowest values of MA-LUSI are Kapidag (2.25), Marmara Ereglisi
(2.25), Sarkdy (3), Armutlu (3), Yalova (5.62), and Erdek (5.86), and the highest
Gemlik (11,25), Kiigiikgekmece (10,94), Hereke (10), Kavaklidere (10), Bandirma
(8,75), Kaytazdere (8), Tuzla (7,5), Susurluk Agzi (7,5) and Tekirdag (7,5)
stations, respectively. The relationship and regression between pressures data (with
MA-LUSI index) and EElgqr (Ecological Evaluation Index) were tested, and a
negative correlation was found between pressures and impacts in the Sea of
Marmara. This study, a part of the project called “Integrated Pollution Monitoring
in Seas (CSB/CEDIDGM-TUBITAK/MAM; 2014-2016)” supported by the
Ministry of Environment and Urbanization, and TUBITAK MAM.

Keywords: EEI, MA-LUSI, macroalgae, Sea of Marmara, Turkey.
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Filiz Kiigliksezgin
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Inciralti 35340 Izmir
filiz.ksezgin@deu.edu.tr

[zmir Kérfezi (Dogu Ege) Akdeniz kiyilarinda bulunan en biiyiik kérfezlerden biri
olup Biiyiiksehir Belediyesi smirlari icinde bulunmaktadir. izmir sehri énemli bir
enddistri, ticari ve kiiltiir merkezidir. Endiistriyel aktiviteler gida igleme prosesleri,
boya, tekstil, tekstil, kimya alanlarim1 kapsamaktadir. Toplam uzunlugu 64 km’yi
bulan Izmir Kérfezi’nin yiizey alam 500 km? olup su kapasitesi 11.5 milyar m*’ii
bulmaktadir. Genis tarim alanlarinin iginden gecen ve yogun bir endiistriyel
aktiviteye sahip olan Gediz Nehri Dig Korfez’e akan en bilyiik kirletici kaynagidir.
Endiistri kuruluslarimin ¢cogu Izmir Kérfezi’nin i¢ kisminda yer almaktadir.

Bu proje Izmir Biiyiiksehir Belediyesi 1IZSU Genel Miidiirliigii tarafindan 1996
yilindan beri desteklenmektedir. Bu ¢aligmanin amaci; suda kimyasal, fiziksel,
biyolojik degiskenlerin seviyelerini, zamansal degisimini ve dagilimlarini
saptamak, Cigli Atik Su Aritma Tesinin ve Gediz Nehrinin etkilerini izlemektir.
Ornekler saptanan 6rnekleme noktalaridan 1996-2016 yillar1 arasinda R/V K. Piri
Reis arasgtirma gemisinin seferleri sirasinda toplanmigtir. Deniz suyu ornekleri
CTD sistemine bagli General Oceanic Go-Flo Rosette siseleri ile toplanmaktadir.
CTD sisteminin sensorleri yilda bir kez Northwest Regional Calibration Center’de
kalibre edilmektedir.

Fiziksel parametreler, pH, c¢Oziinmiis oksijen, besin elementleri, klorofil-a,
fitoplankton, zooplankton, ihtiyoplankton, fekal, total koliform, fekal streptekok ve
E. Coli deniz suyunda mevsimsel olarak Sl¢ililmektedir. Sedimanda iz metal ve
organik karbon, biyotada iz metaller ve makrobentos ¢aligmalar1 yilda bir kez
gerceklestirilmektedir. 2011 yilindan baglayarak su altindaki canlilar kamera
goriintiileri ile mevsimsel olarak izlenmektedir.

2000’11 yillarin basina kadar kirliligin en yogun bigimde yagandig1 noktalardan biri
olan Izmir Kérfezi, 2000 yilimin basinda atik su aritma tesisinin (Biiyiik Kanal

Projesi) devreye sokulmasi ile iyilesme siirecine girmistir.

Keywords: Kirlilik, osinografi, deniz suyu, sediman, biota, plankton, makrobentos,
[zmir Korfezi

243



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016

OCEANOGRAPHY MONITORING PROJECT IN IZMIR BAY
Filiz KUCUKSEZGIN

Dokuz Eyliil University, Marine Sciences and Technology, Inciralti, zmir
filiz.ksezgin@deu.edu.tr

Izmir Bay (Eastern Aegean Sea) is one of the biggest natural inlets of the
Mediterranean Sea whose shoreline is dominated by Izmir Metropolitan
Municipality. Izmir is an important industrial, commercial and cultural focal point.
Industrial activities cover a large range of industries including food processing,
paint, tanneries, textile, chemicals and petroleum refining. The Bay of Izmir has a
total surface area of over 500 km? a water capacity of 11.5 billion m® and a total
length of 64 km. The Gediz River, which flows to the northern part of the bay, is
the second biggest river in the western part of Turkey and this river is one of the
major sources of anthropogenic input into the outer part of the Bay. Most of the
industries in 1zmir are located in the inner part of the bay.

This study has been supported by Izmir Metropolitan Municipality Directorate
General of 1ZSU since 1996. The aim of this project is to observe levels, temporal
variability and distribution of chemical, physical, biological variables, to monitor
the effects of Cigli Waste Water Treatment Plant and Gediz River. Samples were
collected during cruises of R/V K. Piri Reis during 1996-2016 at sampling
stations. Seawater samples were taken with General Oceanic Go-Flo Rosette
bottles attached to the CTD system and the sensor of CTD system is calibrated by
Northwest Regional Calibration Center (USA) once a year.

Physical parameters, pH, dissolved oxygen, nutrient, chlorophyll-a, phytoplankton,
zooplankton, ihtiyoplankton, fecal coliform, total coliform, fecal streptococci and
E. coli were measured seasonally in seawater. Trace metals, organic carbon and
macrobenthos were examined once a year in sediment and biota samples. Living
resources have been being monitored using underwater camera since 2011.

Izmir Bay is one of the areas where pollution observed most intensely until the
beginning of the 2000s and in the early 2000s, it has started to recover with the
operation of the wastewater treatment plant (Great Canal Project).

Keywords: Pollution, oceanography, seawater, sediment, biota, plankton,
macrobenthos, 1zmir Bay
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UYDU YUZEY KLOROFIL-A DAGILIMININ IZLEME
CALISMALARINDA POTANSIYEL KULLANIMI

Hasan OREK

ODTU Deniz Bilimleri Enstitiisii-Erdemli Mersin
(orek@ims.metu.edu.tr)

Uzaktan Algilama (Uydu) verilerinden tiiretilmis klorofil-a degerleri, son 20 yildir
deniz bilimlerinin hemen her kisminda, izleme ve afet yonetimi gibi alanlarda
yaygin olarak kullanilmaktadir. Uzaktan algilama ile Ol¢ililmiis ham degerlerin
anlamli bir iriine donistiiriilmesi yer Ol¢iimleri ile dogrulanmis algoritmalar
vasitasi ile yapilmaktadir. Kiiresel dlgekte calisan oranti1 algoritmalari, &zellikle
kiyilarda ve optik kompleks bolgelerde saglikli calismamakla birlikte, fitoplankton
biokiitlesinin endeksi olarak kullanilabilmektedir.

Uydu verileri yiiksek kapsama alanlar1 ve goreceli yliksek mekansal ¢oziiniirliikleri
ile birim zamanda yerinde 6l¢iim metotlar1 ile ulagilamayacak miktarda veriyi
sunabilmektedir. Bu yonii ile uydu verileri stirekli bir veri kaynagidir. Bu veriler,
bio-jeo-kimya, fiziksel osinografi, modelleme, balik¢ilik, kiyr yonetimi, iklim
degisikligi ve operasyonel osinografide yaygin olarak kullanilmaktadir.

Bu ¢alismada SeaWIFS ve MODIS AQUA uydu verileri kullanilarak Kuzey Bati
Karadeniz Marmara iligkisi ve Dogu Akdeniz kiy1 agik iliskisi uydu verileri
kullanilarak analiz edilmistir. Karadeniz’in Maramara denizine etkisini analiz
etmek i¢in, Tuna Nehri 6niinden itibaren kita sahanlig1 boyunca, istasyon noktalart
konmus ve bu noktalar Marmara’ya kadar devam ettirilmistir. Bu noktalardan elde
edilen degerler aylik ve yillik olarak analiz edilmistir. Bu analiz sonucunda
Karadeniz’den Marmara giren suyun Marmara’daki alg iiretimi ile dogrudan bir
iligkisi bulunamamuistir. Bu da Marmara’daki alg patlamalarindan Karadeniz’in en
azindan tek basina etkili olmadigt sonucu ¢ikarilmigtir. Bu sonuca gore
Marmara’daki alg patlamalarini, Marmara’ya bosaltilan karasal atiklar oldugu
distindiirmektedir. Akdeniz de yapilan uygulama ise daha ¢ok sinoptik seviyede
tutulmus ve kiyidan agiga tasman sular sadece klorofil-a goriintiileri analiz
edilerek gosterilmistir. Akdeniz incelenirken, hem aylik, hem de haftalik ve iki
haftalik goriintiiler analiz edilmistir. Akdeniz kiyr agik etkilesimi ozellikle
tabakalasmanin oldugu dikey karisimin sinirhi oldugu yaz bahar ve yaz aylarinda
gozlenmistir.

245



I. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 21-23 Aralik 2016
Sonug olarak bu ¢alisma ile hem mekansal hem de zamansal olarak uydu verileri
ile hem bolgesel hem de daha biyiik Olgekte kiyr agik ve denizler arasi

etkilesimlerin izlenebilecegi gosterilmistir.

Anahtar Kelimeler: Uydu, Klorofil-a, Bati Karadeniz, Marmara, Dogu Akdeniz.
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DISTRIBUTION FOR MONITORING

Hasan OREK
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Remote Sensing (Satellite) derived chlorophyll-a values has been commonly
utilising since last 20 years in every subject of oceanography, monitoring and
disaster management. Remotely sensed raw data converted to scientifically
meaningful values by algorithms developed based on in-situ validation data.
Global band ratio algorithms can be used as a phytoplankton biomass index Even
though not perfectly working in the coastal areas and optically complex regions.

The amount of data gathered by satellites is relatively from large area and high
resolution in unit time is not achievable by classical in situ measurement
technique. Therefore satellites are considered as continues data sources. Data
harvested from the satellites are extensively using in biogeochemistry, physical
oceanography, modeling, fisheries, coastal management, climate change, and
operational oceanography.

In this study, interactions between North Western Black Sea and Maramara Sea
and coastal offshore interactions in the East Mediterranean studied based on
SeaWIFS and MODIS AQUA data. Station points starting from the Danube River
along the shelf and continued in the Marmara established to analyze the influence
of the Black Sea on the Marmara. Values obtained from these points are analyzed
monthly and yearly. The results were not showed any clear relationship between
the phytoplankton production in the Marmara and the Black Sea. That shows the
phytoplankton production in Marmara can not solely relate with Black Sea in flow.
Thus discharge land sources can be considered as a factor controlling the algae
blooms. Analzye did for the Mediterranean region is kept in synoptic level and
coastal to offshore transportation only showed by chlorophyll-a picture analyses.
Pictures utilized both monthly weekly and bi-weekly to analyze the Mediterranean.
The results show the transport from coastal waters was observed during the spring,
summer and autumn when the vertical stratification is strong and prevents any
vertical mixing.

Keywords: Satellite, Chlorophyll-a, Western Black Sea, Marmara, Eastern
Mediterranean
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DENIZ KIRLILIGI IZLENMESINDE YENi YAKLASIMLAR:
MOLEKULER UYGULAMALAR

*Hiilya Boke OZKOC, *ibrahim OZKOC

& Ondokuz Mayzs Universitesi, Miih. Fak., Cevre Miih., 55200,Kurupelit /SAMSUN
hozkoc@omu.edu.tr

Su Cerceve Direktifi kapsaminda, diinya ¢apinda denizlerimiz {izerindeki artan
insan etkisine cevaben, deniz ekosistemlerini korumak ya da gelistirmek, ekolojik
biitiinliigli ve deniz saglik durumunu degerlendirmek i¢in yeni biitiinleyici araclar
ve yontemler kullanmilmaktadir. Guniimiizde denizlerin durumu, ekosistemin
bir¢ok bileseninin fiziko-kimyasal parametreler ve kirlilik unsurlar1 (Biyolojik
unsurlar dahil) ile birlikte 6l¢timii de dahil olmak iizere biitiinlestirici bir sekilde
degerlendirilmektedir. Bu yaklasim, deniz sulariin ekosistem temelli yonetimini
saglamay1r amaglamaktadir. Bu yaklasim deniz ekosistemlerinin yapisini,
fonksiyonunu ve siireglerini dogal fiziksel, kimyasal, biyolojik ve iklimsel
faktorlerle birlikte ele almakta ve ilgili alandaki antrapojenik etkileri ve aktiviteleri
bunlarla biitiinlestirmektedir.

Sistemi daha iyi anlamak ve yoOnetimini yapabilmemiz i¢in deniz ortamindaki
kompleks ve degisken dinamik yapida olan mikroorganizma toplulugunun dogru
bir sekilde degerlendirilmesi ¢ok Onemlidir. Geleneksel yontemlerle yapilan
degerlendirmeler, sistem hakkinda sadece kiiltiirii yapilabilen mikroorganizmalarla
sinirlt  kalmaktadir. Son yillarda hem kiltiirii yapilabilen hem de kiltiirii
yapilamayan diger mikroorganizmalar1 da tespit edilebilen molekiiler yontemler
kullanilmaya baglanilmisgtir.

Molekiiler yontemler sayesinde bu ortamlarda daha once tesbit edilememis olan
bir ¢ok mikroorganizmanin varligi gosterilmis ve bunlarin g¢ogunun kiiltiirii
yapilamayan organizmalar oldugu gosterilmistir. Bu c¢alismalar giiniimiize degin
bu ortamlarda yasayan organizmalarin sadece kiigiik bir boliimiinii tesbit
edebildigimizi gostermistir. Dolayisiyla bu ¢aligmalar hem biyolojik ¢esitlilik hem
sistem isleyisi hem de s6z konusu organizmalarin potansiyelleri bakimindan
dnemli bir eksikligi de karsimiza ¢ikarmaktadir. Ozellikle genomik yaklasimlar bu
konuda umut verici ve hizli sonuglar elde etmemizi saglamaktadir.

Anahtar Kelimeler: Deniz Ekosistemi, Molekiiler Yaklasimlar, Genomik.
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NEW APPROACHES IN MONITORING SEA POLLUTION:
MOLECULAR APPLICATIONS

*Hiilya Boke OZKOC, *Ibrahim OZKOC

& University of Ondokuz Mayzs, Faculty of Engineering, Environmental Engi.,
55200,Kurupelit /SAMSUN
hozkoc@omu.edu.tr

Under the Water Framework Directive, new complementary tools and methods are
being used to protect or improve marine ecosystems and assess ecological integrity
and marine health status in response to the increasing human impact on our seas
around the world. Nowadays, the state of the seas is assessed in an integrative way,
including the measurement of many components of the ecosystem together with
physico-chemical parameters and pollutants (including biological elements). This
approach aims to provide ecosystem-based management of marine waters. This
approach takes into account the structure, function and processes of marine
ecosystems bringing together natural physical, chemical, biological, geographical
and climatic factors, and integrating them with anthropogenic impacts and
activities in the area concerned.

It is very important to assess the complex and variable dynamic structure of the
microorganism community in the marine environment correctly so that we can
better understand and manage the system. The assessments done by traditional
methods about the system are limited to microorganisms that can only be cultured.
In recent years, molecular methods have been started to be able to detect
microorganisms that can be cultured and uncultured.

Thanks to molecular methods, it has been demonstrated the presence of many
microorganisms that have not previously been identified in these environments,
and many of them have been shown to be organisms that can not be cultured.
These studies have shown that only a small part of living organisms can be
identified in these environments up to now. Therefore, these studies are also
confronted with a significant deficiency in terms of both biodiversity and system
functioning as well as the potential of the organisms in question. In particular,
genomic approaches provide us with promising and rapid results.

Key Words: Marine ecosystem, Molecular approaches, genomics
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KARADENIZ KIYILARI BOYUNCA DISI Calanus euxinus’larda
YAG KESESIi BOYUTUNUN SONBAHAR DONEMINDE DEGISIMI

flknur YILDIZ?, A. Muzaffer FEYZIOGLU®, Koray OZSEKER®

8K TU Deniz Bilimleri ve T. eknolojisi Enstitiisii,61080, Trabzon, Tiirkiye
®KTU Deniz Bilimleri F. akiiltesi, 61530, Camburnu, Trabzon, Tiirkiye
ilknurk@ktu.edu.tr

Calanus euxinus, Karadeniz zooplankton faunasinda en 6nemli ve boyut olarak en
biiyiik tiirdiir. Bu tiir Karadeniz pelajik ekosisteminde baliklarin beslenmesinde
anahtar rol oynar. Y1l boyunca 6-8 generasyon olusturdugu icin tiim yil boyunca
sistemde goriilir ve yiliksek bolluga sahip olur. Fazla miktarda yag depolama
kapasitelerinden dolayi ticari 6neme sahip Hamsi (Engraulis encrasicolus), istavrit
(Trachurus trachurus) gibi birgok balik tiiriiniin en 6nemli besinini olusturur.
Mikroalglerle beslenen Calanus diisiik enerjili karbonhidrat ve proteinleri yiiksek
enerjili Wax esterlerine ¢evirir. Yag kesesi boyutu enerji igeriginin yiiksek
olmasinda Onemlidir. Bu ¢aligmanin amaci, Dogu ve Bati Karadeniz kiyilari
boyunca disi Calanus euxinus bireylerindeki yag kesesi boyutunun durumu
belirlemektir. Bu amagla Karadeniz’in Tirkiye kiyilar1 boyunca Kasim 2005
tarihinde toplam 7 istasyondan alinan disi Calanus euxinus 6rnekleri incelenmistir.
Zooplankton ornekleri 75 pm g6z acikligina sahip plankton kepcesi ile vertikal
olarak toplanmistir. Organizmalar Nikon SMZ 745 Binokiiler mikroskop iizerine
takili DS-Vil kamera ile goriintiilenmis ve olgiilmiistiir.

Bu aragtirmanin sonuglarina gore, Karadeniz’in Tiirkiye kiyilarinda disi Calanus
euxinus bireyleri igin ortalama tam boyun (TL) en yiiksek degeri Gorele (BL 13)
ve Trabzon (BL 14) istasyonlarinda 3,48 + 0,11 mm olarak 6l¢iilmiistir. Yag
kesesi hacmi (Vs)’nin en yiiksek degeri ise Giresun (BL 12) istasyonunda 0,14 +
0,08 mm® olarak bulunmustur. Tam boyun ve yag kesesi hacminin en diisiik
degerleri ise Ayancik (BL 5) istasyonunda sirasiyla 3,36 £ 0,23 mm ve 0,07 = 0,02
mm?® tespit edilmistir. Bu calismada Dogu Karadeniz’deki istasyonlarda yag
kesesinin oranlart Bati Karadeniz Bolgesindeki istasyonlara gore daha yiiksek
bulunmustur.

Anahtar Kelimeler: Karadeniz, Yag kesesi, Calanus euxinus, Zooplankton, disi
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OIL SAC SIZE VARIABILITY IN FEMALE Calanus euxinus
DURING THE AUNTUMN PERIOD ALONG THE BLACK SEA
TURKISH COAST
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Calanus euxinus is the most important species and the largest zooplankton species
in Black Sea zooplankton fauna. This species plays a key role in feeding of the fish
in Black Sea pelagic ecosystem. C. euxinus undergoes 6-8 generations per year
and can be found all year round in the Black Sea. Because of large amounts fat
storage capacities is the most important food of many commercial importance fish
species such as anchovy (Engraulis encrasicolus), and horse mackerel (Trachurus
trachurus). Calanus convert low-energy carbohydrates and proteins in the
microalgae to higher energy wax ester. Qil sac size is an important in the high
energy content. The aim of the study is the determination of oil sac variability in
female Calanus euxinus along the East and West coasts of the Black Sea. For this
purpose, samples included female Calanus euxinus were collected from a total of 7
stations in November 2005 along the coast of Turkey and examined. Zooplankton
samples were collected by using plankton net with 75 pm mesh size vertically.
Organisms were imaged under Nikon SMZ 745 binocular microscope with Nikon
DS-Vil the camera and measured.

According to study, the highest average total length (TL, mm) for female Calanus
euxinus was measured in Gorele station (BL 13) and Trabzon station (BL 14) 3,48
+ 0,11 mm along the Turkish Black Sea Coast. The highest oil sac volume (Vs,
mm?) was found in Giresun (BL 12) 0,14 + 0,08 mm?®. A contrary, the lowest TL
and Vs were determined 3,36 + 0,23 mm and 0,07 = 0,02 mm®, respectively in
Ayancik (BL5) station. Our study showed that oil sac volume was higher in the
eastern Black Sea than the western Black Sea. According to the results, female
Calanus euxinus fed better in autumn along the Eastern Black Sea area.

Keywords: Karadeniz, Yag kesesi, Calanus euxinus, Zooplankton, female
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2015-2016 YILINDA KUZEYDOGU AKDENIiZ’DE MERSIN
PLAJLARINDAKI ATIKLARIN KALITATIF VE KANTITATIF
ANALIZI

Olga¢ GUVEN?, Kerem GOKDAG?, Mehmet OZALP?, Ahmet Erkan KIDEYS?

20ODTU Deniz Bilimleri Enstitiisii, Limonlu, Erdemli, Mersin, Tiirkiye
olgac@ims.metu.edu.tr

Denizel ortama veya sahil bdlgelerine atilan, birakilan veya terkedilen her tiirli
dayanikli, belirli bir iiretim siirecinden ge¢mis olan kati maddeler denizel atik
olarak isimlendirilmektedir (Galgani et al., 2010). Son yillarda yiiriitiilen kapsamli
bilimsel ¢aligmalar ile, karasal kokenli kaynaklarin, gemilerin ve denizde
yiiriitiilen faaliyetlerin denizel atiklarin kaynagini olusturdugu ortaya konulmustur.
Plastik materyaller denizel atiklarin ana bileseni olarak One ¢ikmaktadir. Atik
olarak plastik atiklar her yerde bulunmakta ve sahil bolgelerinde, deniz yiizeyi ve
zemininde bulunan atiklarin %95’ine ulasan oranlarda karsimiza g¢ikmaktadir
(Galgani et al., 2015). Denizel Stratejik Cerceve Direktifi (DSCD) dogrultusunda
Avrupa denizlerinde Iyi Cevresel Duruma (ICD) ulasiimas: ve bu durumun devam
ettirilebilmesi i¢in, durumun degerlendirilebilmesi amaci ile denizel ortamin
diizenli olarak izlenmesine olanak verecek izleme programlari olusturulmasi
gereklidir. Bu kapsamda DSCD kapsaminda denizel atiklara yonelik olarak
kurulmus olan teknik alt grup tarafindan olusturulacak izleme programlarinin
esgidiimlii, uyumlu, tutarli, istikrarli ve kiyaslanabilir nitelikte olmasi1 gerektigi
belirtilmistir (Hanke et al., 2013).

Gergeklestirilen ¢aligmanin amagclar;; 1) Mersin ili sahil bolgelerinde denizel
atiklar nedeni ile ortaya c¢ikan baskinin izlenmesine yonelik, DSCD beklentileri
dogrultusunda kurgulanmig, diger izleme programlari ile uyumlu ve
karsilagtirilabilir nitelikte veri elde edilebilecek nitelikte bir izleme programi
yiiriitmek, 2) Bolgede gergeklestirilen ve sahil kesiminde biriken atiklarin miktari
ve karakterinin tespitine yonelik gergeklestirilen ilk ¢aligma olmasi 6zelligi ile,
gelecekte kurgulanacak benzer caligmalarda referans olarak kullanilabilecek
nitelikte veri elde edilmesi.

Kuzeydogu Akdeniz’de sahil kesiminde biriken atiklarin analizi i¢in segilen dokuz
plajda yaz (turizm sezonu oncesi -28 Nisan 2016 ve sonrasi -31 Agustos 2016) ve
kis doneminde (9 Kasim 2015) toplamda 3 drnekleme gerceklestirilmistir. Mersin
ili merkez ve dogusundaki sanayi etkisinde olan ii¢ plajda (Marina, Mezitli ve
Karaduvar) sayisal ve atik agirligi anlaminda en yiiksek degerler tespit edilmistir.
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Yiiriitiilen ¢calismalar siiresince, en yiiksek atik miktart 1730 adet ve 22,3 kg agirlik
ile Karaduvar plajinda gézlemlenmistir. Orneklemeler kapsaminda tespit edilen
degisik atiklar Plastik, Tekstil, Cam-Seramik, Metal, Kagit-Karton, Kauguk ve
Ahsap vs olarak ayristirilmistir. Buna gore her 6rnekleme donemi ve her istasyon
icin plastik atiklarin tiim atiklarin agirlhiginin %78,8 — 98,1’ini olusturdugu
goriilmiistiir. Plastiklerin icinde de icecek sisesi ve kapaklar1 genelde ilk siradadir.
Fonksiyonel gruplara goére atik miktar1 yogunluklar1 incelendiginde; sigara ve
sigara kullanimina, gilinlik kullanima, genel paketleme malzemelerine ve
balikcilik faaliyetlerine ait atiklarin, diger gruplara sayica daha fazla bulundugu
goriilmiistiir. Yalnizca 10 m‘lik sahil ¢izgisi icerisinde toplanmig olmasina karsin
sigara ve sigara kullanimina ait atiklar sayica yiiksek miktarlarda tespit edilmistir.
Elde edilen sonuglar Mersin plajlarinda zamana ve cografik bolgeye gore hangi tip
atiklarin hangi tedbirlerle engellenebilecegine dair yonetimsel fikirler sunmaktadir.

Anahtar Kelimeler: Denizel Atik, DSCD, GES, Kuzeydogu Akdeniz, Mersin Ili
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QUALITATIVE AND QUANTITATIVE ANALYSES OF LITTER
ON MERSIN BEACHES OF THE NORTHEASTERN
MEDITERRANEAN IN 2015-2016
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Any persistent, manufactured or processed solid material discarded, disposed of or
abandoned in the marine and coastal environment is defined as marine litter
(Galgani et al., 2010). From the extensive scientific studies carried out in recent
decades, it has been revealed that the main origins of marine litter are land-based
sources, ships and other installations at sea.Plasticsconstitute the main component
of marine litter. As litter,these Plastic litter is ubiquitous and prolific sometimes
comprising as much as 95% of waste accumulated on shorelines, the sea surface
and the seafloor (Galgani et al., 2015). To achieve andthereafter maintain Good
Environmental Status (GES) in European Seas in accordance with The Marine
Strategy Framework Directive (MSFD), it is essential to establish monitoring
programmes for assessment, enabling the state of marine waters to be evaluated on
a regular basis.Within this context, it has been recommended by the MSFD
Technical Subgroup on Marine Litter that the monitoring programmes have to be
"coordinated”, "compatible", "coherent", “consistent" and "comparable” (Hanke et
al., 2013).

The aims of the present study are; 1) to establish a monitoring program in
accordance with the MSFD guidelines that will provide compatible and
comparable data regarding the marine litter pressure on the shorelines of Mersin
province2) As the first survey to assess the quantity and characteristics of litter
accumulated in the area, the present study will act as an important reference work
for future efforts.

Nine selected beaches located along the Mersin province coastline (North-eastern
Mediterranean) were sampled three times for litter accumulation analyses
inWinter(9 November 2015), (Spring prior to the onset of the touristic season on
28 April 2016 and Summer at the end of the touristic season on 31 August).Three
of the beaches (Marina, Mezitli and Karaduvar) located in the city of Mersin and
in the east of Mersin province which are exposed to industrial influencesdisplayed
the highest numbers of items and weight values. Highest litter accumulation with
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1730 items and 22.3 kg was observed atKaraduvar beach. Various litter materials
sampled were classified according to type namely: plastics, textile, glass-ceramic,
paper-cardboard, rubber and wood etc. At each sampling stationand for every
season, plasticsaccounted for 78.8-98.1% of total litter in terms of weight.
Amongst plastics, PET bottles and their lids were the dominant items. When litter
was analysed according to functional groups, smoking, daily usage, general
packaging and fishing  were found to be the main activities producing litter
compared to others. Despite collection from only a 10m length of beach area,
cigarette stubs and smoking related litter were estimated in rather high quantities.
Results obtained here present groundwork for spatial and temporal management
planningof beaches in Mersin province.

Keywords: Marine Litter, MSFD, GES, North-eastern Mediterranean, Mersin
province
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GUNEYDOGU KARADENIZ (TRABZON) KIYISAL BOLGE
SEDIMENTLERINDEKI AGIR METAL
KONSANTRASYONLARININ KiRLILIK INDEKSLERINE
GORE DEGERLENDIRILMESI
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Bu calismada, Giineydogu Karadeniz (Trabzon) kiy1 bdlgesi sedimentlerinde agir
metal konsantrasyonlarinin ekolojik kirlilik seviyeleri literatiirde kabul gormiis
kirlilik indekslerine gore zamansal ve bolgesel olarak irdelenmislerdir. Bu
kapsamda; o6rneklemeler, kirlilik kaynagina gore farklilik gosteren Degirmendere,
Yanbolu ve Solakli derelerinin mansap boéliimleri olmak tizere {li¢ farkli bolgede ve
her bir bblge icin sekiz ayr istasyonda gerceklestirilmistir. Ornekleme ¢alismalart;
07.04.2012 tarihinde baslamis ve 29.01.2013 tarihinde tamamlanmistir. Bu siire
igerisinde sirastyla ilkbahar, yaz, sonbahar ve kis donemleri olmak iizere
mevsimsel ornekleme yapilmistir. Element analizleri i¢in 6n hazirlik agamalart
KTU Siirmene Deniz Bilimleri Fakiiltesi’ne ait kimya ve osinografi
laboratuvarlarinda, element analizleri ise ACME Analytical Laboraties Ltd.
(Kanada) analitik kimya laboratuarinda ICP-MS cihazt  kullanilarak
gerceklestirilmigtir. Bakir (Cu), Kursun (Pb), Cinko (Zn), Nikel (Ni) ve Kobalt
(Co) irdelenecek agir metaller olarak belirlenmiglerdir.

Yapilan caligmada, metal konsantrasyonlarmin ekolojik kirlilik seviyelerini
belirlemek amaciyla Sediment Zenginlesme Faktorii (SEF), Kirlilik Yiik Indeksi
(PLI) ve Jeoaciimiilasyon Indeksi (IGEO) yontemleri kullamlmistir. Bu
yontemlere gore, irdelenen metal konsantrasyonlarinin Ni elementi haricinde esik
degerlerinin iistiinde oldugu tespit edilmistir. Sonuglar zamansal ve bolgesel olarak
irdelendiginde ise en yiiksek degerlerin genelde Sonbahar>Kis>ilkbahar>Yaz
mevsimleri ve Solakli>Degirmendere>Yanbolu bdélgeleri seklinde siralandigt
goriilmektedir.

Anahtar Kelimeler: Karadeniz, Sediment, Agir metal, Kirlilik indeksleri
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EVALATION OF HEAVY METAL CONCENTRATIONS
ACCORDING TO POLLUTION INDEX IN COASTAL
SEDIMENT OF SOUTH EASTERN BLACK SEA (TRABZON)
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8KTU Institute of Marine Sciences and Technology?, Turkey
PKTU Faculty of Marine Sciences, Turkey
koray ozseker@mynet.com

In this study, ecological pollution levels of heavy metal concentrations were
examined as temporally and spatial, according to accepted pollution index in
literature in south eastern Black Sea (Trabzon) coastal sediment. In this content,
sampling was carried out three different regions, discharge area of Degirmendere,
Yanbolu and Solakli streams, which are different including sources of pollution,
and eight separate stations for each region. Sampling started on 07.04.2012 and
ended on 29.01.2013. Seasonal sampling was conducted during that period
covering the spring, summer, autumn and winter seasons. Preliminary stages for
elemental analysis were performed in chemical and oceanography laboratories in
University of Karadeniz Technical, faculty of marine science. But, the element
analysis was carried out using ICP-MS instruments in analytical chemistry
laboratories, ACME Analytical Laboratories Ltd. (Canada).Copper (Cu), Lead
(Pb), Zinc (Zn), Nickel (Ni) and Cobalt (Co) have been identified as heavy metals
examined.

In this study, methods of Sediment Enrichment Factor (SEF), Pollution Load Index
(PLI), Geoaccumulation Index (IGEO) were used in order to determine ecological
pollution levels of metal concentrations. According to this methods, metal
concentrations were found above threshold value expect for element of Ni. When
the results have examined as temporally and regionally, it has seen that the highest
values are generally ranked as Autumn>Winter>Spring>Summer seasons and
Solakli>Degirmendere>Y anbolu regions.

Keywords: Black Sea, Sediment, Heavy Metal, Pollution Index
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DNA ANALIZI ILE KUZEY KIBRIS KIYI SULARINDAKI
MIKROBIYAL YOGUNLUK VE CESITLILIGIN INCELENMESI
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Dogu Akdeniz'in merkezinde yer alan Kuzey Kibris kiy1 sularinda mikrobiyal
yogunluk ve cesitliligi anlamak adina diger Akdeniz kiy1 sularina oranla daha az
caligma yiritilmistir. Uzak ve erigilmesi zor c¢evrelerdeki gizli tiirleri ve zor
kiiltire edilen organizmalar1 incelemek icin metagenomik yaklasimlarin
kullanilmasi, tlirlerin yogunlugu ve cesitliligi hakkinda daha kesin bir
degerlendirme yapilabilmesine izin vermektedir.

2014 ve 2015 yillarmin yaz giin déniimlerinde Okyanus Ornekleme Giinii (OSD)
Mikro B3 Projesi kapsaminda ilk Ornekleme gerceklestirilmistir. 2015 yili
sonundan baglayarak Kuzey Kibris kiy1 sularindaki 6rneklemeler Bilimsel ve
Teknolojik Arastirma Projeleri Destek Programi - Tibitak 1001 kapsaminda aylik
bazda devam etmektedir.

Ornekleme istasyonlar1 Girne kenti kiyisindan 0.5 km (K1 istasyonu) ve 1.0 km
(K3 istasyonu) uzaklikta yer almaktadir. Ornekler K1 istasyonunda 15 m ve K3
istasyonunda 60-65 m su derinliklerinden toplanmistir. Su 6rneklerinin filtrasyonu
Sterivex Millipore 0.22 um Stericup DNA filtresine bagl bir vakum pompasi
kullanilarak gerceklestirilmistir. Su Orneklerinin filtre edildigi filtrelerden
Powerwater Sterivex DNA izolasyon Kiti kullamlarak DNA izole edilmistir. izole
edilen niikleotidler 16S rRNA V4 - V5 PZR yontemi ile amplifiye edilecek ve
EMP protokollerine goére dizi analizi yapilacaktir.

Bu calismada elde edilen ilk sonuglara gore K1 istasyonundan toplanan Ssu
orneklerinin ortalama DNA verimi 991 ng ve K3 istasyonundan toplanan su
orneklerinin ortalama DNA verimi 682 ng’dir. Her iki istasyon i¢in de maksimum
DNA verimi 2016 yilinin Haziran ayinda, minimum DNA verimi ise 2016 yilinin
Ocak ayinda elde edilmistir. K1 istasyonunda elde edilen maksimum DNA verimi
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1663 ng ve minimum DNA verimi 253 ng olarak belirlenirken, K3 istasyonunda
elde edilen maksimum DNA verimi 1430 ng ve minimum DNA verimi 230 ng
olarak belirlenmistir. Elde edilen ilk sonuglar derinlik arttikca mikrobiyal
yogunluk seviyesinin diisebilecegini ve mikrobiyal yogunluk ve sicaklik arasinda
pozitif korelasyon bulunabilecegini gostermektedir. Gelecek oOrneklemeler ve
DNA dizi analizi sonuglar1 Kuzey Kibris oligotrofik kiy1 sularindaki mikrobiyal
yogunluk ve cesitlilik hakkinda daha kapsamli bir goriinti elde etmemizi
saglayacaktir.

Anahtar Kelimeler: Metagenomik, Kuzey Kibris, Mikrobiyal, Cesitlilik, DNA
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Situated in the centre of the eastern Mediterranean, the coastal waters of Northern
Cyprus have remained relatively understudied in regards to the microbial
abundance and diversity when compared to the other Mediterranean coastal
waters. By using metagenomic approaches to study cryptic or difficult to culture
organisms in remote or hard to access environments, researchers can provide a
more accurate estimation of species abundance and diversity.

During the summer solstices of 2014 and 2015, initial sampling was performed
under the Ocean Sampling Day (OSD) Micro B3 project. Since late 2015,
samplins at coastal waters of Northern Cyprus has continued on a monthly basis
under the Tubitak 1001 - Scientific and Technological Research Projects Support
Program.

Sampling stations were 0.5 km (K1 station) and 1.0 km (K3 station) offshore from
the town of Kyrenia. Samples were collected from 15 m depth at K1 station and
from 60-65 m depth at K3 station. Water samples were filtered using a vacuum
pump attached to a Sterivex Millipore 0.22 um Stericup DNA filter. After
filtration, DNA was isolated from the filters that were used for filtering samples by
using Powerwater Sterivex DNA Isolation Kit. Isolated nucleotides will
undergo PCR amplification of 16S rRNA V4-V5, and EMP will perform DNA
sequencing according to EMP protocols.

According to the preliminary results obtained in this study, mean nucleotide yields
determined for water samples collected at K1 and K3 stations were 991 ng and 682
ng, respectively. Maximum and minimum nucleotide yields from water samples
collected at both K1 and K3 stations were obtained in June 2016 and January
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2016, respectively. The maximum nucleotide yield obtained at K1 was 1663 ng
whilst maximum yield obtained at K3 was 1430 ng. Minimum yields obtained at
K1 and K3 were 253 ng and 230 ng, respectively. Preliminary results obtained
may suggest that the level of microbial abundance decreases as the depth increases
and there is a positive correlation between microbial abundance and temperature.
Future samplings and sequencing will allow us to obtain a more complete picture
of the microbial abundance and diversity of the coastal waters of Northern Cyprus.

Keywords: Metagenomics, Northern Cyprus, Microbial, Diversity, DNA
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TURKIYE DENIZEL DIYATOME FLORASI ICIN YENI
KAYITLAR

Aydin KALELI?, Ciineyt Nadir SOLAK?, Borga ERGONUL"

aDumlup.mar Universitesi, Diyatome Laboratuari
®Ankara Universitesi Fen Fakiiltesi Biyoloji Boliimii
aydinkaleli84@gmail.com

Tirkiye, farkli ekolojik 6zelliklere sahip dort denizle (Karadeniz, Marmara Denizi,
Ege Denizi ve Akdeniz) cevrilidir. Ulkemizde denizel bentik diyatomeler iizerine
yapilan c¢aligmalar heniiz gelisim asamasindadir. Bu c¢alismanin amaci,
tilkemizdeki farkli denizlerin bentik diyatome kompozisyonunun arastiriimasi ve
bu denizlerin diyatome tiirleri agisindan benzerlik durumlarinin tespitidir. Bu
baglamda, denizel bentik diyatomeler 2012 yilindan itibaren Sinop-Akliman ve
Kirklareli-Kiyikdy (Karadeniz), Canakkale-Gelibolu (Marmara Denizi), Mugla-
Iztuzu (Ege Denizi) ile Hatay-Samandagi (Akdeniz)’'ndan rutin bir sekilde
orneklenmistir.  Toplanan  ornekler, Dumlupmnar Universitesi Diyatome
Laboratuari’nda standart metotlara uygun olarak friistiilleri hazirlanmis ve
OLYMPUS BX51 marka 151k mikroskobunda incelenmistir. Yapilan ¢aligmalar
sonucunda, iilkemizdeki denizlerin diyatome c¢esitliliginin farkli oldugu tespit
edilmigtir.

Yine, Bacillaria socialis (Gregory) Ralfs, Berkeleya micans (Lyngbye) Grunow,
Berkeleya obtusa (Greville) Grunow, Chamaepinnularia clamans (Hustedt)
Witkowski, Lange-Bertalot & Metzeltin, Cocconeis costata Gregory, Fallacia
clepsidroides ~ Witkowski,  Fallacia  florinae ~ (M.Mgller)  Witkowski,
Gomphonemopsis obscurum (Krasske) Lange-Bertalot, Mastogloia pusilla var.
subcapitata Hustedt, Mastogloia urveae Witkowski, Navicula germanopolonica
Witkowski &  Lange-Bertalot, Navicula parapontica  A.Witkowski,
M.Kulikovskiy, E.Nevrova & Lange-Bertalot, Navicula pavillardii Hustedt,
Navicula subagnita Proshkina-Lavrenko, Neosynedra provincialis (Grunow)
D.M.Williams & Round, Opephora guenter-grassii (Witkowski & Lange-Bertalot)
Sabbe & Vyverman, Parlibellus berkeleyi (Kiitzing) E.J.Cox ve Planothidium
depertidum (Giffen) Witkowski, Lange-Bertalot & Metzeltin taksonlar1 Karadeniz
Bolgesi’nden, Anaulus minutus Grunow, Brachysira estonarum Witkowski,
Lange-Bertalot, Metzeltin, Catenula adhaerens (Mereschkowsky)
Mereschkowsky,  Diplomenora  cocconeiformis  (A.Schmidt) K.L.Blazé,
Eunotogramma  marinum (W.Smith)  H.Peragallo &  M.Peragallo,
Plagiogrammopsis crawfordii Witkowski, Mastogloia crucicula (Grunow) Cleve,
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Meloneis mimallis Louvrou, Danielidis & Econ.-Amilli, Neohuttonia reichardtii
(Grunow) Hustedt taksonlar1 ise Ege Denizi’nden “Tiirkiye Denizel Diyatome
Floras1” igin “yeni kayit” niteligindedir.

Anahtar Kelimeler: Bentik, denizel diyatomeler, Tiirkiye, yeni kayit.
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NEW RECORDS FOR TURKISH MARINE DIATOM FLORA

Aydin KALELI?, Ciineyt Nadir SOLAK? Borga ERGONUL"

&University of Dumlupwmnar, Diatom Laboratory
®University of Ankara, Science Faculty, Department of Biology
aydinkaleli84@gmail.com

There are four different types of seas in Turkey (Blacksea, Marmara Sea, Aegean
Sea & Mediterranean Sea). In Turkey, marine benthic diatom studies are still in
progress. The aim of the study is to investigate the composition of the marine
benthic diatoms in different seas in Turkey and to determine the similarities of
these seas in terms of diatom taxa. In this context, marine benthic diatoms from
different seas in Turkey (Sinop-Akliman and Kirklareli-Kiyikdy (Blacksea),
Canakkale-Gelibolu (Marmara Sea), Mugla-iztuzu (Aegean Sea) and Hatay-
Samanda@i (Mediterranean Sea) have been collected since 2012. The frustules
were prepared in Dumlupmar University Diatom Laboratory following to the
standart methods. Then, the samples were investigated by using OLYMPUS BX51
Light Microscope.

As a result, Bacillaria socialis (Gregory) Ralfs, Berkeleya micans (Lyngbye)
Grunow, Berkeleya obtusa  (Greville)  Grunow, Chamaepinnularia
clamans (Hustedt) Witkowski, Lange-Bertalot & Metzeltin, Cocconeis costata
Gregory, Fallacia clepsidroides Witkowski, Fallacia florinae (M.Mgller)
Witkowski, Gomphonemopsis obscurum (Krasske) Lange-Bertalot, Mastogloia
pusilla var. subcapitata Hustedt, Mastogloia urveae Witkowski, Navicula
germanopolonica Witkowski & Lange-Bertalot, Navicula parapontica
A.Witkowski, M.Kulikovskiy, E.Nevrova & Lange-Bertalot, Navicula pavillardii
Hustedt, Navicula subagnita Proshkina-Lavrenko, Neosynedra provincialis
(Grunow) D.M.Williams & Round, Opephora guenter-grassii (Witkowski &
Lange-Bertalot) Sabbe & Vyverman, Parlibellus berkeleyi (Kiitzing) E.J.Cox ve
Planothidium depertidum (Giffen) Witkowski, Lange-Bertalot & Metzeltin from
Black Sea and Anaulus minutus Grunow, Brachysira estonarum Witkowski,
Lange-Bertalot, Metzeltin, Catenula adhaerens (Mereschkowsky)
Mereschkowsky,  Diplomenora  cocconeiformis  (A.Schmidt) K.L.Blazé,
Eunotogramma  marinum (W.Smith)  H.Peragallo &  M.Peragallo,
Plagiogrammopsis crawfordii Witkowski, Mastogloia crucicula (Grunow) Cleve,
Meloneis mimallis Louvrou, Danielidis & Econ.-Amilli, Neohuttonia reichardtii
(Grunow) Hustedt from Aegean Sea were “new records” for “Turkish Marine
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Diatom Flora”. Also, we found that the diatom assemblages shows differences in
these locations.

Keywords: Benthic, marine diatoms, new record, Turkey.
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TURKIYE’DE SU CERCEVE DIREKTIFINE GORE KIYI
SULARINDA YAPILAN IZLEME CALISMALARI

M. Erkan AYDAR? H. Duman KUMRU?, O. YILDIRIM? O. IRITAS® N. ANUL?,
Yakup KARAASLAN?

2 Orman ve Su Isleri Bakanhigi, Su Yonetimi Genel Miidiirliigii, Ankara
merkan@ormansu.gov.tr

Avrupa Birliginin (AB) su kalitesi ile ilgili temel direktifi olan Su Cerceve
Direktifine (SCD) gore Avrupa’nin tiim yiizeysel su kiitlelerinde “iyi durum”a
ulagilmasi hedeflenmektedir. Bu hedefe ulasilabilmesi i¢in iiye iilkelerin su kalitesi
izleme sistemlerini kurmalari, bu sistemlerle su kiitlelerinin ekolojik ve kimyasal
durumlarint  belirlemeleri ve diizenli araliklarla Birlige rapor etmeleri
gerekmektedir.

Orman ve Su Isleri Bakanligi, Su Yonetimi Genel Miidiirliigi AB uyum
calismalar1 kapsaminda Su Cergeve Direktifi ve alt direktiflerini uyumlastirma ve
uygulama faaliyetlerinin yiiriitilmesinden sorumludur. Su Cerceve Direktifi
kapsaminda izleme aginin kurulmasi ve izlemenin yapilmasi veya yaptirilmasi da
Su Yonetimi Genel Miidiirliigiiniin sorumlulugundadir. Su Cerceve Direktifine
uyumlu izleme ¢aligmalar1 kapsaminda; tiim su kiitlelerinde nihai durum bentik
makroomurgasiz, makrofit, makroalg, angiosperm, fitoplankton ve balik faunasi
gibi biyolojik kalite bilesenleri kullanilarak ve su kiitlelerinin fiziksel, kimyasal ve
hidromorfolojik 6zellikleri de biyolojik kalite bilesenlerini destekleyici elementler
olarak kullanilarak belirlenmektedir. Su Yonetimi Genel Miidiirliigii tarafindan
yiriitiilen izleme c¢aligmalari sonucunda iilkemizdeki farkli kategorilerdeki su
kiitlelerinin ekolojik ve kimyasal durumlari belirlenmekte ve nihai su durumlar
ortaya konulmaktadir.

Su Cerceve Direktifi'ne gore kiyi ¢izgisinden itibaren deniz tarafina dogru bir
deniz mili mesafeye kadar uzanan sular kiy1 sulart olarak adlandirilir ve Direktife
gore kiyr sularinda biyolojik kalite unsurlarindan fitoplankton,makroalgler,
angiospermler ve bentik omurgasizlar izlenmektedir. Nihai su durumunun
belirlenmesinde biyolojik kalite unsurlarina ek olarak, fiziko-kimyasal, kimyasal
ve hidromorfolojik izleme sonuglari da dikkate alinmaktadir.

Su Yonetimi Genel Midiirliigli tarafindan Su Cerceve Direktifi uyarinca kiy

sularinda vyiiriitilen izleme ¢alismalar1 kapsaminda Havza izleme ve Referans
Noktalarin Belirlenmesi projesi kapsaminda Ege Denizi’nde 6kiy1 suyu,
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Karadeniz’de 3 kiy1 suyu, Marmara Denizi’'nde 5 kiy1 suyunda 2012-2013 yillar
arasinda; Akdeniz’de 4 kiyt suyu, Ege Denizi’nde 4 kiy1 suyu, Marmara
Denizi’'nde 8 kiy1 suyu, Karadeniz’de 1 kiy1 suyu noktasindaise 2013-2014 yillar
arasinda 1 y1l boyunca 4 dénem izleme g¢alismasigergeklestirilmistir. Ayrica, Su
Kalitesi izleme Konusunda Kapasite Gelistirme AB Teknik Yardim Projesi
kapsaminda Ege Denizi’nde belirlenen 4 kiyt suyu noktast 2013-2014 yillar
arasinda 1 yil siireyle ve mevsimsel olmak {iizere izlenmistir. Bu c¢aligmalar
neticesinde elde edilen biyolojik, fiziko-kimyasal, kimyasal ve hidromorfolojik
izleme sonuglarina goére kiy1 sularinin nihai durumlari ortaya konulmustur. Diger
taraftan, Ulkemize Ozgii Su Kalitesi Ekolojik Degerlendirme Sisteminin
Kurulmasi Projesi kapsaminda ise Akdeniz’de 8, Karadeniz’de 5 ve Ege
Denizi’nde 7 kiyr suyu noktasinda 2014-2015 yillar1 arasinda 4 dénem izleme
caligmalar yapilarak, Tiirkiye kiyilarina 6zgili indekslerin belirlenmesine yonelik
calismalar yiriitilmiistir. Yapilan c¢aligmalar neticesinde 1 yillik izleme
sonuglarina gore kiy1 sularinda kullanilmasi uygun olan biyolojik indeksler tespit
edilmis ve kiy1 suyu kiitlelerinin nihai durumlari belirlenmistir.

Anahtar Kelimeler: Su Cergeve Direktifi, izleme, kiy1 sulari,indeks
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MONITORING EFFORTS IN COASTAL WATERS OF TURKEY
ACCORDING TO WATER FRAMEWORK DIRECTIVE

M. Erkan AYDAR? H. Duman KUMRU?, O. YILDIRIM?, O. IRITAS? N.
ANUL? Yakup KARAASLAN?®

Ministry of ForestryandWaterAffairs, General Directorate of Water Management,
Ankara merkan@ormansu.gov.tr

According to the Water Framework Directive (WFD) which is the main directive
of European Union (EU) on water quality, it is aimed to achieve “good status” in
all surface water bodies of Europe. In order to achievet his target, member states
should establish monitoring systems, determine ecological and chemical status of
water bodies via this monitoring systems and report periodically to the Union.

In the scope of the EU harmonization efforts, Ministry of Forestry and Water
Affairs, General Directorate of Water Management is theresponsible authority for
harmonization and implementation activities for Water Framework Directive and
daughter directives. General Directorate of Water Management is also responsible
for establishment of monitoring network and activities of monitoring in the context
of WFD. In the scope of WFD compatible monitoring activities, status of water
bodies are determined by biological quality elements such as macroinvertebrate,
macrophyte, macroalgae, angiosperm, phytoplankton and fish fauna in addition to
the physical, chemical and hydromorphological properties of water. In terms of
monitoring activities held by General Directorate of Water Management,
ecological, chemical and eventually final status of water bodies are determined in
different categories of water bodies.

Coastal waters are defined in WFD as extending 1 nautical mile from the coastline
and according to WFD phytoplankton, macroalgae, angiosperm and benthic
macroinvertebrate are being monitored in coastal waters. In order to define the
final status, physco-chemical, chemical and hydromorphological monitoring
results are also considered in addition to the biological quality elements.

In the scope of the WFD compatible monitoring efforts held by Directorate of
Water Management in coastal waters, 6 coastal water in Aegean Sea, 3 coastal
water in Black Sea, 5 coastal water in Marmara Sea have been monitored between
2012-2013; 4 coastal water in Mediterranean Sea, 4 coastal water in Aegean Sea, 8
coastal water in Marmara Sea, 1 coastal water in Black Sea have been monitored
between 2013-2014 during 1 year and 4 different monitoring seasons in the
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context of theDetermination of Basin Monitoring and Reference Points Project. In
addition, in the scope of the Capacity Building Water Quality Monitoring EU
Technical Assistance Project, 4 coastal water have been monitored for 1 year and
in seasonal periods. Final status of these coastal water bodies has been determined
considering the biological, physco-chemical, chemical and hydromorphological
monitoring results. On the otherhand, in the scope of the Project on Establishment
of an Ecological Assessment System for Water Quality In Turkey, monitoring
activities have been carried out for 1 year and in seasonal periods in 8 coastal
water in Mediterranean Sea, 5 coastal water in Black Sea and 7 coastal water in
Aegean Sea between 2014-2015 in order to define country specific biological in
dices for coastalwater. As a result of studies, biological indices which are prope rto
be used in coastal water and final status of coastal water bodies have been
determined considering 1 year of monitoring efforts.

Keywords: Water Framework Directive, monitoring, coastalwater, index
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KARADENIZ’DE AVLANAN EKONOMIK BALIKLARIN
AVLANMA TEBLIGLERINE UYGUNLUGUNUN
ARASTIRILMASI

Osman SAMSUN

SinopUniversites,i Su UriinleriFakiiltesi, AvlamaTeknolojisiAnabilim Dali
osamsun@yahoo.com

Karadeniz’de su tiriinleri aveiligi yogun olarak yapilmakta ve bir cok ekonomik tiir
avlanilmaktadir. Arastirma hamsi (Engraulis encrasicolus), istavrit (Trachurus
trachurus), palamut (Sarda sarda), cinekop (Pomatomus saltatrix), zargana
(Belone belone) gibi pelajik baliklar ile mezgit (Merlangius merlangus), barbunya
(Mullus barbatus) gibi demersal baliklarin bir yillik avlanma sezonu igerisinde
karaya ¢ikarildiklari noktalarda av kompozisyonunu temsil edecek sekilde ayda en
az iki defa olmak {izere temin edilen 6rnekler iizerinde yiiriitilmistiir.

Gida Tarim ve Hayvancilik Bakanlig1 Balik¢ilik ve Su Uriinleri Genel Miidiirliigii
tarafindan 4 yillik siireleri kapsayan ticari amagli su liriinleri avlanma tebliglerinde
basta ekonomik baliklar olmak iizere bir ¢ok su iirliniine asgari avlanilabilir boy
yasaklar1 getirilmistir. Bu yasaklarin bazilari, balik¢ilik sektoriiniin  gesitli
paydaslart tarafindan elestirilmekte ve uygulamada bu yasaklamalara gergek
manada uyulmadigi belirtilmektedir.Cesitli kamu kurumlar1 tarafindan da
stirdiiriilmekte olan koruma ve control faaliyetlerinin de yeterli olmadigi, sonug
olarak ekonomik balik tiirlerinin siirdiiriilebilir manada avciliginin yapilmasinda
giicliikler oldugu bilinmektedir.

Arastirma da oOzellikle eyliil-ekim ayinda, avlanma sezonunun baslangicinda
baglayan palamut, ¢inakop ve istavrit gibi baliklarin {izerinde asir1 avciliga neden
olabilecek yogun avlanma donemlerinde ¢ok fazla miktarda pazara sevkedilen
baliklarin avlanma tebliglerindeki sinirlamalara ne 6l¢iide uygun oldugu tespit
edilmistir. Avlanilan baliklarin boy agirhik iliskileri, bazi balik¢ilik biyolojisi
parametreleri. Boylarina gore degisen % olarak yenebilen et agirliklari, tebliglere
uymayan kii¢iik boydaki baliklarin toplam av miktar icerisindeki orani, bunlarin
aylara ve tiirlere, avcilikta kullanilan avlanma yontemlerine gore degisimi gibi
konular agikliga kavusturulmustur.

Universitemiz arastirma projeleri kapsaminda desteklenen bir proje kapsamindaki

aragtirmamizin sonug¢larinin, Karadeniz’de ¢esitli alanlarda arastirmalarda bulunan
bilim insanlar1 ve diger ilgili paydaslarla tartigmaya agilmasi ve daha fazla
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stirdiirtilebilir su triinleri avciliginin Karadeniz’de hayata gegirilebilmesine katki
saglayacag diisiiniilmektedir.

Anahtar Kelimeler: Karadeniz, Ekonomik baliklar, asgari avlanabilir boy,
stirdiiriilebilir balikaveiligi
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A STUDY ON THE COMPLIANCE OF COMMERCIAL FISH
CAUGHT IN THE BLACK SEA WITH THE FISHING
COMMUNIQUE

Osman SAMSUN

Sinop University, Faculty of Fisheries, Fishing Technologies Department
osamsun@yahoo.com

Fishery is intensively carried out in the Black Sea and numerous commercial
species are caught. The present study was based on the samples of pelagic fish
including the European anchovy (Engraulis encrasicolus), horse mackerel
(Trachurus trachurus), bonito (Sarda sarda), bluefish (Pomatomus saltatrix),
garfish (Belone belone) and demersal fish including whiting (Merlangius
merlangus) and red mullet (Mullus barbatus) obtained from the point they were
taken to the land in a single annual fishing season at least two times a month,
representing the fishing composition.

Ministry of Food, Agriculture and Livestock, Directorate General of Fisheries and
Aquaculture have established the minimum size prohibitions for many fishery
products, particularly commercial fishery products in the Commercial Fishery
Communiqué which cover a 4-year period. Some of these prohibitions are
criticized by various stakeholders in the fisheries sector and it was stated that these
prohibitions are actually not followed in practice. It has been known that
protection and control activities conducted by various government agencies are not
sufficient and, as a result, there have been difficulties in conducting a sustainable
fishing process for the commercial fish species.

The present study revealed the compliance with the limitations defined in the
Fishing Communique for the fish species including bonito, bluefish and horse
mackerel especially in September-October period in which the fishing season
starts and that may cause an excessive fishing and transporting to the market is
carried out for these fish species. Information including size-weight relationships
of the caught fish, some fisheries biology parameters, edible meat weights (%)
which varies depending on the size, the ratio of small size fish which are not in
compliance with the communique in the total amount of caught fish, the changes
in these values depending on the months, species and the fishing method adopted
were also revealed.
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This study was included in a project which was supported within the context of our
University Research Projects, and it is believed that the results of our study will
contribute to the initiation of discussions with scientists working on various
subjects in the Black Sea and the other related stakeholders on this matter, and the
realization of a sustainable fishing activities in a wider extent.

Keywords: The Black Sea, commercial fish, minimum fishable size, sustainable
fishery.
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DENIZ COPLERI VE VERILERI

Seyda DAGDEVIREN HILL, Ayse Giil GEYIK

DenizTemiz Dernegi/ TURMEPA Kuzguncuk Mah. Aziz Bey Sok. No:32 34674
Nakkastepe/ISTANBUL
seydad@turmepa.org.tr

Deniz ¢opleri, deniz ve/veya kiyilara birakilan ve/veya atilan atiklardir. Diger bir
deyisle insan faaliyetleri sonucu olusan kanalizasyon, akarsu, riizgar vb. taginimlar
ile dogrudan kiytya ya da denize ulasan atiklardir. Deniz ¢opleri gorsel kirliligin
yanisira deniz yagamini da tehdit etmektedir. Deniz ¢Opleri, denizde yasayan
canlilarin viicutlarina dolanmakta ve yasam alanlarina zarar vermektedir. Bu
¢opler, deniz canlilart tarafindan besin zannedilerek tiiketilmekte ve bu nedenle
Olimlerine yol agmaktadir. Kiyilarda o6lii bulunan deniz kusu ve deniz
kaplumbagasi gibi canlilarin sindirim sistemlerinde deniz ¢opleri kalintilart
bulunmaktadir.

DenizTemiz Dernegi/ TURMEPA her yil diizenledigi ‘Uluslararast Kiyr Temizligi
- ICC International Coastal Cleanup’ ile diinyayla es zamanli olarak {i¢
denizimizin kryilarimi temizleyerek deniz kirliligine dikkat ¢ekmeyi ve deniz
temizliginin 6nemi konusunda biling kazandirmay1 amacliyor. Her yil eyliil ayinin
tiglincli cumartesi giinii Uluslararast K1yt Temizligi etkinligi, Tirkiye’de 2002
yilindan itibaren TURMEPA koordinatorliigiinde gergeklesiyor. Her yil kiyilarda
toplanan atiklardan bir liste olusturursak ilk onda sigara, plastik siseler, yiyecek-
icecek malzemeleri (kopiik kaplar, plastik catal-bigak, pipet vb.), plastik sise
kapagi, diger plastikler, plastik posetler, cam igecek kutulari, metal igecek kutulari,
metal sise kapaklari, kii¢iik plastik parcalar yer aliyor.

Kampanyanin temel amaci, insanlarin kiy1 temizligi yaparak sorunun ¢dziimiinde
rol oynamalarin1 saglamak, bireylerin dikkatini deniz ¢opii sorununa gekerek
bilinglenmeye katki sunmak, kirliligin nedenlerini ve nereden geldigini 6gretmek.
Faaliyet esnasinda toplanan atiklar, kayitlar1 incelenerek, cins ve kaynaginin
istatistigi yapilarak, kampanyaya katilan ulusal ve uluslararasi tim iilkelere veri
olarak sunuluyor. Bunun sonucunda, tiim diinya genelinde denizlerdeki kirliligin
kaynaklar1 ve atiklarin yillara gore gosterdigi degiskenlik saptaniyor. Tim
diinyadan gelen verilerden elde edilen sonuglar dogrultusunda da alinmas1 gereken
onlemler tespit ediliyor ve denizlerdeki kirliligin onlenmesi yoniinde c¢aligmalar
yapiliyor. Dernegimiz de yillardir siirdiirdiigii kiy1 temizleme etkinliklerinde elde
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ettigi verileri (atik miktari, atik gesidi vb.), ulusal ve uluslararasi platformlara veri
aktarimi amaciyla paylasilmaktadir.

Anahtar Kelimeler: Deniz Copii, Uluslararasi Kiy1 Temizligi, Ocean Conservancy,
International Coastal Cleanup, TURMEPA
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MARINE LITTER AND DATA

Seyda DAGDEVIREN Hill, Ayse Giil GEYIK

DenizTemiz Dernegi/ TURMEPA Kuzguncuk Mah. Aziz Bey Sok. No:32 34674
Nakkastepe/ISTANBUL
seydad@turmepa.org.tr

Marine litter is a waste, which is left and/or is thrown in the sea and/or on the
coast. On the other hand, the waste which is the result of human activities such as
sewage, or by transport, river or wind directly or indirectly reaches the coast or
sea. Marine litter threatens marine life as well as visual pollution. Marine litter
attaches around the bodies of sea animals and threatens their life. Marine litter is
consumed as food by the sea animals and causes their death. Sea animals such as
sea birds and sea turtles, which are found dead by the coast, have in their digestive
systems marine litter pieces.

DenizTemiz Association/ TURMEPA organizes an “International Coastal
Cleanup” every year, which is held simultaneously around the world, to clean the
coast of our three seas to attract attention to sea pollution and to raise awareness
about the importance of sea cleanliness. Every year on the third Saturday in
September the International Coastal Cleanup event takes place in Turkey since
2002, under the coordination of TURMEPA. In the first year we will create a list
of waste collected from the shore every year, including cigarettes, plastic bottles,
food and beverage items (foam containers, plastic cutlery, pipette, etc.), plastic
bottle caps, other plastics, plastic bags, metal bottle caps and small plastic parts.

The main aim of the campaign is to teach people to play a role in finding the
solution to the problem by doing coastal cleaning, to contribute to consciousness
by attracting the attention of individuals to the problem of marine litter, to learn
the causes of pollution and where they come from.

Waste collected during the activity are presented as data to all the national and
international countries participating in the campaign, by examining the records,
making the statistics of the breed and its source. As a result, the sources of
pollution in the seas all over the world and the variability of wastes over the years
are determined. Measures to be taken in line with the results obtained from the
data coming from all over the world are determined and studies are being done to
prevent pollution in the seas. Our association is also sharing data (waste amount,
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waste type, etc.) obtained during coastal cleaning activities for over many years for
the purpose of data transfer to national and international platforms.

Key words: Marine Litter, Sea Pollution, Waste, International Coastal Clean Up,
TURMEPA
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KUZEYDOGU AKDENIZ YUZEY SEDIMANLARINDA
JEOKIMYASAL OZELLIKLERIN DEGISIMI

Siileyman TUGRUL, Devrim TEZCAN, Ismail AKCAY, Sehmus BASDUVAR

Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28,
33731 Erdemli-Mersin
tugrul@ims.metu.edu.tr

Kuzeydogu Akdeniz’e akarsular tarafindan denize taginan inorganik katt maddeler
(kum, ¢amur karigimli), bolgenin kita sahanligi tabaninda biriken sedimanin
jeokimyasal karakterini belirler. Deniz tabanindan aliman orneklerde belirlenen
jeokimyasal ozellikler, nehirlerin olusturdugu ve gectigi havzalardan akarsuya
karigsan ve denize kadar ulasan ince taneli katt maddenin jeokimyasal 6zelliklerini
yansitir. Kuzeydogu Akdeniz’de Iskenderun-Marmaris arasinda Denizlerde
Biitiinlesik Kirlilik izleme Projesi (CSB/CEDIDGM-TUBITAK/MAM; 2014-
2016) kapsaminda 2014, 2015 ve 2016 yaz donemlerinde yapilan yiizey sedimani
orneklemeleri ve analizleri ile bolgeye nehirler ve derelerle tasinan sedimanlarin
giiniimiizdeki jeokimyasal (tane boyu analizleri, TC, TOC, metaller) 6zellikleri
belirlenmistir. izleme projesi kapsaminda sedimanda kirlilik izleme g¢aligmalar
i¢cin 2014-2015 dénemlerinde sirastyla 10 ve 11 farkli alanda 6l¢iimler yapilmustir.
Proje kapsaminda belirlenen su yonetim birimlerini daha iyi kapsayacak sekilde
veri eksikliklerinin de giderilmesi amaciyla 2016 yilinda toplam 32 istasyonda
ylizey sediman Ornekleri alinmigs ve benzer Olglimler gercgeklestirilmistir. Bu
sonuglar, TUBITAK destekli DIPTAR projesi kapsanunda kita sahanliginda elde
edilen yilizey sedimanlari analiz sonuglari ile karsilastirmali olarak birlikte
degerlendirilmistir.

Elde edilen sonuglara gore; ana bileseni inorganik maddeler olan sedimanda en
yiiksek toplam karbon (TC: karbonat + organik karbon) degerleri bolge
nehirlerinin etkisi altinda olan Mersin Korfezi kita sahanliginda olgtilmiistiir.
Ozellikle Goksu-Tasucu bolgesinde TC degerleri 64-81 mg/g (% 6,4-8,1)
seviyesinde iken, diger bolge sedimanlarinda 50 mg/g (% 5) seviyesinin altinda
Olciilmiistlir. Yiizey sedimanlarinda 6l¢iilen toplam organik karbon (TOC) degeri
en yiikksek seviyeye nehir etkisi altindaki Mersin Korfezi ve Endiistriyel
aktivitelerin ve evsel atiksu girdilerin yogun oldugu Iskenderun Korfezi yiizey
sedimanlarinda belirlenmistir. Bu bdlgelerde ince taneli sediman miktar1 da yliksek
bulunmustur.
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Bolgesel degerlendirmelere gore; TOC degerleri Iskenderun-Mersin bolgesinden
batiya gidildikge azalan egilim gOstermistir. Antalya Korfezinde 1,1-7,4 mg/g
araliginda, Finike’de 4,84 mg/g ve Marmaris i¢ korfez yiizey sedimaninda 2,8-9,7
mg/g araliginda degismistir. Sedimanda olgiilen toplam azot (TN) degerleri de
TOC dagilimi ile ¢ok benzer 6zellik gdstermistir; en yiiksek degerler (0,11-0,87
mg/g) yine Mersin ve Iskenderun bolgesinde goriilmiistiir. Karasal madde girdisi
ozelliklerine bagli olarak, TOC/TN orani 6-15 arasinda degismistir ve Seyhan
Nehir sularinin besledigi kiyisal alanda yiliksek belirlenmistir. Mevcut veriler
kullanilarak yapilan TOC ve TOC/TN orani iliski analizinde, oran degisiminin
nehir deltasinda yiiksek ve nehir sularinin tasidigi inert 6zelikli TOC igerigi
yiiksek organik madde kaynakli oldugu anlasilmaktadir. Elde edilen metal
sonuglarinin referans bolge oOzellikleri dikkate alinarak yapilan alansal
degerlendirmesine gore; kiyisal alan yilizey sedimanlarinda insan kaynakli
faaliyetlerden kaynaklanan metal kirliligi goriilmemistir. Sadece Iskenderun ig
korfez kiyisal alanda goreceli yiiksek degerler goriilmiistiir. Bunun en onemli
gostergesi de sedimanda TOC artis1 ile metal degerleri artis1 arasinda ¢ok giiglii bir
iliski bulunmasidir. Ozellikle, bakir (Cu) elementinin sediman fazinda birikmesi,
bu dip sularda ve tabanda yasayan, beslenen bentik-demersal canlilarda metal
kirliliginin s6z konusu olabilecegini isaret etmektedir ve Iskenderun i¢ korfezde
metal kirliliginin biyo-birkimini anlamaya yonelik olarak uygun dip canlilarin belli
donemlerde izlenmesi Onerilir.

Anahtar Kelimeler: Kuzeydogu Akdeniz, Metal, Organik karbon, Sediman, Tane
boyu
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VARIATIONS OF GEOCHEMICAL PROPERTIES IN SURFACE
SEDIMENTS OF THE NORTHEASTERN MEDITERRANEAN

Siileyman TUGRUL, Devrim TEZCAN, Ismail AKCAY, Sehmus BASDUVAR

Middle East Technical University-Institute of Marine Sciences, P.O. Box 28,
33731 Erdemli-Mersin
tugrul@ims.metu.edu.tr

Inorganic solid materials (mixture of sand and mud) carried by regional rivers of
the northeastern Mediterranean have determined geochemical characteristics of the
sediments accumulated in the shelf zone of the region. Geochemical properties of
the sediment samples collected from the seafloor have reflected properties of the
fine-grained particles, formed in rivers and reach to the inner bay. In the scope of
National integrated Marine  Pollution  Programme (CSB/CEDIDGM-
TUBITAK/MAM; 2014-2016), recent geochemical properties (grain size, TC,
TOC, metals) of the surface sediments between Iskenderun and Marmaris, located
at northeastern Mediterranean, were determined by collecting sediment samples
and performing their analyses in the summer of 2014, 2015 and 2016. 10 and 11
surface sediment samples were collected in 2014 and 2015, respectively and their
analyses were performed. In order to get better understanding for the geochemical
properties of the different water bodies in the region, sediment samples were
collected from 32 stations and similar analyses were performed in 2016. Results of
this study were compared with the results of surface sediment analyses obtained
from TUBITAK DIPTAR project to assess the geochemical properties of the
region.

According to results of this study, total carbon concentrations (TC: carbonates +
organic carbon) were highest in surface sediments of the river fed Mersin Bay.
Whereas TC concentrations were measured as 64-81 mg/g (6.4-8.1 %) in Goksu-
Tasucu region, surface sediment TC values of the other regions were below 50
mg/g (5 %). Higher TOC concentrations measured in surface sediments were
observed in river fed Mersin Bay and Iskenderun region where industrial activities
and wastewater discharges are highly pronounced. Fine-grained particles were also
higher in surface sediments of the Mersin and Iskenderun Bay.

According to regional assessments of the sediment data, TOC values decreased
from east to west between Iskenderun and Mersin. TOC concentrations varied
between 1.1 and 7.4 mg/g in Antalya Bay, decreased to 4.84 mg/g levels in Finike
and ranged from 2.8 to 9.7 mg/g in Marmaris inner bay surface sediments. Total
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nitrogen (TN) displayed similar regional variability in the region; higher
concentrations (0.11-0.87 mg/g) were observed in Mersin and Iskenderun Bay
surface sediments. TOC/TN molar ratios, affected by terrestrial inputs, varied
between 6 and 15 and higher values were observed in the coastal region influenced
by Seyhan River. Regression analysis between TOC and TOC/TN molar ratio
suggested that changes in molar ratios in river fed area were due to river carried
organic matter, rich in TOC with inert property. According to regional assessment
of the metal results based on reference conditions, there was no human-induced
metal pollution in coastal surface sediments. However, Iskenderun inner bay
surface sediments had relatively higher metal content. The indicator of relatively
high values of metals was the strong relationship between TOC and metal
concentrations. Particularly, the accumulation of copper (Cu) in the sediment
phase may lead to metal pollution of benthic-demersal organisms which live in
deep waters and seafloor having high TOC and Cu content in its surface
sediments. Regular Monitoring of metal pollution for benthic/demersal organisms
in the Iskenderun inner bay is suggested in order to understand bio-accumulation
of metals in deep marine creatures in this region.

Keywords: Northeastern Mediterranean, Metal, Organic carbon, Sediment, Grain
size
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MARMARA DENIZi ISTANBUL CEVRESI SU KALITESI
DURUM DEGERLENDIRMESI

Vildan TUFEKCI, Ersan KUZYAKA, Fatma BAYRAM, Hakan ATABAY,
Mustafa MANTIKCI, Colpan BEKEN, Hiiseyin TUFEKCI, Onur AKYOL

TUBITAK- Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii,
Gebze-Kocaeli,
vildan.tufekci@tubitak.gov.tr

Istanbul cevresinde 60’11 y1llardan itibaren baslayan yogun endiistrilesme ve bunun
getirdigi asirt niifus artisina ilave olarak endiistriyel, evsel, tarimsal kirleticiler ve
gemi tasimaciligindan kaynaklanan baskilar Marmara Denizi ve Istanbul Bogazi su
kalitesini olumsuz etkilemektedir. Bu olumsuz etkiler sadece deniz su kalitesini
degil deniz ortamindaki farkli matrislerde de etkisini gdstermistir. Istanbul sehri
atiksularinin bir boliimii 6n aritma uygulandiktan sonra, diger kismi da ileri aritma
sonrasi derin deniz desarj yoluyla bogaz sularina karigmaktadir. Bu girdilere ilave
olarak, Karadeniz ve Marmara Denizi’'nden gelen tasimimlar da ortama dahil
olmaktadir. Istanbul Bogazimin alt tabaka akintisina verilen atiksu desarjlari, bu
tabaka tarafindan Karadeniz’in alt tabakasina taginmaktadir. Bu tasinma esnasinda
iki tabaka arasindaki madde alisverisi nedeniyle alt tabakadaki kirletici maddenin
bir kismu st tabakaya gegerek Marmara Denizi’ne tekrar geri donmektedir. 1996-
2015 yillar1 arasinda belli donemlerde Istanbul Bogazi ve Marmara Denizi’nin
izlenmesi ve korunmasma yonelik pek cok calisma ISKI Genel Miidiirliigii
tarafindan desteklenmistir.  2015-2016 yilinda iSKI tarafindan desteklenen
“Denizde ve Hali¢’te Su/Sediment kalitesi ve Hali¢’te Biyogesitliligin izlenmesi”
projesi kapsaminda Marmara Denizi’nin Istanbul ¢evresinde, Bogaz girisinde ve
Karadeniz ¢ikiginda 4 mevsim 6l¢giim ve Ornekleme gerceklestirilmistir.Calisma
kapsaminda, su kolonunda sicaklik, iletkenlik (tuzluluk) ve in-
situfloresansprofilleri CTD ile gerceklestirilmistir.  Ayrica besin elementleri,
¢Oziinmiis oksijen pH, TOK, klorofil-a ve fitoplankton orneklemeleri belirlenen
istasyonlardan almmustir. {lave olarak AKM, TPH ve deterjan ve bakteriyolojik
degiskenler de riskli bolgelerde izlenmistir.

Marmara Denizi’nin alt tabakasina verilen atiksular nedeniyle alt tabaka sularinda
nitrat ve fosfat derisimleri artarken, oksijen derigsimi azalmigtir. Tabakalasmanin
keskin oldugu yaz ve sonbahar donemlerinde ara tabakadaki oksijen degerleri
hassasiyet sinirmm altinda (0-Seviye) izlenmistir. Marmara Denizi besin
elementleri degisimi genel olarak iki tabakali deniz ekosisteminin tipik
ozelliklerini ve derinlik degisimlerini yansitmaktadir. Ayrica caligma kapsaminda,
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deniz ortaminin Strofikasyon gostergeleri olan klorofil-a ve TRIX indeksi degerleri
Marmara Denizi i¢in hesaplanmis ve sonuglar su kalitesi agisindan
degerlendirilmistir. Su kalite degerlendirmelerinde yaygin olarak kullanilan
klorofil-a degerlerinin, Marmara Denizi yilizey suyunda YSKYY 2012 (revize
2016)’de verilen 6trofikasyonkriter tablosuna gore genellikle mezotrofik ve 6trofik
su kalitesinde oldugu anlasilmistir. Bu sonuglara bagli olarak Marmara Denizi’ne
verilen/verilecek tiim atiksularin aritilarak desarj edilmesi kagmilmazdir.

Anahtar Kelimeler: Marmara Denizi, izleme, otrofikasyon, besin elementleri,
oksijen
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ASSESSMENT OF THE WATER QUALITY IN THE COASTAL
WATERS OF THE MARMARA SEA AROUND ISTANBUL

Vildan TUFEKCI, Ersan KUZYAKA, Fatma BAYRAM, Hakan ATABAY,
Mustafa MANTIKCI, Colpan BEKEN, Hiiseyin TUFEKCI, Onur AKYOL

TUBITAK- Marmara Research Center, Environmental and Cleaner Production
Institute, Gebze-Kocaeli, TURKEY,
vildan.tufekci@tubitak.gov.tr

Intensive industrialization and consequent excessive population increase starting
the 60s as well as industrial, domestic pollutants and the loads of sea traffic in
Istanbul region have been negatively affecting the water quality of the Marmara
Sea and Bosphorus Strait. Such negative factors have shown their effects not only
on the water quality but on various matrices in the marine environment. Part of all
waste water of Istanbul is discharged using submarine outfalls to the sea after
primary treatment where as the remaining is disposed after secondary treatment.
In addition to such in flow, drifts from the Black Sea and Marmara Sea are also a
part of this environment. Effluent discharge to the lower layer of the Bosphorus
Strait is carried by this layer to the lower layer of the Black Sea. During this
transport due to the material exchange between the two layers, part of the
pollutants in the lower layer rises to the upper layer and thus returns to the
Marmara Sea. Many activities organized between the years, 1996-2015 to monitor
and protect the Bosphorus Strait and Marmara Sea were supported by the General
Directorate of ISKI. Measurements and sampling were done in all every season in
the coastal waters of the Marmara Sea around lIstanbul, at the entrance of the
Bosphorus Strait and at the Black Sea end of the Bosphorus Strait under the
project, "Monitoring Water/Sediment Quality in the Marmara Sea & the Golden
Horn and Biodiversity in the Golden Horn” supported by ISKI in 2015-2016.
Temperature, conductivity (salinity) and in-situ fluorescence profiles of
thewatercolumnweretakenusing CTD devices. Additionally nutrients, dissolved
oxygen pH, TOC), chlorophyll-a and phytoplankton samples were taken from
predefined stations. Furthermore, SSS, TPH, detergents and bacteriological
changes were monitored in the risky areas.

Due to the effluent discharge to the lower layer of the Marmara Sea, nitrate and
phosphate concentrations in the lower layer increase while oxygen concentration
decreases. In summer and winter seasons when layering is more pronounced,
oxygen values in them id layer were lower than the limit of precision (0-level).
Nutrient flux of the Marmara Sea generally reflects the typical characteristics and
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changes in depth of a two-layered marine eco-system. Additionally, chlorophyll-a
and TRIX index values that are the eutrophication indicators for the marine
environment were calculated and the results were evaluated for water quality.
Chlorophyll-a values that are commonly used to evaluate water quality were found
to be at mesotrophic and eutrophic level for the surface water of the Marmara Sea
according to the eutrophication criteria table included in theYSKYY 2012 (2016
revised) on these results, all waste water must be first treated before being/to be
discharged to the Marmara Sea.

Keywords: Marmara Sea, monitoring, eutrophication, nutrient(s), oxygen
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SONUC BILDIRGESI

Denizlerimiz, yiyecek, su, enerji, ham madde kaynagi olmalarinin yani sira
barindirdig1 biyogesitlilik ve ekosistem hizmetleri, turizm, tasimacilik, ticaret i¢in
birer ortamdir. Politik ve stratejik acidan ise, Tiirk Bogazlar1 Sisteminin varlig1 ve
kontrolii, Karadeniz’de genis bir ekonomik miinhasir bdlgeye sahip olmamiz ve
Ege Denizi ile Akdeniz’i kapsayan Barselona Sozlesmesi kapsamindaki yetkin ve
etkili varligimiz ile denizlerimiz tilkemiz i¢in biiyiik nem tagimaktadir.

Diger yandan denizlerimiz yogun dogal ve insan kaynakli baskilarin etkisi
altindadir. Marmara Denizi bagta olmak iizere tiim denizlerimiz iizerindeki insan
faaliyetlerinden kaynakli baskilar cok cesitli olup bunlar besin elementleri,
kimyasallar ve deniz ¢opleri ile kirlenmeye, balikgilik potansiyelindeki azalmaya,
habitat ve biyogesitlilik kayiplarina, yabanci tiirlerin giris ve yerlesimlerine,
musilaj, plankton patlamalari, balik oliimleri gibi olaylara ve sonug olarak
ekosistem dengesinin bozulmasina, sosyal agidan kiiltiir ve yagam aligkanliklarin
degismesi ile ekonomik kayiplara neden olmaktadir.

Baskilarin ¢esitliligi, sorunlara yaklasmayi ve sahiplenmeyi karmasik hale
getirmektedir. Bunun i¢in 6ncelikle biitlinciil bir baski-durum-etki degerlendirme
yaklagimina ihtiyag oldugu ve bunlara yonelik sosyoekonomik analizlerin
yapilmasinin gerektigi kabul edilmeli ve bu yaklasimin ¢ok sektorlii, isbirligi
temeline dayali, sorumluluklarin paylasildigi bir yaklagim olmasi saglanmalidir.
Deniz ¢evresi “iyi” durumunun tanimlanmasi ve hedeflerinin belirlenmesi ise hem
bilimsel agidan hem de yonetimsel acidan ele alinmasi gereken bir konu olup
yapilacak ilk biitiinciil degerlendirmeler neticesinde belirlenmeli, bu hedeflerin
takibine yonelik diizenlenen izleme programlari ile degerlendirmeler devam
ettirilmeli ve neticesinde alinan 6nlemlerin hedeflere ulagsmadaki basarisi 6lgiilerek
yonetimsel siiregler gézden gegirilmelidir.

Bu biitlinciil yonetimsel yaklasimin, diger bir degisle ekosistem temelli yonetim
yaklagiminin, en 6nemli destegi ¢ok bilesenli ve biitlinlestirilmis bir izleme ve
degerlendirme programinin siirekliliginin saglanmasidir. Bu kapsam ve anlayis ile
Bakanligimizca 2011 yilindan beri siirdiiriilen Denizlerde Biitiinlesik Kirlilik
Izleme calismalar1, 2014-2016 déneminde, degerlendirme basamaklarinin daha da
one ¢ikartildigi, DeKoS Projesi’nde tanimlanmis kiyr su kiitleleri ile 6ngoriilen
deniz degerlendirme alanlarinin degerlendirmelerde kullanildig1 ve “denizlerde iyi
cevresel durum” kavram ve hedeflerinin siirece entegre edilmeye calisildigi, pek
cok isbirliginin saglandig1 ve gerekli yenilerinin saptanarak onerilerin getirildigi
bir anlayis ile gerceklestirilmistir.
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Bu baglamda; 1. Ulusal Deniz izleme ve Degerlendirme Sempozyumu sonug ve
Onerileri bu bildirge ile 6zetlenmistir. Bildirge asagida yer alan basliklar ile bazi
temel kavramlara dayandirilmistir. Temelde, bu kavramlar ile bilim-politika ve
insan arasindaki kopriilerin gelistirilmesi/somutlagtirilmasi hedeflenmektedir.

1. Denizlerimizin degeri ve istenilen ¢evresel durumlari

1.1. Siirdiiriilebilir kalkinma yaklasimi ile denizlerimizin ekonomik agidan
onemli birer kaynak oldugunun, degerlerinin saptanmasi ve anlagilmas1 yoniinde
¢ok disiplinli, uygulamali deniz aragtirmalarinin ve izleme ¢aligmalarinin
yapilmasi  gerektiginin bilinmesi ve benimsenmesi gereklidir. Durum
degerlendirilmesi ve sorunlarin/risklerin saptanmasi ve Onlem biitinligi i¢in
izleme/aragtirma odakli anlama ve degerlendirme sarttir. Cevresel durumun
tanimli “iyi” seviyesinde olmasi siirdiiriilebilir yonetimin temel hedefidir. Bu
yaklagimin tiim uygulayici, kullanic1 ve arastiricilar tarafindan anlasilmasi ve
sorumluluklarin  paylagilmas: yoniinde kamu bilincinin arttirilmasi  igin
yayginlastirma ve ortak karar verme faaliyetleri arttirilmalidir.

2. Denizlerde Yénetim
2.1. Marmara Denizi i¢in sorumlu paydaslar ile birlikte yeni bir “Marmara
Denizi Cevre Koruma Eylem Plani”nin hazirlanarak hayata gegirilmesi:
* Marmara Denizi’nin i¢ denizimiz olmasi sebebi ile ¢evresel durumu ve
yonetimine yonelik uygulamalarin tiimii Ulke sorumlulugumuzdur.
* Cevresel durum degerlendirmelerinde, &zellikle, yaz ve sonbahar
donemlerinde ara ve alt tabaka oksijen degerleri hipoksik/anoksik
seviyelerdedir. Son 15-20 yil iginde en derin bolgelerdeki oksijen degerleri 10
kat kadar azalmis ve yer yer tamamen oksijensiz kosullar olugsmustur.
* Marmara Denizi iizerindeki insan faaliyetlerinden kaynakli baski unsurlar
¢ok cesitlidir ve bu baskilarin olumsuz etkilerinden kurtulmak igin sektorel
¢oziimler yeterli degildir. Bunun yerine biitiinciil ve sorumluluklarin
paylasildig1 yaklasim ve onlemlere ihtiyag¢ vardir. Bu yonii ile ¢6ziimde ¢ok
paydaglilik ve sorumluluklarin paylagimi esas olmalidir.
* Bu biitlinciil yaklagimla olusturulacak ‘“Marmara Denizi Cevre Koruma
Eylem Plan1” na ve bunu idame ettirecek daimi bir Sekreteryaya ihtiyac vardir.
2.2. Kirleticilerin 6zellikle riskli oldugu saptanan koy ve korfezler gibi
bolgelerde zamana karst degisimleri ile alansal dagilimlari takip altinda
tutulmali, farkli matrislerdeki ¢evre kalite standartlar1 (CKS) ile bulunan degerler
karsilastirilmalidir. Bunun i¢in 6zellikle sediman matrisinde CKS’lerin kullanilir
hale getirilmesi gereklidir. Metaller i¢in zemin (background) degerlerin
saptanmast  halen  gereklidir. Ayrica, referans alanlarin  saptanmasi
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degerlendirmeler agisindan Onem tasidigindan, var olan referans listelerin
yenilenmesi ihtiyact bulunmaktadir.
2.3. Tim denizlerimizde deniz ¢oplerinin énemli diizeyde sorun teskil ettigi
goriilmektedir. Belediyelerin ve STK'larn sahil ve su yiizeyinde diizenli temizlik
caligmalar: yiiritmeleri ve bu ¢alismalarin izleme kilavuzlar: ile desteklenerek
ayni zamanda izlemeye yonelik veri iiretebilir hale gelmesi tesvik edilmelidir.
Bunun i¢in gerekli isbirlikleri saglanmalidir.
2.4. Korunan alanlarin diizenli takibi saglanmalidir.
2.5. Kamu kurumlar1 ve yerel yonetimler ile igbirlikleri 6nem arz etmektedir.
Ozellikle zaman serisi ¢alismalarnin yapilmasi, samandira gozlem sistemlerinin
kurulmasi ve bunlarin idamesi ile siirekli verinin saglanmasi ve paylagimi
konularinda isbirlikleri gereklidir.
2.6. izleme programlarindan elde edilen bulgularin deniz ve c¢evresinin
korunmasi, Onlem ve tedbirlerin alinmasi bakimindan kamu kurumlarinin
stratejik planlarina ve eylem planlarina yansimasi saglanmalidir.
2.7. izleme programlarindan elde edilen verilerin karar destek sistemlerini
yonlendirebilecek sekilde veri tabami alt yapismin hazirlanmast ve veri
yonetiminin saglanmasi ihtiyaci bulunmaktadir.
2.8. Projelerden programlara gegis, proje ve programlar arast esgidim
saglanmalidir.
» Izleme caligmalarimin biitiinlesik izleme ve degerlendirme programlari olarak
planlanmasi ve bu programlarin daha wuzun donemleri kapsamasi
gerekmektedir.
* Tiirkiye Deniz Arastirmalar1 Stratejisi (2014) /Ulusal Deniz Arastirmalari
Programi (UDAP) ile uyumlu, uygulamaya yonelik ve izleme/degerlendirme
programlarint  destekleyecek  programlarin  olusturularak  stirekliliginin
saglanmasi i¢in ilgili tim kurumlar nezdinde girigsimler baslatilmalidir.
» Havza-kiyi-deniz-atmosfer eslesik hidrodinamik-ekosistem modellerinin
UDAP alt basliklarinda belirtildigi sekilde ayrica programlanmasi ve yapilacak
caligmalara diizenli fon akisinin saglanmasi gerekmektedir. Bu modeller
sayesinde, iyi ¢evresel durum icin ger¢ekei hedeflerin olusturulmalar: ve farkli
senaryolar ile takibi miimkiin olacaktir.
2.9. Balik giftliklerinin takibinin saglanmasi ve bu konudaki mevzuatin revize
edilmesi gereklidir.
2.10. lyi tarim uygulamalarina tesvik edilmesi ve temiz iiretim tekniklerin
gelistirilmesi saglanmalidir.
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3. Denizlerde izleme ve Degerlendirme

3.1. Denizlerimiz hakkinda veri ve bilginin arttirilmasi; iyi ¢evresel durum

degerlendirmelerinin daha kapsamli hale getirilmesi gereklidir.
+ Otrofikasyonun degerlendirilmesinde ok parametreli (HEAT / BEAST gibi)
degerlendirme araglarinin gelistirilmesi i¢in ¢abanin arttirilmasi; bu araglarda
kullanilacak gostergelerin ve bunlara 6zgii referans degerlerin belirlenmesi i¢in
ek caligmalar yapilmali ve yaymlanmalidir.
* Hidrografik degisimlerin, ekosistem kalite gostergelerine yonelik olarak
takibi icin yeni nesil izleme ve gdzlem sistemleri (sabit samandiralar, ARGO
samandiralari, scan-fish gibi) gelistirilmeli, bu sistemlerin daha yaygin
kullanimi i¢in girisimlerin arttirilmast ve var olan altyapilarin ortak
kullanimina yonelik ¢aligmalarin yapilmasi saglanmalidir.
* Deniz altyapilar1 programinin idamesi ile korfezlerde, basta 6trofikasyon
olmak {izere, ckosistem problemleri ger¢ek zamanli izleme sistemleri ile
izlenebilir hale gelmelidir.
* Zaman serisi ¢alismalarinin desteklenmesi ve sayilarinin arttirilmasi yoniinde
iyi drneklerin ¢ogaltilmasi 6nerilmistir. Zamana bagli degisimlerin daha dogru
analizi ve degerlendirilebilmesi i¢in arastirma kurumlar1 ve uzmanlari ile ortak
degerlendirmelere gidilmesi sonucuna varilmustir.
* Deniz c¢oplerinin su, sediman, sahil, biyota gibi farkli matrislerdeki
izlemelerinin pilot olgeklerde siirdiiriilmesi 6nem arz etmektedir. Yerel
yonetimlerin ve STK'larin sahil ve su ylizeyinde yaptiklari temizlik
calismalarinin izleme verilerine doniistiiriilmesi i¢in lokasyon, alan, miktar ve
nitelik bilgilerinin de kayit edilmesi ihtiyaci ortaya ¢ikarilmistir.
* Yumusak substrat makrozoobentoz izleme g¢alismalarinda halihazirda
calisilan istasyonlardan biyotik indeks sonuglart “orta-zayif-kotii” sonug
vermis olan istasyonlarin gdzden gecirilmesi ve izleme programlarinda bu
alanlarda istasyon sayisinin arttirilmasi ve boylece bu noktalara denk gelen su
kiitlelerinin ekolojik durumunun netlestirilmesi gerekmektedir. Ayrica ileri
donem izleme calismalarinda sadece yumusak substratum degil sert substrat-
kritik habitatlarin da ¢aligilmasinin gerekliligi vurgulanmistir. Ek olarak, meio-
bentozun yumusak substrat i¢in alinan 6rneklerde galisilmasi ve pilot diizeyde
de olsa bu caligmalarin baglatilmasi 6nerilmistir.
+ Kalite degerlendirmesinde kullanilan bentik indekslerin = sinif smir
degerlerinin denizlerimize gore kalibre edilmesi, referans alan ¢aligmalarinin
yapilmasi, Ozellikle Marmara Denizi ve Karadeniz’de daha ¢ok alan ve 6rnek
ile gerceklestirilmesi ve bu bulgulara gore indekslerin inter-kalibrasyonunun
yapilmasi gereklidir.
» Deniz tabam biyolojik ¢esitliligi, deniz ¢Opleri, hedef ticari tiirlerde
kirleticilerin takibi entegre ¢alismasimin devamliliginin AB Deniz Stratejisi
Cerceve Direktifi’nin iyi g¢evresel durum tanimlayicilarindan biyogesitlilik,
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deniz ¢opleri ve deniz iriinlerinde kirleticiler tanimlayicilarmi destekledigi
belirlenmis olup biyogesitliligin tanimlanmast i¢in istasyon agmin galisilan
denizel alanlarda daha da yayginlastirilmasi ihtiyaci ortaya ¢ikmustir. Diger
yandan, balik¢ilik ile ilgili stok verisi toplanabilmesi i¢in bu ¢aligmalarin her
yil diizenli olarak yapilmasi gereklidir. Bu kapsamda balik¢ilik ¢aligmalart ile
ilgili bilgilerin Gida Tarim ve Hayvancilik Bakanligi ile isbirligi halinde
kullanilabilecegi ortaya ¢ikmigtir. Ayrica, Bakanliimizca diizenlenen izleme
calismalarindan toplanan verilerin de bazi balikgilik gostergelerinin
degerlendirilmesi i¢in kullanilabilecegi ve dnemli bir veri setini teskil ettikleri
anlagilmistir.
+ Karadeniz ve Marmara Denizi’'nde yogun popiilasyonlar olusturan mutur
(Phocena phocena relicta) tiirii yunuslarin bolgeye has olmalarindan dolay1
ozellikle bu tiire yonelik izleme ve koruma ¢alismalarinin 6nem ve gerekliligi
belirtilmistir. Ek olarak, Diinya Koruma Birligi (IUCN) Kirmizi Listesi’nde
soyu tiikenme tehlikesi altinda tamimlanan Akdeniz fokunun (Monachus
monachus) popiilasyonunun yapilmasi planlanan ya da yapilmig santraller ve
enerji elde edilen tesisler nedeniyle risk altinda oldugu ve bu tiir i¢in de izleme
caligmalarinin 6nemi dile getirilmistir. Ayrica, memeli 6liimlerindeki nedenler
belirlenmeli ve diizenli kayitlar: tutulmalidir.
+ Izleme caligmalarinda biyolojik bilesenler ile birlikte yabanci tiirler de
degerlendirilse de yabanci tiirlerin izlenme alanlar1 ve izleme stratejileri
farklidir. Bu nedenle, belli limanlar ile Kizildeniz tiirlerinin izlenmesine
yonelik Ozellikle Akdeniz ve Ege Denizi’'nde pilot 0Olgekli ek izleme
calismalarinin planlanmast gerekmektedir. Ayrica, yabanci tiirlerin takibi,
ekolojileri, biyolojileri ve mensei ile ilgili olarak molekiiller metotlarin
kullaniminin planlanmasi nerilmektedir.
* Deniz ortaminda bakterilerin 6zellikle de Marmara Denizi ekosisteminde
heterotrofik aktivitenin takibi 6nem arz etmektedir.
* Molekiiler metotlarin 6zellikle de DNA Barkodlama ydnteminin izlemelere
katkisinin 6nemi vurgulanmigtir. Barkod kiitiiphanesi olusturularak genel
biyogesitlilik ¢aligmalarinin ¢ok daha hizli ve giivenilir sekilde yapilabilecegi
belirtilmistir.

3.2. Yeni projeler ile izleme ve degerlendirme ¢aligmalari desteklenmelidir.
* Uydulardan alinacak spektral verilerin arttirilmasi, klorofil ve ¢dziinmiis
organik maddenin denizlerimize uyumlu algoritmalar ile denizel alanlarda
takip edilebilir hale getirilmesi ve denizlerdeki biyo-optik ¢alismalarin ve
spektral algilayicilarin ulusal uydulara entegrasyonu konusunda yeni projelerin
hayata gegcirilmesi ihtiyacina vurgu yapilmistir.
* Bir degerlendirme araci olarak, izleme/gozlem verileri ile desteklenecek
hidrodinamik-ekosistem modellerinin denizlerimiz igin yayginlastirilmasi
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yoniinde arastirmacilar tarafindan projeler gelistirilmesi ve bu projelerin
desteklenmesi gereklidir.

e Marmara Denizi hidrodinamik-ekosistem-balik¢ilik baglasitk modeline
dayandirilan  bir aragtirma ve gelistirme projesi gelistirilmeli ve
desteklenmelidir.

* Makrozoobentoz ve makroflora kalite degerlendirmesi ve kullanilan
indekslerin denizlerimize yonelik kalibrasyonu i¢in projeye gereksinim vardir.
Aynt proje ile “ulusal tiir veri tabanin” giincellenmesi c¢alismasi da
yapilmalidir.

* Denizlerimiz iizerindeki tiim baski ve etkilere yonelik ekonomik ve sosyal
analizlerin yapilmasi ile denizel kaynaklarimizin maddi degerlerinin ortaya
konulmasi yoniinde ve iyi ¢evresel durum hedeflerinin belirlenmesine yonelik
¢ok disiplinli projeler hayata gegirilmelidir.
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FOTOGRAF YARISMASI SONUCLARI

I.Ulusal Denizlerde izleme ve Degerlendirme Sempozyumu kapsaminda;
sempozyum katilimeilart tarafindan ¢ekilen ve deniz seferleri, laboratuvar
calismalari, sualt1 goriintiileri, arazi ¢aligmalarin iceren deniz ve deniz ¢alismalari
konulu bir fotograf sergisi diizenlenmistir. Sempozyum sonunda katilimcilarin
oylari ile belirlenen 3 fotografa 6diil olarak plaket taktim edilmistir.
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3. OLAN FOTOGRAF

Prof. Dr. Melih Ertan Cinar
Serranus scriba
Ildir Korfezi
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2. OLAN FOTOGRAF

Dog. Dr. Ayhan Dede
Afalina (Anne ve yavru)
Haydarpasa / Istanbul
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1. OLAN FOTOGRAF

Dr. Evrim Kalkan
Parablennius tentacularis
Sinop
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