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MIDYE KABUKLARININ LITYUM IYON BATARYALARDAKI
UYGULAMALARI

Mechmet Emre CETINTASOGLU!, Omer Suat TASKIN!, Abdullah AKSU!, Ozgiil KELES2, Nuray
CAGLAR-BALKIS!
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Diinya tizerinde yasayan canliarin %80’inden fazlast sucul ekosistemde yer almaktadir, bu ekosistem
farkli alanlarda kullanabilecek ¢esitli yapilarda molekiller igeren biiylik bir rezervuar olarak da
tanimlanabilir. Denizel organizmalarin maruz kaldiklari farkl ortam kosullart ise (tuzluluk, sicaklik,
basing, 1stk gecirgenligi, su hareketleri, besin elementleri, pH, ¢6ziinmiis oksijen ve karbondioksit,
inorganik ve organik bilesiklerin varhg: gibi fizikokimyasal parametreler) onlarin kendilerine 6zgti farklt
bilesiklere sahip olmalarina yol acabilmekte ve bu sebeple sanayide cesitli alanlarda kullaniimalarina
olanak tanimaktadir. Sahip olduklart bu 6zelliklerden dolayt denizel canlilar Gzerine yogun calismalar
yuritilmekte olup, denizel kaynaklardan elde edilen triinler giniimiizde Diinya ekonomisinin énemli bir
bolimiini olusturmaya baslamistir. Enerji depolama sistemlerinde kullanilan kaynaklarin sinirli olmast
ve Ozellikle yenilenebilir enetji kaynaklarina yonelimin artmasina bagli olarak tretilen enerjinin
depolanma ihtiyacindaki artig, arastirmacilar: diigitk maliyetli ve ¢evreci farkli kaynaklar arastirmalarina
sebebiyet vermektedir. Bu nedenle denizel kaynaklarin da enetji depolama sistemlerine entegre
edilebilmesi i¢in yapilacak olan ¢alismalar biiylik 6nem tasimaktadir.

Bu ¢alismada, midye kabuklari lityum iyon bataryalarin hem anot hem de katot kisimlarinda
kullanilarak batarya sistemlerindeki performanslari incelenmistir. Anot tarafinda aktif malzeme katot
tarafinda ise aktif malzemenin yiizeyini koruyacak ylizey kaplamasi olarak kullanilmigtir.

Calismada temin edilen beyaz kum midyeleri (Chamelea gallina) toz formuna getirilmistir. Anotta
kullanilmalar1 icin dogrudan laminasyon yontemi ile bakir folyo tizerine kaplanmustir. Katot denemeleri
icin ise sentezlenen LiCoO: katot aktif malzemesinin tzerine bilyali 6giitiicti yardimryla kaplanarak 700
oC’de 1s1l isleme tabi tutulmustur ve kalsiyum oksit yapist elde edilmistir. Yapilan 6n hazirlik islemlerinin
ardindan Uretilen elektrotlar Cr2032 standartlarinda digme bataryalar (Coin cell) icerisine yerlestirilmistir.
Yari hiicrede metalik lityuma karsi yapilan elektrokimyasal performans testlerinin ardindan anot aktif
malzeme olarak kullanildiginda, bataryanin calisma voltajt araliginda midye kabugunun biytik kismin
olusturan kalsiyum karbonatin aktif olmadign gorillmistir. Ancak yapilan katot calismalarinda midye
kabugundan 1sil islem ile Gretilen kalsiyum oksitin LiCoO2’nin ¢evrim performansint (kapasite tutma
orant ve Ozgil kapasite degeri) arttirdigt gbrillmustiir. Ayrica batarya icerisindeki empedansi polarize
etmeden hiz testlerinde de performans artist saglamustir.

Anahtar Kelimeler: Midye kabugu, lityum-iyon bataryalar.
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APPLICATIONS OF MUSSEL SHELLS IN LITHIUM ION BATTERIES
Mehmet Emre CETINTASOGLU!, Omer Suat TASKIN!, Abdullah AKSU!, Ozgul KELES?, Nuray

CAGLAR-BALKIS!
! Istanbul University, Institute of Marine Sciences and Management, Chemical Oceanography
Department, Istanbul
2stanbul Technical University, Faculty of Chemical and Metallurgical Engineering, Department of
Metallurgical and Materials Engineering, Istanbul
nbal@istanbul.edu.tr

As more than 80% of living organisms on earth are found in the aquatic ecosystem, we can assume this
ecosystem is a huge reservoir of different molecular structures that can be used in various areas. Marine
organisms have the potential to make unique compounds as they exposed exceptionally various
physicochemical parameters such as salinity, temperature, pressure, light penetration, currents, pH,
nutrients, dissolved oxygen and carbon dioxide, and inorganic and organic compounds. Essential studies
in planktonic organisms, microbial and unicellular life make marine bio products crucial part of the
Wortld’s economy. Macro algae are one of the important organisms that can be used as a bio-fuel,
fertilizer, feed additive for animals, food supplement and more importantly as an energy resource.
Limited amount of raw materials for lithium ion batteries and increasing demand for energy storage
systems force researchers to find cheaper and more eco-friendly sources as an active material. Therefore,
studies for integration of marine resources to energy storage systems becomes more crucial. In this study,
we will try to use this aspect of macro algae to store lithium ions.

In this study, the electrochemical performance of mussel shells in battery systems was
investigated by using them in both anode and cathode parts of lithium-ion batteries. Mussel shells are
used as active material on the anode side, and they are used as a surface coating material on the cathode
side to protect the surface layer.

White sand mussel (Chamelea gallina) shells were ground in order to obtain powder form and they
were coated to the copper foils via lamination technique. LiCoO» powders were synthesized by sol-gel
route and they were coated with mussel shells via ball miller. After that, a heat treatment procedure was
procured at 700 °C to obtain calcium oxide at the surface of LiCoOs. Cr2032 coin cells were prepared
from obtained electrodes. Electrochemical tests are performed against metallic lithium as a counter
electrode in half cell. It has been observed that calcium carbonate, which constitutes the majority of the
mussel shell, is not active in the operating voltage range of the battery. However, on the cathode side,
surface modification process by using mussel shells enhanced the cyclic performance (capacity retention
and specific capacity) of LiCoOs. Furthermore, C-rate performance was also improved without seeing
any polarization inside the cell impedance.

Keywords: Mussel Shell, lithium-ion batteries.
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MARMARA DENIZI’NDE DENIZ SALYASI/MUSILAJI OLUSTURAN
SEBEPLER

Ahsen YUKSEK
1.U. Deniz Bilimleri ve Isletmeciligi Enstitiisti /Fiziksel Osinografi ve Deniz Biyolojisi Anabilim
Dali/Istanbul
ayuksek@istanbul.edu.tr

Jelimsi canlilar veya denizanalart yiksek dizeyde bozulmus sistemlerin gOstergeleri olarak kabul
edilmesine ragmen, organik madde ve mikro planktonun filtrasyonundan trofik seviyenin st
segmentlerine kadar 6nemli rol oynadiklarindan, pelajik sistemin anahtar tiirleridir. Genel olarak ani ve
asir1 artislart, Gtrafikasyonu, kiyt dolgusu, aveilik gibi yerel ekosistem dengelerinin ani bozulmasi yani sira,
iklim degisikligine bagl olarak tir dagiliminin genislemesi ve idreme potansiyelinin artigt ile de
iliskilendirilmektedir. Yerli olmayan jelimsi tiirlerin bozulmus ekosistemlere kazara girmesi, agirt
cogalarak ciddi sonuglara neden olabilir. Bunu 2007°de Lirigpe tetraphylla titlerinin olusturdugu ekosistem
hasari ile gérdik. Gintimiizde pelajik sistemin tekrar ¢ékmesinde ise yerler titler rol oynamustir. Yerli
tirlerin asirt artiglarinda rol oynayan ana etken kiiciik pelajik tizerindeki asirt aveilik baskist ve besin
bollugudur. 2018’de kaydedilen asir1 aveiligin ardindan, Marmara Denizi’'nde 6nce Salpa kolonileri
ardinda Rhizostoma pulmo ve Aurelia aurita tirlerinde agiri artislar, fitoplankton ve zooplankton
yogunlugunda ise belirgin disiis gézleniyor. Sonug olarak, plankton tstinden beslenen balik tirleri tir
cekilince yerini yine plankton ustiinde beslenen jelimsi canlilar aliyor. Kasim aralik ayinda balikeilarin
salya dedikleri olusum basliyor ve ardindan yogun nanoplankton ¢ogalmasi izleniyor. Béylece Marmara
Denizi pelajik sistem besin akigt tamamen degisiyor. Yapilan aylik gézlemlemelerde musilaj olusumunu
tetikleyen sistemin ortamdaki jelimsi canlhlarin artist ile kuvvetli iligkisi vardir.

Anahtar Kelimeler: Marmara denizi, Besin ag1, Deniz analari, Miisilaj, Salya.
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THE REASONS FOR OCCURRENCE OF SEA SNOT/ MUCILAGE IN THE SEA
OF MARMARA

Ahsen YUKSEK
L.U. Institute of Marine Sciences and Management/ Department of Physical Oceanography and
Marine Biology /Istanbul
ayuksek@istanbul.edu.tr

Even though Jelly-like organisms are accepted as indicators of a degraded ecosystem they are the key
elements of the pelagic system due to their significant role in filtering the microplankton and organic
matter and thus balancing the higher trophic levels. Their bloom is linked generally with eutrophication,
coastal embankment, and fishery activities, however, increasing spatial distribution of species and higher
reproduction potential are also linked with climate change. Entering Non-indigenous species into a
degraded ecosystem, coincidently, may cause severe consequences by blooms of those species. We
witnessed such an event in 2007, when Lirigpe fetraphylla, a non-indigenous species for the Sea of
Marmara, entered the system and caused serious ecosystem damage. Today, however, native species are
responsible for the damage in the pelagic system. The unique factor that played a role in the bloom of
native species is the extreme fisheries pressure on the small pelagic fish. Following the extreme fishery
activities which were recorded in 2018, increased populations of Salpa colonies, later Rhizostoma pulmo
and Aurelia aurita species and decreased phytoplankton and zooplankton abundance were observed in
the Sea of Marmara. Consequently, when the species that feed on plankton are withdrawn from the
system, the gap in the food web is filled with the jelly-like organisms which again feed on plankton.
There is a strong relationship between the system that triggered the mucilage event and the high
abundance of jelly-like organisms in the environment based on the monthly observations. During the
period of November-December 2020, the sea saliva, as fishermen called, took a start and right after that
a dense population of nanoplankton was recorded. The food web of the pelagic system in the Sea of
Marmara thus changed, completely.

Keywords: Marmara Sea, Food web, Jellyfish, Mucilage, Sea snot
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GUNEYDOGU KARADENIZ’DE DERE KAYNAKLI DENIZ COPU TASINIMI:
MANAHOZ DERESI ORNEGI

Yahya TERZI!, Coskun ERUZ?2, Koray OZSEKER3, Neira Purwanty ISMAIL!, Nurettin BASKAN!
! Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri Fakiiltesi, Balikcilik Teknolojisi Mithendisligi
Bolimi, Trabzon, Turkiye
2 Karadeniz Teknik Universitesi, Sirmene Deniz Bilimleri Fakiltesi, Deniz Bilimleri ve Teknolojisi
Mithendisligi Bélumd, Trabzon, Turkiye
3 Karadeniz Teknik Universitesi, Deniz Bilimleri Enstitiisii, Trabzon, Tiirkiye
yterzi@ktu.edu.tr

Bu calismada dereler ile tasinan ve kiyilarda biriken deniz ¢Opleri arasindaki iliskinin belirlenmesi
amaclanmistir. Ornekleme calismalart Trabzon ili Of ve Siirmene kiyilarinda 11 ve Stirmene ilgesindeki
Manahoz Deresinde 5 istasyonda ylrttulmustir. Toplanan atiklar sayilarak birim alandaki miktar
hesaplanmustir.  Ayrica  smuflandirlarak  kompozisyonu  belitlenmistir. Hem kiyt hem de dere
istasyonlarinda en ¢ok rastlanan ¢6p tiirii plastikler olmustur. Bunun yaninda kryisal alandaki ve deredeki

deniz ¢6plerinin kompozisyonu karsilagtirilmigtir.

Anahtar Kelimeler: Deniz ¢6pi, plastik, katr attk
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RIVERINE MARINE LITTER TRANSPORTATION IN THE SOUTHEASTERN
BLACK SEA: A CASE STUDY OF MANAHOZ STEAM

Yahya TERZI!, Coskun ERUZ?2, Koray OZSEKER3, Neira Purwanty ISMAIL!, Nurettin BASKAN!
1 Karadeniz Technical University, Faculty of Marine Sciences, Department of Fisheries Technology
Engineering, Trabzon, Turkey
2 Karadeniz Technical University, Faculty of Marine Sciences, Department of Marine Science and
Technology Engineering, Trabzon, Turkey
3 Karadeniz Technical University, Institute of Marine Sciences and Technology, Trabzon,

Turkey
yterzi@ktu.edu.tr

The aim of this study is to determine the relationship between marine litter transported by streams and
accumulated on the coasts. Sampling studies were carried out at 11 stations on the coasts of Of and
Stirmene districts in Trabzon province, and at 5 stations in Manahoz Stream in Siirmene district.
Collected litter items were counted to estimate the abundance in the unit area. Besides, they were
classified to assess their composition. Plastics were the most common type of litter found in both coastal
and stream stations. In addition, the composition of marine litter in the coastal area and in the stream
was compared.

Keywords: Marine litter, plastic, solid waste
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TURKIYE’'DE BUTUNLESIK KIYI ALANLARI YONETIMI VE
PLANLAMASINDA COGRAFI BIiLGI SISTEMLERI TABANLI COK KRiTERLI
KARAR VERME YONTEMI iLE GELISEN YENI YAKLASIMLAR: KARADENIZ
KIYILARI ORNEGI

Safak Agacdikent, Ozge Cakir?, Tutku Karadogan3
123 Cevre, Sehircilik ve Tklim Degisikligi Bakanlig1, Mekansal Planlama Genel Midirligii, Ankara
ozge.cakir@csb.gov.tr

Turkiye’de Butiinlesik Kiyt Alanlart Yoénetimi ve Planlamasi (BKAYP) calismalart son 15 yil icerisinde
baslamis ve kiy1 alanlar1 6zelinde daha rasyonel ve ekolojik hassasiyeti olan kararlar verilebilmesi adina
hizlt bir degisim siireci gecirmistir. Calismalarin bagladigt giinden bugiine olan stirecte planlama yaklasimi
iki kez degismis, boylelikle G¢ farkli tipte tanimlayabilecegimiz bitunlesik kiy1 alanlari yénetimi ve
planlamasi olugsmustur. Gelinen son agsamada planlama calismalarinda Cografi Bilgi Sistemleri tabanli gok
kriterli karar verme yontemi kullanilmistir. Bu calismanin amacy; Tirkiye’de Bitiinlesik Kiyr Alanlar
Yoénetimi ve Planlamast streclerinde yasanan dénistimin agtklanmast ve Karadeniz kiyillarimizda ¢ok
kriterli karar verme yéntemi uygulanarak biitiinlesik kiyt alanlart yonetimi ve planlamasinda Ulkemiz
Ozelinde yeni bir yaklasim gelistirmektir. Bu kapsamda s6z konusu calismalarda kiyt yapilarinin yer
secimine dayanak olusturacak bilimsel verinin tretilmesi ve kiyt alanlari tagima kapasitelerinin tespiti
amactyla daha 6nceki planlardan farkli olarak 6 farkli konuda olusturulan uzman degerlendirme raporlart
ile sektor anketleri kullamilmug, ayrica kiyr silueti ¢alismasi ile kiyinin denizden gérinimiinde silueti bozan
yap1 ve olusumlar tespit edilmis ve ilgili idarelere tavsiyelerde bulunulmustur. Sonug olarak kiy1 seridine
puanlar verilerek ¢esitli agirhiklandirmalar yapilmis ve t¢ stnifta 6ncelikli bolgeler olusturulmustur. Diger
taraftan, 2020 yilt sonrasinda ¢alismalari baglatilan BKAYP’lar, Stratejik Cevresel Degerlendirme siirecine
tabi oldugundan, Karadeniz’de son yillarda yasanan dogal afet risklerinin de dikkate alinmast amaciyla
cok kriterli karar verme yénteminde iklim degisikligine baglt olusabilecek dogal afet riskleri de kriterler

arasina cklenmis ve planlarin gevresel hassasiyetlerinin en st seviyeye ¢tkarilmast hedeflenmistir.

Anahtar kelimeler: Bitlinlesik Kiy1 Alanlart Planlamast (ICZM), Stratejik Planlama, Stratejik Cevresel
Degerlendirme, Cok Kriterli Karar Verme Yontemi

KARADENIZ 7 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNIiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:ozge.cakir@csb.gov.tr

Ulusal

Deniz Bilimle
Konferansi

NEW APPROACHES DEVELOPED BY GEOGRAPHICAL INFORMATION
SYSTEMS BASED MULTI-CRITERIA DECISION-MAKING METHOD IN
INTEGRATED COASTAL ZONE MANAGEMENT AND PLANNING IN
TURKEY: THE CASE OF BLACK SEA COAST

Safak Agacdiken!, Ozge Cakir?, Tutku Karadogan?
123 Ministry of Environment, Urbanization and Climate Change, General Directorate of Spatial
Planning, Ankara
ozge.cakir@csb.gov.tr

Integrated Coastal Zone Management and Planning (ICZM) in Turkey has started in the last 15 years
and has gone through a process of change in order to make more rational and ecological decisions
specific to coastal areas. In the process since the beginning of the works, the planning approach has
changed and integrated coastal zone management and plans, which can be defined in different types,
have been formed. At the last stage, the Geographic Information Systems-based multi-criteria decision
analysis method was used in the planning studies. The aim of this study is to explain the transformation
experienced in Integrated Coastal Zone Management and Planning processes in Turkey and to develop
a new approach for Turkey in integrated coastal zone management and planning by applying multi-
criteria decision analysis method in Black Sea coast. In this context, different from previous plans, expert
evaluation reports and sectoral surveys prepared on 6 different subjects were used in order to produce
scientific data that will form the basis for the location selection of coastal structures and to determine
the carrying capacity of coastal areas in these studies. Formations were identified and recommendations
were made to the relevant administrations. As a result, various weightings were made by giving points to
the coastline and priority regions were created in three classes. On the other hand, ICZM Plans, which
started to work after 2020, is subject to the Strategic Environmental Assessment process. In order to
take into account the risks of natural disasters experienced in the Black Sea in recent years, natural
disaster risks that may occur due to climate change have been added to the criteria in the multi-criteria
decision-making method, and the environmental sensitivities of the plans have been increased to higher
levels.

Keywords: Integrated Coastal Area Planning (ICZM), Strategic Planning, Strategic Environmental
Assessment, Multi-Criteria Decision Making Method
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DENIZLERDEKI ATIiK PLASTIiGIN EKLEMELI IMALAT YONTEMIYLE ILERI
DONUSUMU
Ayberk SOZEN!, Gékdeniz NESER!

! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Deniz Teknolojisi Anabilim Dali,
Izmir

ayberk.sozen@deu.edu.tr

Plastik atiklarin ise diger alic1 ortamlarin yanisira diinya denizlerinde de dikkat ¢ceken bir cografi yayginlikla
birikmesi, artik kiitesel bir tehdit olarak algilanmakta ve deniz bilimlerinin hemen tim disiplinlerinde
aragtirmalarin  odagina yerlestirilmektedir. Konuyla ilgili arastirmalar ayrica atiklarin toplanmast,
siniflandirilmast ve tanimlanmasi gibi olduke¢a giic asamalart da kapsamaktadir. Ayrica atik plastiklerin
denizel ortamin asindirict etkisinde ugradigt bozunmalar da irdelenerek sucul yasam tzerindeki etkisi
azaltlmis plastik driinler tzerindeki calismalara da yonelinmektedir. Zira strdiiriilebilir bir gelecegin,
neredeyse uygarligimizin temelini olusturan plastik malzemelere karst durmakla degil, onun her tirintin
geri déntisiminiin kosulsuz saglanmastyla miimkiin olacagi oldukea aciktir.

Kiresel plastik endistrisindeki tretim, 1950’de 1,5 milyon tonluk bir kapasiteden, yillik
neredeyse %05,5’luk bir artisla gintimiizde 400 milyon tonluk bir kapasiteye ulasmistir. Bu tretimdeki
oranlarina paralel olarak denizlerde farkli yapida plastiklere rastlanmaktadir. Bu c¢alismada denizlerde
yaygin olarak rastlanilan plastik ¢esitlerine kisaca deginilerek gerek giinlik yasantimizdaki kullanim siklig1,
gerek denizel bozunmaya karst ortalamayr asan dayanimi dikkate almnarak plastik sise tretiminde
kullanilan termoplastiklerden polyester 6zlii PET tiriinlerine odaklanilacaktir.

Denizel plastik atik kitlesinde agirlikga %7°lik bir oranda bulunan PETin, ‘atik malzemelerin 63giin
kullanimindakine esit veya ondan daba yiiksek bir dederdeki iiriine doniistiirme islevi’ olarak adlandirilabilecek ‘leri
déniistim’ olanaklarint arastirmak bu calismanin temelini olusturmaktadir.

Calismada ileri dontsim yontemi olarak, tasarimcilara Urlnlerinin formlarint  belitlerken
Ozgurliik tantyan, G¢ boyutlu yazim teknolojileri yardimiyla islevsellesen eklemeli imalat yontemlerinden
Eriyik Filaman Yigilmast (EYF) yonteminden yararlandlmistir. Bu yontemle bilgisayar destekli olarak
tasarlanmis ¢ boyutlu formlar, iki boyuttaki katmanlardan olusacak sekilde tretilebilmektedir. Bir ¢ok
cklemeli imalat yontemi olmasina karsin EYF yontemi hem maliyet-etkin olarak, hem de tretime kolay
uyarlanabilirligiyle 6n plana ¢tkmaktadir. Izmir Kérfezi'nden toplanan plastik siselerin parcalanmast,
bunlardan ekstriizer yardimiyla filaman olusturulmasi, attk driinlerin cekme mukavemeti temelindeki
gevresel bozunmasinin saptanmast i¢in yapilacak deneylerde kullanidacak numunelerin ¢ boyutlu
yazicida basilmast ve ¢ekme deneyleri Dokuz Eylill Universitesi Deniz Bilimleri ve Teknolojisi
Enstitisi’ntn ilgili laboratuvarinda gergeklestirilmistir.

Deneyler sonucunda PET urtnlerinin mekanik niteliklerinin denizel ortamin etkisiyle %60’a
varan oranda bir bozunmaya ugradigt gérilmustiir. Bu bozunmanin giderilmesi ve PET atiktan katma
degeri yuksek trtinlerin eldesi igin gelistirilen Oneriler, calismanin sonucu olarak sunulmus olup, ayrica
bir de 6rnek trilin tretilerek tiretim stireci degerlendirmesi de yapilmustir.

Anahtar Kelimeler: Denizel plastik kirliligi; PET; Eklemeli imalat yontemleri; Cevresel bozunum,; Tleri

dontsum.
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UPCYCLING OF PLASTIC MARINE DEBRIS BY ADDITIVE
MANUFACTURING METHOD

Avberk SOZEN!, Gékdeniz NESER!
! Dokuz Eylul University, Institute of Marine Sciences and Technology, Marine Technology

Department, Tzmir
ayberk.sozen@deu.edu.tr

As plastic marine debris continues to accumulate significantly in the oceans quite widely, many concern
surround this global threat and a wide variety of the fields of marine sciences have already their attention
on this problem. This research efforts include very tough task of collecting, sorting and identifying ocean
plastics. Additionally the researchers have also been focused on the degradation of waste plastics under
the severe effects of marine environment in order to produce proper plastic materials for mitigation the
risks on aquatic life. Because it is obvious that for a sustainable future of our planet to end production
and use of plastic materials which are the base of today’s civilization seem not to be possible, but to fully
recycle of them should be considered with all the manners.

Global plastic production has been reached to 400 million ton with a yearly increment of 5.5%
from 1.5 million in 1950. There are several classes of plastics encountered in the oceans parallel to their
production share in the above mentioned total volume. In this study, following the determination of
plastics classes in the ocean it has been focused on PET which is a polyester-based thermoplastic due to
its very common use in our daily life and its moderate resistance to marine environmental degradation.

To investigate the possibility of the upcycling which can be determined as “e-use of waste material
in such a way as to create a product of higher gquality or value than original’ of PET existing in the ocean plastic
with 7% in weight has been the main goal of this study.

For the upcycling method in this study, an additive manufacturing technique called as Fused
Filament Fabrication (3F) which provides designers a freedom to form the objects and applies with three
dimensional printing technique has been chosen. With 3F method, three-dimensional forms can be
studied by printing computer-aided design in two-dimensional layers. Although there are different
additive manufacturing methods, 3F is one of the most cost-effective and easiest to implement.
Shredding, grounding of the PET bottles collected from the Izmir Bay, extruding filaments by using the
recyclates, printing samples in 3D printer to test environmental degradation effects on the mechanical
properties and tensile testing have all been performed in the related lab of Dokuz Eylul University
Institute of Marine Sciences and Technology.

From the results of tensile tests, it has been observed almost 60% of degradation in mechanical
properties of the PET products. The propositions to improve the resulting materials and to product an
object with higher added value from waste PET have been given and a sample object has also been
printed.

Keywords: Plastic marine debris; PET; Additive manufacturing methods; Environmental degradation;
Upcycling
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IRAN 20.

YOK ULUSAL TEZ MERKEZI ORNEKLEMINDE GEMIADAMLARI ICIN
BiBLIYOMETRIK BiR iINCELEME

Burcu CELIK!

! Recep Tayyip Erdogan Universitesi, Turgut Kiran Denizcilik Fakiiltesi, Deniz Ulastirma Isletme
Mithendisligi Bélumi, Rize
butcu.celik@erdogan.edu. tr

Bu calismada, Ulusal Tez Merkezi (YOKTEZ) veri tabaninda 1988-2022 yillar1 arasinda gemiadamlarini
konu alan lisansiistl tezler bibliyometrik acidan incelenmigtir. Calisma kapsaminda gemi adamlari ile
iliskili olan 89 lisansiistii tez oldugu belirlenmistir. Tezler yaymlandigi yil, tezin turd (yliksek lisans ve
doktora), enstitii, anabilim dal, Giniversite, konusu, anahtar kelimeler, uygulanan arastirma yontemi, sayfa
sayist ve danismanlarin unvanlart parametreleri baglaminda Microsoft Office Excel programi araciligtyla
incelenmistir. Elde edilen sonuglara gére, yillik ortalama tez sayst 2,62°dir. Son 10 yilda gemi adamlarini
konu alan 65 lisansustii tez hazirlanmistir. Y1l bazinda tretilen tez sayist 2019 yilinda tepe noktadadir
(n=12) ve cogunlugu yiiksek lisans tezlerinden (n=10) olusmaktadir. Uretilen 89 tezin yazarlarindan 70’
erkek, 19’u kadindir. Yapilan tezlerin %87’sinin Ttrkce yazildigt ve en ¢ok sosyal bilimler enstitiisiine
baglt olarak yapildigt (n=42) ve en fazla Deniz Ulastirma Isletme Miihendisligi Anabilim Dali (n=29)
kapsaminda tretildigi belirlenmistir.

Anahtar Kelimeler: Gemiadamlari, Bibliyometrik Analiz, Lisanstisti Tez
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IRAN 20.

A BIBLIOMETRIC ANALYSIS FOR SEAFARERS IN THE SAMPLE OF YOK
NATIONAL THESIS CENTER

Burcu CELIK!

! Recep Tayyip Erdogan University, Turgut Kiran Maritime Faculty, Maritime Transportation
Engineering, Maritime Transportation Engineering Department, Rize
butcu.celik@erdogan.edu. tr

In this study, postgraduate theses on seafarers between the years 1988-and 2022 were examined
bibliometrically in the database of the YOK National Thesis Center. Within the scope of the study, it
was determined that there were 89 postgraduate theses related to seafarers. The theses analyzed through
the Microsoft Office Excel program in the context of the year they were published, the type of the thesis
(master's and PhD), institute, department, university, subject, keywords, applied research method,
number of pages, and titles of advisors. According to the results obtained, the annual average number
of the thesis is 2,62. In the last 10 years, 65 postgraduate theses on seafarers have been prepared. The
number of theses produced yeatly is at its peak in 2019 (n=12) and the majority consists of master's
theses (n=10). Of the 89 theses produced, 70 are male and 19 are female. It was determined that 87%
of the theses were written in Turkish, mostly affiliated with the social sciences institute (n=42) and
produced mostly within the scope of the Maritime Transportation Management Engineering

Department (n=29).

Keywords: Seafarers, Bibliometric Analysis, Post-graduate Thesis
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MARMARA DENIZI’'NDE GOZENEK SUYU BiYOJEOKIMYASAL OZELLIKLERI

Ismail AKCAY!, Serhat SEVGEN!, Nimet ALIMLI!, Gamze TANIK?2, Mustafa YUCEL!
! Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28, 33731 Erdemli-Mersin
2 Orta Dogu Teknik Universitesi-Jeoloji Mithendisligi, Ankara
ismail@ims.metu.edu.tr

Marmara Denizi’nde, gbzenek suyu besin tuzlari, redoksa duyarlt elementler ve diyajenetik stireclerde rol
alan major elementlerin dinamikleri 6trofikasyon, dip su oksijen seviyeleri ve de sismik olaylar ile dogrudan
iliskilidir. Dogal ve insan kaynakls kirlilik yiiklerinin etkisiyle 6zellikle Cinarctk Baseni ve Izmit Korfezi’nde
otrofik durum gelismis ve dip sularda suboksik ve anoksik kogullar kalici hale gelmistir. Bu calisma
kapsaminda, Marmara Denizi'nde oksijensizlesme ve 6trofikasyonun sediman gbzenek suyu
biyojeokimyasal 6zelliklerine etkilerinin anlagilmast amaciyla 2019 kis ve yaz dénemlerinde yaklasik 100
istasyonda yerinde fiziksel Slctimler (sicaklik, tuzluluk, yogunluk, seki disk derinligi) ve biyokimyasal
degiskenlerin (¢6ztinmus oksijen, besin tuzlari, klorofil-a) Sl¢im ve 6rneklemeleri gergeklestirilmistir.
Ayrica, Izmit Korfezi, Cinarcik Baseni ve Giiney Marmara Denizi’nde belirlenen 13 istasyonda sediman
karot 6rneklemeleri gerceklestirilip, gbzenek sulari elde edilmistir. Sediman gbzenek sularinda besin tuzlari
(8i, N, P), reaktif demir (r-Fe), hidrojen silfiir (H,S), ve major elementlerin (Cl, SO4, Li, Na, K, Mg, Ca)
Olcimleri gerceklestirilmistir. Elde edilen sonuglara gore, en yitksek gbzenek suyu reaktif silikat, fostat ve
amonyak degerleri 6trofik kogullarin gelistigi birincil Gretimin (klorofil-a bakimindan) gérece yiliksek ve
suboksik/anoksik kosullarin gozlendigi Tzmit Kérfezi ve Cinarcik Baseni'nden elde edilen karot
6rneklerinde Sl¢tilmustiir. Gorece ditsitk degerler, yitksek dip su oksijen seviyelerinin gorilldiigl ve birincil
tretimin digik oldugu Glney Marmara Denizi’nde Sl¢tilmistiir. G6zenek suyu nitrat, stlfat ve hidrojen
stilfir Slgtimlerine gére, Cinarctk Baseni ve Tzmit Kérfezi sedimaninda iist 20-30 ecm’lik alanda organik
madde parcalanmasinda denitrifikasyon ve sillfat indirgenmesi olaylart gézlenirken, Giiney Marmara
Denizi’nde oksik respirasyon ile sinirh kalmistir. Ayrica, 6zellikle Izmit Korfezi’nde, sediman gézenek suyu
siilfat, hidrojen silfiir ve major elementlerin derinlik profilleri, oksijensiz metan oksidasyonu (AOM),
karbonat presipitasyonu, demir-oksit indirgenmesi, demir-silfir presipitasyonu ve disiik sicaklikta
gerceklesen silikat diyajenezi gibi bir¢ok biyojeokimyasal ve erken diyajenetik siireclerin gerceklestigini
gbstermistir.

Anahtar Kelimeler: Gézenck suyu, biyojeokimya, diyajenez, Marmara Denizi.
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POREWATER BIOGEOCHEMICAL PROPERTIES IN THE MARMARA SEA

Ismail AKCAY!, Serhat SEVGEN!, Nimet ALIMLI!, Gamze TANIK?2, Mustafa YUCEL!
! Middle East Technical University-Institute of Marine Sciences, P.O. Box 28, 33731 Erdemli-Mersin
2 Middle East Technical University-Department of Geological Engineering, Ankara

ismail@ims.metu.edu.tr

The dynamics of porewater nutrients, redox-sensitive elements, major ions involved in the diagenetic
processes and also solid-state geochemistry in the Marmara Sea have been influenced by eutrophication,
bottom water suboxia/anoxia as well as seismicity in the region. Development of eutrophication and
deep water suboxia/anoxia has been experienced in the Cinarcik Basin and Izmit Bay due to natural and
terrestrial pressures. In this study, in order to understand the impacts of deoxygenation and
eutrophication on the sediment porewater biogeochemical properties in the Marmara Sea, 7 sitn physical
(temperature, salinity, density, secchi disk depth) measurements and biochemical (dissolved oxygen,
nutrients, chlorophyll-a) measurements and sampling were performed at about 100 stations in winter
and summer periods of 2019. Furthermore, sediment core samples were obtained from the 13 selected
stations in the Izmit Bay, Cinarcik Basin and Southern Marmara Sea and porewater samples were
extracted from the obtained core samples on board. Porewater nutrients (Si, N, P), reactive iron (r-Fe),
hydrogen sulfide (H»S) and major elements (Cl, SO4, Li, Na, K, Mg, Ca) were measured. The study results
indicated that maximum concentrations of porewater reactive silicate, phosphate and ammonium were
measuted in the eutrophic and suboxic/anoxic Izmit Bay and Cinarcik Basin having higher primary
production (in terms of chlorophyll-z). Lower concentrations were recorded in the Southern Marmara
Sea having lower primary production and more oxygenated deep waters. Porewater nitrate, sulfate and
hydrogen sulfide concentrations showed that organic matter degradation processes in the upper 20-30
cmbs have been occurred by oxic respiration, denitrification and sulfate reduction whilst organic matter
decomposition was limited by oxic respiration in the upper sedimentary column in the southern Marmara
Sea. Moreover, the distribution of porewater sulfate, hydrogen sulfide, and major elements throughout
the sediment cores obtained specifically from the Izmit Bay, suggested principal biogeochemical and
early diagenetic processes such as anaerobic oxidation of methane (AOM), carbonate precipitation, Fe-
reduction, Fe-S precipitation and low-temperature silicate diagenesis.

Keywords: Porewater, biogeochemistry, diagenesis, Marmara Sea
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ASLAN BALIGI (PTEROIS MILES, (BENNETT, 1828)’ NIN KAS-KEKOVA
DKA’NDA (BATI AKDENIZ) BOY- AGIRLIK ILiSKiSI VE KONDUSYON
FAKTORU

Merve KARAKUS1, Coskun Menderes AYDIN!
! Akdeniz Su Uriinleri Aragtirma, Uretme ve Egitim Enstitiisi Miidiirligii, Demre/AntalyaTURKIYE
mervekarakus86@gmail.com

Bu calismada, Bati Akdeniz kiyist Kas-Kekova Deniz Koruma alaninda avlanan aslan baliklarinin (Prerois
miles) , 2018-2020 yillart arasindaki boy agirlik iliskileri ve kondiisyon faktérii incelenmistir. Orneklemeler
aylik olarak tiplii dalis yapilarak ve zipkin kullanilarak yapilmistir. Calismada 1989 birey 6rneklenmis
olup, disi bireyler 10,7-36,5cm arasinda, erkek bireyler 8,7- 4lcm arasinda, tim bireyler 7,1-41 cm
arasinda dagilim g6stermistir. Disi ve erkek bireylerin 6l¢timleri arasinda istatistiksel olarak fark olmadig
sonucuna ulasilmistir (t-test, P>0,05). Esey ayrimi gézetilmeden degerlendirilen tiiriin boy-agirlik
denklemi: W= 0,004L384 ve R2 =0.976 olarak bulunmustur ve bu habitatta pozitif allometrik bir biiyime
gOsterdigi belitlenmistir. Preoris miles bireyinin maksimum kondisyon faktorii degeri ise 1.53 olarak
hesaplanmustir.

Anahtar Kelimeler: Aslan balig1, Prerois miles, boy-agithk iliskisi, Kas-Kekova DKA,
Kondisyon faktori.
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LENGTH -WEIGHT RELATIONSHIP AND CONDITION FACTOR OF
LIONFISH (PTEROIS MILES,(BENNETT,1828)), FROM KAS-KEKOVA MPA
(EASTERN MEDITERRANEAN)

Merve KARAKUS! Coskun Menderes AYDIN!
! Mediterranean Fisheries Research, Production and Training Institute, Demre/AntalyaTURKIYRE
mervekarakus86@gmail.com

In this study, the length-weight relationships and condition factor of lionfish (Pterois miles) caught in Kas-
Kekova Marine Protected Area, on the western Mediterranean coast, between the years 2018-2020 were
investigated. In the study, 1989 individuals were sampled, and female individuals ranged between 10.7-
36.5 cm, male individuals between 8.7-41 c¢cm, and all individuals between 7.1-41 cm. It was concluded
that there was no statistical difference between the measurements of female and male individuals (t-test,
P>0.05). The length-weight equation of the species evaluated without sex discrimination was found as:
W= 0.004L384 and R?=0.976 and it was determined that it showed positive allometric growth in this

habitat. The maximum condition factor value of the Preoris miiles individual was calculated as 1.53.

Keywords: Devil Lionfish, Prerois miles, length-weight relationship, Kas-Kekova MPA,

Condition factot.
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BENTIK HABITATLAR VE BALIKCILIK ETKILESIMI: MedKeyHabitats I1
TURKIYE PROJESI

Gokhan KABOGLU!, Baris AKCALI!, Nilhan KIZILDAG!, E. Miimtaz TIRASIN', Orhan
ATGIN!, Ozkan OZELL Sinem OGUZ KABOGLU!, Biilent CIHANGIR!, A. Harun OZDAS!,
Sermin ACIK CINAR!, Ferah YILMAZ!, Sinem ONEN!, Banu BITLIS!, Elif CAN YILMAZ!, K.
Can BIZSEL!, Irfan YILDIZ!, Onur KARAYALIZ, Ozge OZGEN!, Harun GUCLUSOY', Emrah

MANAP?, Yassine Ramzi SGHAIER*, Atef OUERGHI*
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiist, Tzmir

2 Ege Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimd, Tzmir
3T.C. Cevre, Sehircilik ve Tklim Degisikligi Bakanlgs, Tabiat Varliklarint Koruma Genel Midiirliigi,
Ankara
+ Ozel Korunan Alanlar Bélgesel Faaliyet Merkezi (SPA/RAC), Tunus
gokhan.kaboglu@deu.edu.tr

“Tiirkiye Foca Ozel Cevre Koruma Bélgesi'nde 6nemli denizel habitatlarin haritalandirilmast ve balikgtlik
faaliyetlerine karst kirilganliklarinin degerlendirilmesi projesi”, bentik habitatlarin belirlenmesi ve
baliketlikla etkilesimlerinin arastiriimast amaciyla, 2019-2020 yillarinda Foga Ozel Cevre Koruma (OCK)
Bolgesi'nde gerceklestirilmistir. Ulkemizde bir ilk olan proje, MAVA Vafki tarafindan fonlanan
MedKeyHabitats II programi kapsaminda, sahibi Ozel Korunan Alanlar Bélgesel Faaliyet Merkezi
(SPA/RAC) ve ulusal odak noktast T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi-Tabiat
Vatliklarint Koruma Genel Midiirligii koordinasyonunda, Dokuz Eyliil Universitesi-Deniz Bilimleri ve
Teknolojisi Enstitiisii tarafindan yiritilmistir.

Proje kapsaminda yapilan arazi ¢alismalari, bentik habitatlarin haritalanmasi icin akustik Sl¢iimler
(tek 1s1nlt batimetri ve yandan taramali sonar) ve yerinde dogrulama ¢alismalarini (sediman, yumusak ve
sert zemin bentik 6rneklemeleri, transekt ve sualtt kamera sorveyleri) icermektedir. Foca OCK Bolgesi
balikcihigiyla ilgili bilgiler ise, kiyt balikcilariyla yapilan anket sérveyi ve Sualtt Gorsel Sayim teknigi
calismastyla elde edilmistir. Sonrasinda, bentik habitatlar Avrupa Doga Bilgi Sistemi (EUNIS)
siniflandirma semasina gére siuflandirlmig ve tespit edilen habitat tiplerinin yasal ve yasadist balik¢ihk
faaliyetlerine karst hassasiyeti tespit edilmistir. Tim bulgular, Cografi Bilgi Sisteminde (CBS) uzamsal
bilgilere déntstiirilmus ve dijital kartografik envanterleri olusturulmustur. Ayrica, proje kapsaminda
Posidonia oceanica deniz gayitlarinin izlenmesi i¢in 4 adet izleme istasyonu kurulmus ve yerel kapasiteye
katkida bulunmak amaciyla projede uygulanan yontemler hakkinda egitimler verilmistir.

Yapilan analizler sonucunda, calisma alani olan Foca OCK Bélgesi 0-50 m derinlik zonu
icerisinde, EUNIS semasina gore infralittoral kaya, infralittoral biyojenik habitat, infralittoral iri sediman,
infralittoral karistk sediman, infralittoral kum ve infralittoral camur habitatlar altinda 15 bentik habitat
tipi tespit edilerek haritalanmistir. Habitatlarin balikeilik faaliyetlerine karst hassasiyeti incelendiginde,
mevzuata uygun ticari balikcilligin adalarin etrafinda yogunlastigt ve bu alanlardaki deniz habitatlarinin
yiiksek hassasiyetine neden oldugu belirlenmistir. Ote yandan, Orak ve Incir Adalar1 ile anakara ve liman
bélgesi arasinda yasadist balikeilik faaliyetleri yogundur. Dolayistyla bolgedeki habitatlar tizerinde hem
yasal hem de yasadist aveiligin toplam baskist yiiksektir.

MedKeyHabitats II Tirkiye projesi bulgulart ve deneyimi yerel ve ulusal 6lgeklerde 6nemli
katkilar vermeye baslamustir. Yerel 6lgekte, 2022-2026 dénemi icin hazirlanan Foca OCK Bolgesi
yonetim planinda temel girdilerden biri olmustur. Daha da 6nemlisi, kazanilan bilimsel ve teknik birikim,
gelecekte Tturkiye denizleri habitat haritalama galismalarina katki saglayabilecek bir arastirma olarak
degerlendirilmektedir.

Anahtar Kelimeler: Habitat haritalama, EUNIS, Kiyt balikeiligi, Habitat hassasiyeti, CBS, Foga OCK
Bolgesi.
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BENTHIC HABITATS AND FISHERIES INTERACTIONS: MedKeyHabitats II
TURKEY PROJECT

Gokhan KABOGLU!, Baris AKCALI!, Nilhan KIZILDAG!, E. Miimtaz TIRASIN', Orhan
ATGIN!, Ozkan OZELL Sinem OGUZ KABOGLU!, Biilent CIHANGIR!, A. Harun OZDAS!,
Sermin ACIK CINAR!, Ferah YILMAZ!, Sinem ONEN!, Banu BITLIS!, Elif CAN YILMAZ!, K.
Can BIZSEL!, Irfan YILDIZ!, Onur KARAYALIZ, Ozge OZGEN!, Harun GUCLUSOY', Emrah

MANAP?, Yassine Ramzi SGHAIER*, Atef OUERGHI*
! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Tzmir

2 Ege University, Faculty of Fisheries, Department of Marine—Inland Waters Sciences and Technology,
Izmir
3'The Ministry of Environment, Urbanization and Climate Change, General Directorate for Protection
of Natural Assets, Ankara
4+ Regional Activity Centre for Specially Protected Areas (SPA/RAC), Tunisia
gokhan.kaboglu@deu.edu.tr

The project entitled “Mapping of marine key habitats and assessing their vulnerability to fishing activities
in Foga Special Environmental Protection Area, Turkey” aimed to determine the benthic habitats and
their interactions with fisheries in the Foca Special Environmental Protection Area (SEPA). The project
was conducted between 2019-2020 under the coordination of the Regional Activity Centre for Specially
Protected Areas (SPA/RAC) and the national focal point the General Directorate for Protection of
Natural Assets of the Ministry of Environment, Urbanization and Climate Change. The research, which
is the first of its kind in Turkey, was performed by the Institute of Marine Sciences and Technology of
Dokuz Eylil University.

Habitat mapping fieldworks comprised of acoustic measurements (single beam echosounder
and side scan sonar) and ground-truthing surveys (sediment, soft and hard bottom benthic samplings,
transect and dropdown camera surveys). Foca SEPA fisheries data were collected via questionnaire
survey and Underwater Visual Census method. Afterwards, benthic habitats were classified according to
the European Nature Information System (EUNIS), and analysis were performed to determine their
sensitivity to artisanal and illegal fisheries. All results were digitized as spatial data in the Geographic
Information Systems (GIS) and their digital cartographic inventories were created. Additionally, 4
systems to monitor Posidonia oceanica meadows were established and training activities about the project
methodology were conducted to increase the local capacity.

15 EUNIS habitat types of infralittoral rock, infralittoral biogenic habitat, infralittoral coarse
sediment, infralittoral mixed sediment, infralittoral sand and infralittoral mud were observed and spatially
defined in the 0-50 m depth zone of the Foca SEPA. According to the sensitivity analysis, the commercial
rules-based fishing was determined to be dense around the islands resulting in an increased sensitivity of
the marine habitats in these areas. On the other hand, illegal fishing was dense between Orak and Incir
Islands, mainland and the port area. This situation results in a high total pressure of the legal and illegal
fishing among the habitats in the SEPA.

The scientific results and research experience of the MedKeyHabitats II Turkey project have
already made essential contributions at both local and national scales. At local scale, it provided crucial
scientific knowledge to the Foca SEPA management plan for the 2022-2026 period. Furthermore, the
scientific and technical experience gained on habitat mapping approaches is assessed to be a potential
significant contribution to habitat mapping studies for the Turkish marine environment in the near
future.

Keywords: Habitat mapping, EUNIS, Artisanal fisheries, Habitat sensitivity, GIS, Fogca SEPA.
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SEDIMENTTE METAL ZENGINLESME FAKTORU TESPITINDE REFERANS
DEGER KULLANIMI: DOGU KARADENIiZ ORNEGI

Ali ALKAN! Nigar ALKAN?2
! Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
2Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi, Baltk¢tlik Teknolojisi Mithendisligi
Bolumi, Trabzon
aalkan@ktu.edu.tr

Cevresel Orneklerde bir elementin zenginlesme diizeyini belirlemek amaciyla kullanimi en ¢ok tercih
edilen araglardan birisi Zenginlesme Faktéri (EF) hesaplanmasidir. Referans element olarak genellikle
sedimentte yliksek diizeyde bulunan ve bu nedenle antropojenik faktérlerden etkilenme diizeyi distik Al
Fe, Mn vb. elementler tercih edilir (Abrahim ve Patrker, 2008; Alkan vd., 2015). Ancak hem referans hem
de ilgilenilen elementin ge¢misteki konsantrasyonunu belirlemek igin standart bir prosediir yoktur
(Rodriguez vd, 2006; Carballeira vd., 2002; Bern vd., 2019). Bu amagcla bagvurulan ti¢ ana yaklagim
mevcuttur. Bunlardan ilki, elementlerin antropojenik etki 6ncesi dénemdeki konsantrasyonunun
belitlenmesi, ikincisi calistlan alanla aynt mineral ve jeolojik yapiya sahip kirlenmemis alandaki
konsantrasyonunun belirlenmesi ve diger alternatif ise yerkabugu icin belirlenen ortalama degerlerin
kullanlmasidir. Tlk iki alternatifin kismen zorlugu nedeniyle gegmiste ve giiniimiizde yapilan bir¢ok
calismada yerkabugu icin verilen ortalama degerlerin indeks hesaplanmalarinda kullanildigt bilinmektedir.
Ancak kuresel ortalama degerlerin kullaniminin en biiyitk dezavantaji bélgesel dogal jeokimyasal cesitliligi
gbzardl etmesi nedeniyle yanlis anomalilerin ortaya ¢ikmasina yol a¢masidir (Rodriguez vd., 2000;
Abrahim ve Parker, 2008).

Bu calismada Dogu Karadeniz kiyist boyunca 34 ayri noktada hem diinya ortalamalart hem de
sediment karot 6rneklerinden elde edilen ge¢mise yonelik degetler kullanilarak hesaplanan sediment
orneklerindeki nikel icin zenginlesme degerleri kiyaslanmistir. Diinya ortalamasina ait degertler
kullanildiginda yapilan hesaplamalarda on ayri lokasyonda 6nemli diizeyde zenginlesmeye karsilik gelecek
Zenginlesme Faktorleri (ZF) tespit edilmistir. Opysa elementlerin = gecmis  ddéneme  ait
konsantrasyonlarinda sediment karot érneklerinden elde edilen veriler kullamldiginda bélgede nikel icin
bir zenginlesmenin s6z konusu olmadigt ve yliksek nikel derisimlerinin karasal ortamdaki volkanitler ve
sedimenter kayalarla iliskili oldugu gorilmektedir (Alkan vd., 2021).

Anahtar Kelimeler: Sediment, Zenginlesme fakt6rii, Referans deger

KARADENIZ 19 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNIiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:aalkan@ktu.edu.tr

Ulusal ‘
Deniz Bilimleri
Konferansi

USE OF REFERENCE DATA FOR METAL ENRICHMENT FACTOR
CALCULATION FOR SEDIMENT: A CASE STUDY FROM THE EASTERN
BLACK SEA SHELF

Ali ALKAN', Nigar ALKAN 2
! Karadeniz Technical University, Institute of Marine Science and Technology, Trabzon
2 Karadeniz Technical University, Faculty of Marine Science, Trabzon
aalkan@ktu.edu.tr

The enrichment Factor (EF) is one of the most preferred tools to determine the enrichment level of an
element in environmental samples. In the calculation, elements such as Al, Fe, and Mn, which are found
at high levels in the sediment and therefore have a low level of being affected by anthropogenic factors,
are preferred as reference elements (Abrahim and Parker, 2008; Alkan et al., 2015). However, there is no
standard procedure for determining the background concentration of both the reference and the element
of interest (Rodriguez et al., 2006; Carballeira et al., 2002; Bern et al., 2019). There are three main
approaches used for this purpose. The first of these is to determine the concentration of the elements
in the pre-anthropogenic period, the second is to determine the concentration in the uncontaminated
area with the same mineral and geological structure as the studied area, and the other alternative is to use
the average values determined for the eatth's crust. Due to the difficulties of the first two alternatives, it
is known that the average values given for the earth's crust are used in many studies conducted in the
past and today in index calculations. However, the biggest disadvantage of using global average values is
that it ighores regional natural geochemical variation and leads to false anomalies (Rodriguez et al., 2000;
Abrahim and Parker, 2008).

In this study, nickel enrichment values in sediment samples calculated using both world averages
and background concentrations obtained from sediment core samples at 34 different points along the
Eastern Black Sea coast were compared. According to the Enrichment Factors calculated with world
averages, significant enrichment was detected in 10 different locations. However, when the data obtained
from the sediment core samples were used for the concentrations of the elements for the past period, it
was determined that there was no enrichment for nickel in the region. It can be evaluated that the high
nickel concentrations detected in the region are related to the volcanics and sedimentary rocks in the
terrestrial environment (Alkan et al., 2021).

Keywords: Sediment, Enrichment factor, Reference data
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BIREYSEL TEK KULLANIMLIK KATI ATIKLARIN CEVRE KIRLILIGI VE
DENIZ COPU UZERINDEKI ETKIiSI: KTU KAMPUSU ORNEK OLAY
INCELEMESI

Coskun ERUZ!, Fatma Telli KARAKOC!, Ertug DUZGUNES?, Muzaffer FEYZIOGLU!, Hacer
SAGLAM!, Nigar ALKANZ, Sercan EROLS3, Koray OZSEKER®, Yahya TERZI2, Nurettin
BASKAN?2, Neira Purwanty ISMATI >
1 Karadeniz Teknik Universitesi, Fen Bilimleri Enstitiisii, Stirmene Deniz Bilimleri Fakiiltesi, Deniz

Bilimleri ve Teknolojisi Mithendisligi Bolimi, Trabzon
2 Karadeniz Teknik Universitesi, Fen Bilimleri Enstitiisii, Siirmene Deniz Bilimleri Fakiiltesi, Balikc1lik
Teknolojisi Mihendisligi Bolimi, Trabzon
3 Karadeniz Teknik Universitesi, Fen Bilimleri Enstitiisii, Stirmene Deniz Bilimleri Fakiiltesi, Deniz
Ulastirma Isletme Mithendisligi Bolimii, Trabzon
4 Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon

neira.ismail@gmail.com

Artan nifus ile birlikte gelisen sanayi ve tiiketime bagl olarak hizla artan ‘kati attk’ lara baglt ¢evre
sorunlart, diinyanin en 6nemli sorunlarindan birisini teskil etmeye basladi. Ozellikle son yillarda diinyanin
her yerinde deniz ¢opi siirekli giindem haline gelmeye bagladi. Kat1 atik tiretimi, geri doniigiim, bertaraf
ve azalttim konusunda uluslararasi ve ulusal mevzuat, uygulamalar mevcut olmasina karsin, sorun hizla
artmaya devam etmektedir. Kati atiklarin denize ulagmasint 6nlemek icin yapilabilecek en basit ve
ekonomik ¢6ziim farkindalik olugturularak, bireyler tarafindan atiklart dogaya atmamaktir, kurumlar
tarafindan atilmamasint saglamaktir. Bu calisma, AB, CBC, BSB785 kodlu LitOUter Projesi kapsaminda
gerceklestirilmistir. Calismada, Karadeniz’de deniz ¢6pii ile ilgili farkindaligi artirma amacli KTU merkez
kampiiste, bireysel kullanilip atidan, riizgar, yagts ve kanalizasyona baglt tasimm ile denize taginama
potansiyele olan atiklarin varligi, bollugu incelenmistir. Farkindalik ve tespit amaglt etkinlik kapsaminda,
kampisi kullanan akademik ve idari personeller, Gniversite Sgrencileri ile birlikte, lise ve orta okul
ogrencileri, 6gretmenler STK temsilcileri, orta okul ve lise 6grencileri ve Ogretmenleri ve halktan
katilimcilart olusan yaklagtk 105 kisi katilmistir. Her giin ilgililerce diizenli olarak temizlenen, KTU
Kanuni kamptsiinde gerceklestirilen kat1 atik tespit ve farkindalik etkinligi, 34.000 m2 alanda, 8.500 m
uzunluga sahip 10 farkl giizergah tizerinde yapilmustir. Toplam 7916 adet tamamu kullan at tarz1 bireysel
kullanim sonucu tretilmis katt attk toplanmustir. Atiklarin, yiizde 90’1 plastik, %6’st kagit, %2’si metal ve
%2’si Covid19 ile ilgili (maske ve 1slak mendil) atiklardan olusmaktadir. Plastik atiklar arasinda en biytik
orant %80 6338 adet ile sigara izmariti olusturmaktadir. AB raporuna gore sigara izmariti Karadeniz’deki
deniz ¢6pi arasinda en ¢ok bulunan katt atiktir. Ayrica 66 adet Covid-19a bagh tek kullanimhk maske
toplanmistir. Kampiis alaninda diizenli temizlik yapilmasina ragmen, temizlik sonrast atilmis, ulasilmayan
kenarlarda birikmis, otsu ya da odunsu bitkiler arasinda kalmis ¢ok yitksek miktarda atik toplanmis
olmasi, dogaya atilmis olan kat1 atiklarin kontrol altina almak, bertaraf etmenin ne kadar gii¢ oldugunun
bir gostergesidir. Kisisel atiklar, evsel ve endiistriyel kati atiklar etrafa sacilip riizgar veya yagmur suyu
akist etkisi ile akarsu ve kanalizasyon sitemlerine ile denize ulastr ve deniz ¢6pii olur. Sorunun ¢éziimiinde
en 6nemli faktor, dogaya katt attk atmamak icin toplumsal ve bireysel farkindalik seviyesini arttirmak,
cezal muieyyideleri etkin kilmaktir.

Anahtar Kelimeler: Kati atik, Deniz Copi, Farkindalik, LitOUTer, Karadeniz
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IMPACT OF INDIVIDUAL DISPOSABLE SOLID WASTES ON
ENVIRONMENTAL POLLUTION AND MARINE LITTER: A CASE STUDY OF
KTU CAMPUS
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As the population grow, environmental problems due to 'solid waste' are increasing rapidly triggered by
developing industry and consumptions. It has started to constitute one of the most important problems
of the world. Especially in recent years, marine litter has started to become a constant agenda all over
the world. Although there are international and national legislation and practices regarding solid waste
management, recycling, disposal and reduction, the problem continues to increase rapidly. The simplest
and most economical solution to prevent solid wastes from reaching the sea is to raise awareness and
not to throw waste into nature by individuals, also to ensure that these wastes are not illegally disposed
by institutions. This study was carried out within the scope of the EU, CBC, BSB 785 LitOU Ter Project.
In the study, the present and abundance of individual disposable wastes, which have the potential to be
transported to the sea by wind, precipitation and sewage-related transport were examined in the central
campus of KTU in order to raise awareness about marine litter in the Black Sea. Within the scope of the
awareness and determination activity, approximately 105 people, consist of campus academic and
administrative staffs, university, high school and middle school students, teachers, representatives of
NGOs and the public participated. The solid waste determination and awareness activity held in the
KTU Kanuni campus, which is regularly cleaned by the relevant authorities, was held on 10 different
routes with a length of 8,500 m on an area of 34.000 m2. A total of 7916 solid wastes, all of which were
produced as a result of disposable individual use, were collected. Of the wastes, 90% plastic, 6% papet,
2% metal and 2% Covid19-related (mask and wet wipes) wastes. Among the plastic wastes, cigarette
butts constitute the highest rate with 80%, 6338 pieces. According to the EU report, cigarette butts are
the most common solid waste among marine litter in the Black Sea. In addition, 66 disposable masks
due to Covid-19 were collected. Despite regular cleaning in the campus area, the fact that a very high
amount of waste was collected after cleaning, accumulated on inaccessible edges, and remained among
herbaceous or woody plants, is an indicator of how difficult it is to control and dispose of solid wastes
thrown into nature. Personal wastes, domestic and industrial solid wastes are scattered around and reach
the river and sewer systems with the effect of wind or rain water flow and become marine litter. The
most important factor in solving the problem is to increase the level of social and individual awareness

in order not to throw solid waste into the nature, and to make penal sanctions effective.

Keywords: Solid waste, Cleanup Raising awareness, EU Project, Black Sea.
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KIZILIRMAK DELTA GOLLERINDEKI YABANCI VE ISTILACI BALIK
TURLERI: IASON PROJESI
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AB Karadeniz Sinir Otesi Isbirligi (CBC) programi 2014-2021 doneminde desteklenen BSB-1121
IASON projesi kapsaminda Karadeniz Koruma Altinda olan delta alanlarinda iklim degisime bagl
yabanct ve istilact tiirlerin varligt ve dagiliminin tespiti ve iklim degisimine baglt degisiminin, bilgi iletisgim
teknolojileri kullanilarak izlenmesi ¢alismast yiritilmektedir. Proje kapsaminda Karadeniz de tek kiyt
koruma ve Ramsar alam olan Kizilirmak deltast ¢alistimaktadir. Elde edilen ilk veriler 1s1ginda delta
kiyilar1 ve géllerinde 26 sucul yabanci ve istilact tirtn varligi tespit edilmistir.

Istilact titrlerin yonetilmesi, kontrol altina alinmast ve bunlarin yayilmasinin 6nlenmesine yonelik
¢abalarin amacina ulagmast icin gerekli mevecut durum tespitine yonelik bilgiler saglamak, nicel ekolojik,
ekonomik ve sosyal etki degerlendirme yontemleri gelistirmek icin izleme ¢alismalari, envanter
programlart ve dagihim verileri gereklidir. AB destekli IASON Projesi ( Karadeniz Delta koruma
alanlarinda yabanct ve istilact tlrlerin tespiti ve izlenmesi ) kapsaminda yiritilen bu ¢alismada,
Turkiye'nin Karadeniz Bolgesinin en buyiik sulak alani ve Ramsar sahast olan Kizilirmak Deltasi'nda
istilact balik tiirlerinin  varligi arastirilmistir.  Kizilirmak Deltasi'nda yer alan ¢ goldeki balik
populasyonlari, ilkbahar ve yaz aylarinda galsama aglar1 ve elektrosok yontemi ile Srneklenmistir.
Orneklenen baliklar, mtDNA'nin COI gen bolgesi analiz edilerek tiir diizeyinde genetik olarak
tanimlanmustir. Toplamda, tiir dizeyinde 17 farklt balik taksonunun varligs tespit edilmistir. Bunlarin
arasinda Ozellikle dort istilact tir; Carassins gibelio, Syngnathus abaster, Psendorasbora parva ve Gambusia
holbrooki tirtlerinin 6rneklenen tim delta gbllerinde yayiim gosterdigi dogrulanmustr.

Anahtar Kelimeler: Kizilirmak,delta ekosistemleri, yabanci ve istilact tiitler, IASON, balik
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INVASIVE AND ALIEN FISH SPECIES IN KIZILIRMAK DELTAIC AREA:
IASON PROJECT

Rafet Cagri OZTURK2 Mehmet AYDIN3, Coskun ERUZ!, Fatma Telli KARAKOC!, Ahmet SAHINZ,
Hacer SAGLAM!, Ilknur KURT*, Muzaffer FEYZIOGLU!, Yahya TERZI2 Nurettin BASKAN?2

1 Karadeniz Technical University, Marine Science Faculty, Department of Marine Science and
Technology, Trabzon
2 Karadeniz Technical University, Marine Science Faculty, Department of Fisheries Technology
Engineering, Trabzon
ceruz@ktu.edu.tr
30rdu University, Marine Science Faculty, Department of Marine Science and Technology , Ordu
4 Karadeniz Technical University, Instutute of Marine Science and Technology, Trabzon

In the Black Sea, the BSB-1121 IASON project, which was supported by the EU Black Sea Cross-Border
Cooperation (CBC) program during the 2014-2021 period, is being carried out. The aim of the project
is to detect the presence and distribution of alien and invasive species in the protected delta areas and to
monitor the changes due to climate change using information and communication technologies. Within
the scope of the project, Kizilirmak delta, which is the only coastal protection and Ramsar area on the
Turkish coast of the Black Sea, is being studied. According to the first data obtained, the presence of 26
aquatic alien and invasive species on the delta shores and lakes was determined.

Monitoring studies, inventory programs, and distribution data are needed to manage invasive
species and to develop quantitative ecologic, economic, and social impact assessment which would
provide valuable insights that can help direct efforts to contain invasive species and prevent their
distribution. In this study carried out within the scope of the EU supported IASON Project (detection
and monitoring of alien and invasive species in the Black Sea Delta protected areas), the presence of
invasive fish species in the Kizilirmak Delta, which is the largest wetland and Ramsar area of the Black
Sea Region of Turkey, was investigated. Fish populations in three lakes, located in the Kizilirmak Delta,
were sampled by gillnets and electrofishing in Spring and Summer. Sampled fish were genetically
identified at species level by analyzing COI gene region of mtDNA. In total, 17 different fish taxa were
identified at species level. Among which, four invasive species; Carassius gibelio, Syngnathus abaster,
Psendorasbora parva, and Gambusia holbrooki were identified and their presence were confirmed in all of the

sampled lakes.

Keywords: Kizilirmak, Deltaic ecosysems, invasive alien species, IASON, fish
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ANTARKTIKA YARIMADASI KITA SAHANLIGINDA 2019 YILI ANTARKTIK
YAZ DONEMI PIGMENT KOMPOZISYONU

Ertugrul AGIRBAS!, Ali Muzaffer FEYZIOGLU? Ersan BASAR?, ilknur YILDIZ3,
Ilhan ALTINOK?, Rafet Cagri OZTURK?
Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Rize
2Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Trabzon
3Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon

ertugrul.agirbas@erdogan.edu.tr

Bu calismada Turkiye Ulusal Kutup Arastirmalari, TAE-III ekspedisyonu kapsaminda
Orneklenen fitoplankton 6rneklerine ait pigment kompozisyonun alansal dagilimi HPLC pigment analizi
ile incelenmigtir. Alinan deniz suyu 6rnekleri 47 mm caplt GF/F filtrelerden stiztlerek analiz agamasina
kadar dondurularak muhafaza edilmistir. . HPLC analizleri sonucunda calisma bdélgesinde 6ne ¢ikan
pigmentler bagta klorofil-a olmak tzere fukoksantin, 19-Heksanoloksifukoksantin ve zeaksantin
pigmentleri olmustur klorofil-a konsantrasyonu 0,44-2,6 pg/L araliginda degisim gostermistir.
Fukoksantin pigmenti diatom gruplari i¢in belirleyici 6zelligi olan bir pigmenttir. Bu dénem iceresinde
konsantrasyonlart 0,03-1,12 pg/I. araliginda degisim gOstermistir. Nanofitoplanktonik gruplar icin
belitleyici pigment niteligimde olan 19-Heksanoloksifukoksantin ve Alloksantin ise ¢alisma bélgesinde
once cikan diger pigmentler olmustur. Calismanin yuritildigh dénem igerisinde konsantrasyonlar
strastyla 0,09-1,32 ng/L ve 0,01-0,61 pg/L araliginda degisim gostermistir. Pikofitoplankton icin matker
niteligi tagin zeaksantin ve klorofil-b pigment konsantrasyonlart sirastyla 0,15-1,00 pg/L ve 0,09-0,49
ug/L araliginda degisim gostermistir. Genel anlamda bir degetlendirme yapildiginda, calisma bolgesinin
mikro-ve nanofitoplanktonik gruplar yéniinden daha zengin oldugu belitlenmistir.

Anahtar Kelimeler: TAE-III, Antarktika, Fitoplankton, Pigment.
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ANTARCTIC PIGMENT COMPOSITION ON THE CONTINENTAL SHELF OF
THE ANTARCTIC PENINSULA DURING SUMMER PERIOD 2019

Ertugrul AGIRBAS!, Ali Muzaffer FEYZIOGLU? Ersan BASAR?, ilknur YILDIZ3,
Ilhan ALTINOK?, Rafet Cagri OZTURK?
Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Rize
2Karadeniz Teknik Universitesi, Deniz Bilimleri Fakltesi, Trabzon
3Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon

ertugrul.agirbas@erdogan.edu.tr

In this study, the spatial distribution of phytoplankton pigment composition within the scope of the
Turkish National Polar Studies, TAE-III expedition was investigated by HPLC pigment analysis. The
seawater samples were filtered throughout a 47-mm diameter GF/F and stored in frozen until analyses.
HPLC analyses revealed that the prominent pigments in the study area were primarily chlorophyll-a,
fucoxanthin, 19-Hexanoloxyfucoxanthin and zeaxanthin. The chlorophyll-a concentration varied
between 0.44-2.6 ng/L. Fucoxanthin concentrations, marker pigment for diatom groups, varied between
0.03 and 1.12 pg/L. 19-Hexanoloxyfucoxanthin and Alloxanthin are marker pigments for
nanophytoplanktonic groups, and their concentrations ranged from 0.09 to 1.32 ug/L and 0.01 to 0.61
ug/L, respectively. The zeaxanthin and chlorophyll-b pigments are matker for picophytoplankton, varied
between 0.15 and 1.00 pg/L and 0.09 and 0.49 ng/L, respectively. Overall, dominant pigment
concentrations revealed that the study area was dominated by micro- and nanophytoplanktonic groups.

Keywords: TAE-III, Antarctica, Phytoplankton, Pigment.
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ARKTIK VE ANTARKTIKA’DA BiLIM CALISMALARI

Hasan Hakan YAVASOGLU!?, Sinan YIRMIBESOGLU!, Sevval YALCINKAYAS3, Dogac Baybars
ISILER!, Ozgiin OKTAR!#, Atilla YILMAZ1, Burcu OZSOY15
UTUBITAK MAM Kutup Arastirmalart Enstitisii, Kocaeli
?[stanbul Teknik Universitesi, Ingaat Fakiiltesi, Geomatik Mihendisligi Bolimt, Istanbul
3Istanbul Teknik Universitesi, Kutup Arastirmalart Ogrenci Kuliibii (PolSTeam), Istanbul
4Istanbul Teknik Universitesi, Istanbul
5Istanbul Teknik Universitesi, Denizcilik Fakiiltesi, Deniz Ulastirma ve Isletme Mithendisligi Boliimi,
Istanbul

hakan.yavasoglu@tubitak.gov.tr

Ulkemizin kutup vizyonu, son on yilda oldukca genis bir perspektif almis, biirokratik siireci tanimlanmis
ve bilim potansiyelimizi arttirmigtir. Ulusal Kutup Bilim Sefetleri ile bilimsel ¢alismalar arasinda giicli bir
bag olusmustur. Her yil TUBITAK ARDEB cagrist ile baslayan siirecte, secilen projeler ve proje
katilimcilar ile lojistik ekip Seferlere istirak etmektedir. Seferler kutup bolgelerinin yaz aylarinda Canlt
bilimleri, Fiziki bilimler, Yer bilimleri ve Sosyal ve Beseri bilimler alanlarinda icra edilmektedir. Canlt
bilimleri kapsaminda, deniz ve kara canlilari, mikrobiyal canhlar, bitkiler, likenler, mantarlar ve omurgasiz
tirler incelenmektedir. Fiziki bilimler kapsaminda ise deniz bilimleri, atmosferik gbzlemler, uzay ve
astronomi calismalart yapilmaktadir. Volkanizma, sedimantoloji, morfoloji, buzul bilimi ve deniz buzu
gozlemleri Yer bilimleri kapsaminda yapilan ¢alismalardir. Sosyal ve Beseri bilimler kapsaminda da egitim
ve farkindalik calismalari desteklenmektedir.

Antarktika kitasina, tilkemiz 2017 yilindan beri dizenli olarak Ulusal Antarktika Bilim Seferi
diizenlemektedir. Barisa ve bilime adanmus kitada yapilacak calismalarin temel dinamigi strdirtlebilir ve
kaliteli bilimdir. Bu amagla TUBITAK ARDEB Kutup-1001 proje cagrist her yil Ocak-Subat aylarinda
acilmakta ve Mart-Nisan aylarinda kapanmaktadir. Bu yil da 22 Ocak’ta acilan ¢agri 7 Nisan’da
kapanmustir ve proje degerlendirme islemleri ARDEB tarafindan devam etmektedir.

2017 yilinda diizenlenen ilk Ulusal Antarktika Bilim Seferi’nden (Turkish Antarctic Expedition
— TAE) bu gline 75 projenin yapilmis/yapilmakta oldugunu gormekteyiz. Bu projelerden 89 bilimsel
makale Uretilmis olup makalelerin yarist SCOPUS ve WoS indekslerinde taranan dergilerde
yaymnlanmustir. Ayrica bu stire igerisinde 30 lisansiistil tez tamamlanmustir.

2019 yilinda gerceklestirilen Tlk Ulusal Arktik Bilim Seferi (TASE — I) ise pandemi siirecinden
dolay1 2020 ve 2021 yillarinda icra edilememistir. 2022 yilinda ise gerceklestirilmesi planlanan TASE — 11
ile ilkemizin Arktik bélgede de bilimsel faaliyetlerini stirdiirmesine imkan taninacaktir.

Bu calismada, tilkemizin Antarktika ve Arktik ile ilgili bilimsel ¢alismalarinin bir 6zeti sunulacak,
yapilan ¢alismalardan 6rnekler aktarilacaktir. Arktik ve Antarktika’da, deniz ¢alismalarinin glincel durumu
hakkinda bilgiler paylagilacak ve gelecek yillarda yapilmast planlanan calismalar hakkinda bilgiler
verilecektir.

Anahtar Kelimeler: Arktik, Antarktika, Bilim, Sefer.
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ARCTIC AND ANTARCTIC SCIENCE STUDIES OF TURKEY

Hasan Hakan YAVASOGLU!?, Sinan YIRMIBESOGLU!, Sevval YALCINKAYAS3, Dogac Baybars
ISILER!, Ozgiin OKTAR!, Atilla YILMAZ!, Burcu OZSOY15
' TUBITAK MAM Polar Research Institute, Kocaeli
2 Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatics Engineering,

Istanbul
3 Istanbul Technical University, Turkish Students’ Polar Research Team (PolSTeam), Istanbul
4Istanbul Technical University, Istanbul
5Istanbul Technical University, Denizcilik Fakiiltesi, Deniz Ulastirma ve Isletme Mithendisligi Bolimdi,
Istanbul
hakan.yavasoglu@tubitak.gov.tr

The polar vision of Turkey has taken a very broad perspective in the last ten years, its bureaucratic
process has been defined and our science potential has increased. There was a strong connection between
the expeditions and scientific studies. In the process that starts with the call of TUBITAK ARDEB every
year, the selected projects and project participants and the logistics team participate in the expeditions.
Expeditions are carried out in the fields of Life sciences, Physical sciences, Earth sciences and Social and
Humanities during the summer months of the polar regions. Within the scope of life sciences, sea and
land creatures, microbial organisms, plants, lichens, fungi and invertebrate species are studied. Within
the scope of physical sciences, marine sciences, atmospheric observations, space and astronomy studies
are carried out. Volcanism, sedimentology, morphology, glaciology and sea ice observations are studies
within the scope of Earth sciences. Education and awareness activities are also supported within the
scope of social and human sciences.

Since 2017, Turkey has been organizing national expeditions to the Antarctic continent. The
main dynamic of the studies to be carried out in the continent dedicated to peace and science is
sustainable and quality science. For this purpose, the TUBITAK ARDEB Kutup-1001 project call is
opened in January-February every year and closed in March-April. This year, the call, which was opened
on January 22, was closed on April 7 and the project evaluation processes are continuing by ARDEB.

From the first Turkish Antarctic Expedition (TAE) held in 2017, we see that 75 projects have
been/are being done so far. 89 scientific articles were produced from these projects, and half of the
articles were published in journals in SCOPUS and WoS indexes. In addition, 30 postgraduate theses
were completed during this period.

The first Turkish Arctic Science Expedition (TASE - I), which was held in 2019, could not be
performed in 2020 and 2021 due to the pandemic situation. With TASE-II, which is planned to be
realized in 2022, our country will be enabled to continue its scientific activities in the Arctic region.

In this study, a summary of our country's scientific studies on Antarctica and Arctic will be
presented, and examples from the studies will be given. Information about the current status of marine
studies in the Arctic and Antarctic will be shared and information will be given about the works planned
to be carried out in the coming years.

Keywords: Arctic, Antarctica, Science, Expedition.
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1996-2010 DONEMINDE iSTANBUL BOGAZI VE MARMARA DENIiZi
CIKISINDA iKi TABAKALI YAPININ MEVSIMSEL DEGISIMLERI VE
EKSTREM RUZGAR OLAYLARININ ETKIiSi

Hiisne ALTIOK, Ahsen YUKSEK, Dilek EDIGER, Tilay COKACAR
Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, [stanbul
altiokh@istanbul.edu.tr

Istanbul Bogazi ve Marmara cikisini kapsayan bolgede 1996-2010 yillart arasinda gerceklestirilen aylik
gozlemler, ekstrem rlizgar olaylarinin iki tabakalt yapidaki etkilerini degerlendirmek tzere incelenmistir.
Ozellikle kis ve bahar aylarinda gozlemlenen siklonik sistemlerin gegisiyle olusan kuvvetli riizgarlar
bélgede baskin olarak kuzeyli kuvvetli riizgatrlar yaratmaktadir. Siklon merkezinin yerine baglt olarak
gineyli kuvvetli rizgarlar olusmaktadir. 1996-2010 yillart arasinda yaklasik %55 kuzeyli, %20 giineyli
rizgar esmis ve %5 in altinda 15 m/s riizgar hizi gozlemlenmistir. Aylik sefetlerin kuvvetli riizgarlar
sonrasinda gerceklestigi seferlerde ortalama akinti, tabaka kalinlik degisimleri ve besin tuzu yiklerinin
mevsim normallerinden sapma miktarlari belirlenmistir.

Anahtar Kelimeler: Istanbul Bogazi, Marmara Denizi, Tabakalasma, Ekstrem riizgar.
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SEASONAL CHANGES OF TWO-LAYERED STRATIFICATION AND THE
INFLUENCE OF EXTREME WINDS AT THE BOSPHORUS AND THE
MARMARA SEA EXIT IN THE 1996-2010 PERIOD

Hiisne ALTIOK, Ahsen YUKSEK, Dilek EDIGER, Tilay COKACAR
Istanbul University, Institute of Marine Science and Management, Istanbul
altiokh@istanbul.edu.tr

The effects of extreme wind events on the two-layered stratification are examined in the Bosporus and
Marmara Sea exit based on monthly observations between 1996 and 2010 period.

Strong winds during the passage of cyclonic systems occur especially in winter and spring
months. The dominant wind direction is the north. Depending on the location of the cyclone center,
strong southerly winds are also observed. During the period between 1996 and 2010, the northerly winds
observation frequency was approximately 55% and the southerly winds observation frequency were close
to the 20% , and a wind speed of 15 m/s was observed smaller then 5 percent during the observation
period. The anomalies of seasonal changes in volume fluxes through the strait, thickness of layers and
nutrients content were determined by using the observations which were realised after extremely strong

winds.

Keywords: Istanbul Strait, Marmara Sea, Stratification, Extreme winds.
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TURK DENIZLERINDE MiKROPLASTIK KiRLIiLiGI

Ulgen AYTAN, Yasemen SENTURKY, . Basak ESENSOY!. Esra ARIFOGLU', Serap TERZI',
Hakan ATABAY?, Gokhan KAMAN?Z Alper EVCEN?Z, Ibrahim TAN?2
! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimi, Rize
2 Tiibitak Marmara Arastirma Merkezi, Cevre ve Temiz Uretim Enstitiisii, Kocaeli
ulgen.kopuz@erdogan.edu.tr

Mikroplastik kirliligi denizlerimizde hizla buiyliyen bir tehdit haline gelmistir. Mikroplastik kirliligi
Denizlerde Biitiinlesik Kirlilik Izleme Programi1 kapsaminda Tiirk Denizlerinde karasal kirleticilerin etkisi
g6z 6ntinde bulundurularak belirlenen istasyonlarda kis ve yaz dénemlerinde su yiizeyi ve sedimanda
izlenmektedir. Bu calismada 2021 izleme sonuglart sunulmaktadir. Denizlerimizde tim tiplerde
mikroplastiklere (fiber, film, parca, képtk, boncuk, pelet, silikon, boya) rastlanmustir. Mikroplastik
konsantrasyonlari bolgesel ve zamansal farkliklar sergilemistir. Kis déneminde yiizey sularinda en yiksek
ortalama mikroplastik konsantrasyonu Ege Denizi’nde tespit edilmis, Marmara Denizi ve Karadeniz
takip etmistir. Kis ddneminde Karadeniz ve Marmara Denizi yiizey sularinda fiberler, Ege Denizi’nde ise
parca tipteki mikroplastikler baskin tip olmustur. Yaz déneminde ise yiizey sularinda en yiiksek ortalama
mikroplastik konsantrasyonu Karadeniz’de tespit edilmis, Ege Denizi ve Marmara Denizi takip etmistir.
Yiizey sularinda yaz déneminde ti¢ denizde de parca tipte mikroplastikler baskin olmustur. Kis ve yaz
dénemlerinde sedimanda en yiiksek mikroplastik konsantrasyonu Ege Denizi'nde tespit edilmis,
Marmara Denizi ve Karadeniz takip etmistir. Sedimanda ti¢ denizimizde de parca tipte mikroplastikler
baskin olmustur. Yizey sularinda 1.5-2 mm boy araligindaki mikroplastikler baskin olurken, sediamnda
< 1 mm mikroplastikler baskin olmustur. Denizlerimizde tespit edilen yitksek mikroplastik
konsantrasyonlari olasi etkileri dolaystyla deniz yasami1 ve insan saglhigi icin biytk risk teskil etmektedir.
Yizey sularinda ve sedimanda sentetik tekstil kaynakli fiberlerin ve biyik boyutlu plastiklerin
pargalanmast sonucu olugan parcalarin baskinligi denizlerimize giren plastik miktarinin azaltilmast icin
acilen daha efektif atik yonetimi ve atik su aritimt yapilmast gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Mikroplastik, Izleme, Karadeniz, Marmara Denizi, Ege Denizi
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MICROPLASTIC POLLUTION IN TURKISH SEAS

Ulgen AYTAN!, Yasemen SENTURK!, F. Basak ESENSOY': Esra ARIFOGLU!, Serap TERZI',
Hakan ATABAY?, Gokhan KAMAN?Z Alper EVCEN?Z, Ibrahim TAN?2
Recep Tayyip Erdogan University, Faculty of Fisheries, Department of Marine Biology, Rize
2 Tubitak Marmara Research Center, Environemtn and Cleaner Production Institute, Kocaeli

ulgen.kopuz@erdogan.edu.tr

Microplastic pollution is the fastest growing threat in our seas. Microplastic pollution is monitored in
surface waters and sediment at stations determined by considering the effects of terrestrial pollutants in
the Turkish Seas during winter and summer periods within the scope of Integrated Marine Pollution
Monitoring Program carried out by TUBITAK-MAM, owned by the Ministry of Environment,
Urbanization and Climate Change. In this study, results from 2021 monitoring is presented. All types of
microplastics (fiber, film, piece, foam, bead, pellet, silicone, paint) was found in our seas. Microplastic
concentrations showed regional and temporal variations. In winter, the highest average microplastic
concentration in surface waters was recorded in the Aegean Sea, followed by the Marmara Sea and the
Black Sea. During the winter, fibers were dominant in the surface waters of the Black Sea and Marmara
Sea, whereas fragments were dominant type in the Aegean Sea. In the summer, the highest average
microplastic concentration in surface waters was detected in the Black Sea, followed by the Aegean Sea
and the Marmara Sea. Fragments were dominant type of microplastics in surface waters in Turkish Seas
during the summer. Both in winter and summer, the highest concentration of microplastics in sediment
was detected in the Aegean Sea, followed by the Marmara Sea and the Black Sea. Fragments were
dominant in the sediment in Turkish Seas. While microplastics in the 1.5-2 mm size range were dominant
in the surface waters, <1 mm microplastics were dominant in the sediment. High concentrations of
microplastics detected in our seas pose a great risk to marine life and human health due to their possible
effects. The predominance of synthetic textile fibers and fragments resulting from the breakdown of
large-sized plastics in surface waters and sediments reveals the urgent need for more effective waste

management and wastewater treatment to reduce the amount of plastic entering our seas.

Keywords: Microplastic, Monitoring, Black Sea, Marmara Sea, Aegean Sea
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KARADENIZ’DE ZOOPLANKTONUN MIKROPLASTIK TUKETIMI VE
BESLENME DAVRANISINA ETKISI

Ulgen AYTAN', Yasemen SENTURK!, F. Basak ESENSOY" Aysah OZTEKIN?
! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimii, Rize
1 Sinop Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimdi, Sinop
ulgen.kopuz@erdogan.edu.tr

TUBITAK 118Y125 nolu “Giineydogu Karadeniz’de mikro- ve nanoplastiklerin, daglimu,
kompozisyonu, kaynaklart ve ekolojik etkilesimleri” basliklt proje kapsaminda Temmuz 2019, Ekim 2019,
Subat 2020 ve Haziran 2020 tarihlerinde gerceklestirilen deneyler ile Karadeniz’de zooplankton
tarafindan mikroplastik tliiketimi ve zooplankton beslenme davranist tizerine etkileri arastirilmustir. Bu
amagla planktivor baliklarin ana besinini olusturan kalonoid kopepodlar (Acartia clansi ve Calanus enxinus),
kiyisal ekosistemde yaygin zooplankton kladosetler Penilia avirostris, Podonevadne triguan, Pleopsis
polyphemoides, yaygin heterotrofik dinoflagellat Noctiluca scintillans ve yaygin ktenofor tiri Pleurobrachia
pleins’a ait  bireyler secilmistir. Mikroplastik tiiketiminin zooplankton beslenmesine etkisinin
anlagilabilmesi icin her bir grup icin tger tekrarlt yalnizca hedef av (<200 mikroplankton), hedef
avt+mikroplastik, hedef av+zooplankton ve hedef av+zooplankton+MP iceren gruplar
olusturulmustur. Zooplanktonun dogal avlarint iceren deniz suyu (<200 pum) klorofil-a maksimum
derinliginden toplanmugstir. 24 saat stre ile gerceklestirilen beslenme deneyleri sonuglarina goére
zooplankton tlrlerinin hepsinde degisen oranlarda mikroplastik tiiketimi gézlenmistir. Zooplankton
tirleri icinde ktenofor Plenrobrachia pilens mikroplastikler tizerinde en yiiksek titketim hizina sahip tiir
olmustur Calisma sonuglarina gére zooplankton tiitlerinin mikroalgler izerine segici beslenme davranist
sergiledigi tespit edilse de zooplanktonu mikroplastik tiiketimi mikroplastik ve iliskili toksik kitleticilerin
st besinsel seviyelere ve insana tasmnmasinda zooplanktonun vektér oldugunu dogrulamaktadir.
Zooplankton fekal peletlerinde de mikroplastiklere rastlanmasi  tiketilen mikroplastiklerin
diskilanabildigini de gostermektedir. Denizel ekosistemde her gegen giin artan miktarlar1 gz dniinde
bulunduruldugunda mikroplastiklerin besin zincirin alt basamaklarina etkilerinin daha iyi anlagilmasi i¢in,
denizlerde yaygin olarak dagilm gosteren tip, boyut, renk ve kimyasal icerikteki mikroplastiklerle
gerceklestirilecek deneylere ihtiyag duyulmaktadir.

Anahtar Kelimeler: Mikroplastik, Zooplankton, Besin Zinciri, Biyomagnifikasyon Karadeniz
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MICROPLASTIC INGESTION BY ZOOPLANKTON AND IT IS EFFECT ON
FEEDING BEHAVIOUR IN THE BLACK SEA

Ulgen AYTAN!, Yasemen SENTURKY, F. Basak ESENSOY?! Aysah OZTEKIN2
! Recep Tayyip Erdogan University, Faculty of Fisheries, Departmant of Marine Biology. Rize
2Sinop University, Faculty of Fisheries, Departmant of Marine Biology. SINOP
ulgen.kopuz@.erdogan.edu.tr

Microplastic ingestion by zooplankton and it is effect on zooplankton feeding behaviour was investigated
in the Black sea with four experiments, carried out in July 2019, October 2019, February 2020 and June
2020, as a part of the TUBITAK 118Y125 project “Distribution, composition, sources and ecological
interactions of micro- and nanoplastics in Southeastern Black Sea”. Calonoid copepods (Acartia clausi
and Calanus euxinus), which constitute the favorite prey of planktivorous fish, common coastal
zooplankton species (cladoscers Penilia avirostris, Podonevadne triguan, Pleopsis polyphemoides),
abundant heterotrophic dinoflagellate species (Noctiluca scintillans and common ctenophore
Plerobracia pileus) individuals were selected. In order to understand the effect of microplastic ingestion
on zooplankton feeding behaviour, groups containing only prey (&It;200 microplankton), prey +
microplastic, prey + zooplankton and prey + zooplankton+microplastic were set for each group in
triplicate. Seawater (<200 pm) containing natural prey of zooplankton was collected from the
chlorophyll-a maximum depth. According to the results of the feeding experiments carried out for 24
hours, microplastic consumption varied among the zooplankton species. Ctenophore Pleurobrachia
pileus had the highest consumption rate on microplastics. Although our results showed that all
zooplankton species exhibit selective feeding behavior on microalgae, the microplastic consumption by
zooplankton species confirms that zooplankton is the vector for transporting microplastic and associated
toxic chemicals pollutants to upper trophic levels including humans. In addition, the presence of
microplastics in the fecal pellets of zooplankton also indicates that the zooplakton can egest the
microplastics. Considering the increasing amount in the marine ecosystem, experiments with
microplastics types, sizes, colors and chemical content that are commonly found in marine environment
are needed in order to better understand the effects of microplastics on the lower levels of the food

chain.

Keywords: Microplastic, Zooplankton, Food web, Biomagnification, Black Sea
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KURESEL IKLIM DEGISIKLIGININ KARADENIZ HIDROGRAFIiSi UZERINDE
CMIP6 iKLIM MODELLERI KULLANILARAK ANALIZ]
Derin Ulger CETIN!, MEHMET ILICAK 2
! {stanbul Teknik Universitesi, Avrasya Yerbilimleri Enstitiist, Iklim ve Deniz Bilimleri, Istanbul

2 stanbul Teknik Universitesi, Avrasya Yerbilimleri Enstittsi, Iklim ve Deniz Bilimleri, Istanbul
milicak@jitu.edu.tr

Bu calismada, Karadeniz su 6zelliklerinin zaman ve mekandaki fiziksel degisimlerini (sicaklik ve tuzluluk)
on farkli son teknoloji CMIPG6 iklim modeli kullanarak ele almayt amagliyoruz. Model seciminde, RCP8.5
senaryosu kullanilarak Tiirk Bogazlarinin agik veya kapali oldugu durumlarda iklim degisikliginin
etkilerinin gézlemlenmesine 6zen gosterilmistir. Karadeniz'de deniz ytzeyi sicakligt (SST) ve deniz yiizeyi
tuzlulugu (SSS) parametrelerinin uzaysal olarak asimetrik bir model izledigini ve her iki parametrenin de
2100 yilina kadar zamanla artma egiliminde oldugunu bulduk. havza dogu tarafina gbre daha fazla
istntyor, modeller arasinda gergek bir uyum yok ve cok gesitli degiskenlikler var. Ayrica Istanbul
Bogazi'nda net atmosferik tasinimi ve okyanus 1sisi tastnimi incelendiginde, net atmosferik tastniminin
yanal okyanus ists1 tastnimina gére daha yitksek olmasi Karadeniz'deki 1sinmanin atmosfer kaynaklt
oldugunu gostermektedir. Degisikliklerin cogunun Karadeniz tzerindeki ana riizgar diizeni
degisiklikleriyle ilgili olduguna inaniyoruz. Ayrica Karadeniz'deki deniz 1s1 dalgalarini da arastirdik ve
RCP8.5 senaryosunda bir rejim degisikligi oldugunu tespit ettik.

Anahtar Kelimeler: Karadeniz, sicaklik degisimi.
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ANALYSIS OF GLOBAL CLIMATE CHANGE ON THE HYDROGRAPHY OF
THE BLACK SEA USING CMIP6 CLIMATE MODELS

Derin Ulger CETIN!, MEHMET ILICAK 2
! Istanbul Technical University, Eurasia Institute of Earth Sciences, Climate and Marince Sciences,
Istanbul

2Istanbul Technical University, Eurasia Institute of Earth Sciences, Climate and Marince Sciences,
Istanbul
milicak@jitu.edu.tr

In this study, we aim to address the physical changes (i.e. temperature and salinity) of the Black Sea water
properties in time and space using ten different state-of-the-art CMIP6 climate models. In the selection
of models, attention was paid to observing the effects of climate change in cases where the Turkish
Straits are open or closed using the RCP8.5 scenario. We have found that the sea surface temperature
(SST) and sea surface salinity (SSS) parameters follow a spatially asymmetrical pattern in the Black Sea,
and both parameters tend to increase over time until year 2100. Although multi model mean shows the
western side of the basin is warming more than the eastern side, there is no real agreement amongst the
models, and there is a wide range of variability. Furthermore, when the net atmospheric transport and
the ocean heat transport in the Bosphorus Strait are examined, it is noted that the net atmospheric
transport is higher than lateral ocean heat transport, indicating that warming in the Black Sea is
atmosphere driven. We believe most of the changes are related to main wind pattern changes over the
Black Sea. We also investigated the marine heat waves in the Black Sea and found that a regime shift in
the RCP8.5 scenario.

Keywords: Black Sea, temperature change.
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CIZGILI GARGUR BALIGININ (POMADASYS STRIDENS) MIDE ICERIGI
ARASTIRMASI UZERINE NOTLAR

Suna TUZUN, Ali Cemal GUCU
Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitiisii
Limonlu Mah. Milli Egemenlik Cad. No: 19, Erdemli/MERSIN

tuzunsuna@ims.metu.edu.tr

Turkiye sularindan ilk kayd: 2009 yilinda verilen cizgili gargur baligt (Pomzadasys stridens [Forsskal, 1775]),
2013’ten sonra dogu Akdeniz kiyllarimizda popiilasyonunu 6nemli 6lgiide arttirarak demersal balik¢iligin
en baskin titlerinden biri haline gelmistir. Kisa stirede ylksek biyokiitlelere ulagan tiriin, bu seviyelere
nasil ulastig ve sistemde kendisine nasil yer buldugu sorusuna yamit, tiirin kaynak kullaniminda
aranmaktadir. Ozellikle Hint Okyanusu’na kiyist olan iilkelerde ekonomik ve ekolojik éneme sahip
olmasina karsin, cizgili gargur baliginin beslenmesi hakkinda sinirli ¢alisma mevcuttur. Meveut
calismalarda, tirin Umman Denizi’nde agithkh olarak Crustacea, Mollusca ve Teleostei gruplarint tercih
ettigi bildirilmistir ki, bu beslenme tarzi sularimizdaki barbun (Mullus sp.), mercan (Pagellus sp.) gibi yerli
demersal tirlerin besin tercihlerine benzemektedir. Cizgili gargur baliginin bu hizl yayiliminin, ortamdaki
kaynak rekabeti dolayistyla benzer derinliklerde bulunan diger demersal tiitler tizerinde bask: yaratacag:
ongorilmektedir. Bu bakimlardan, tirtin sularimizdaki beslenme aligkanliklarinin kapsamli bir sekilde
anlasilmasi 6nem tagimaktadir. Kiyilarimizda kisa stirede gésterdigi yayillim basarisi gz 6niine alindiginda,
bu basarinin ancak firsatct bir beslenme stratejisiyle miimkiin olabilecegi varsaydmustir. Sunulan ¢alismada
bu varsayim test edilerek, tirin Mersin kiyilarindaki beslenmesiyle ilgili ilk sonuglar paylasilmakta, mide
icerigi incelemelerinde karsilasilan metodolojik sorunlar ve potansiyel sebepleri tartistimaktadir.
Calismada tiirtin yayilim alant olan 60 m derinlik konturuna kadar olan alandan trol 6rneklemesi ile elde
edilen P. stridens bireylerinin mide igerigi incelenmis, muhteviyati olusturan gruplara ait organizmalarin
frekans (%F), sayt (%N) ve agithk (%W) yiizdeleri hesaplanmistir. Etil alkol (%50) solisyonunda
muhafaza edilen mide iceriklerinin sindirilme oranlart not edilmis, bu oranlarin 6rnekleme zamani,
derinlik, bahgin elde edilmesinden itibaren dondurulana kadar gecen siire gibi etmenlere gbre degisip
degismedigi incelenmistir. 1gerigi olusturan gruplarin, yapisal 6zellikleri nedeniyle midede farkli oranlarda
sindirilmeleri, beslenmedeki 6nemlerinin oldugundan diisik veya ylksek degerlendirilmesine sebep
olabilmektedir. Tlk sonuclar, tiim indeksler g6z 6ntnde alindiginda, tiriin agirliklt olarak Polychaeta ve
Gastropoda gruplari ile beslendigini, bunun yani sira Bivalvia ve Copepoda gruplarinin sayisal bakimdan,
Decapoda grubunun ise agulk bakimindan mide igeriginde One ¢iktigini ortaya koymaktadur.
Beslenmenin dogru bir sekilde ortaya koyulabilmesi adina, sonuglart etkilemesi olasi olan metodolojik
faktorlerin de detayl bir sekilde ortaya koyulmasy, ileriki ¢alismalar icin 6nem tasimaktadir.
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NOTES ON THE FEEDING HABITS OF THE STRIPED PIGGY (POMADASYS
STRIDENS)

Suna TUZUN, Ali Cemal GUCU
Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitiisii
Limonlu Mah. Milli Egemenlik Cad. No: 19, Erdemli/MERSIN
tuzunsuna@ims.metu.edu.tr

First recorded in 2009 from Turkish coasts, the Striped piggy (Pomzadasys stridens [Forsskal, 1775])
increased its population dramatically after 2013 and became one of the dominant species of the
eastern Mediterranean infralittoral. How this species reached such a high biomass in a short period of
time and how it found itself a place in the ecosystem needs to be investigated in terms of resource
usage. Although P. stridens is of economic and ecological importance in countries surrounding the
Indian Ocean, there are limited studies on its feeding biology. According to those studies, the species
mainly feeds on Crustacea, Mollusca and Teleostei, which is similar to the diet of native demersal
species such as Mullets (Mu/lus sp.) and Sea breams (Pagel/us sp.). Thereby, we predict that one of the
factors determining the effect of the rapid spreading of P. stridens on the native demersal fish will be
resource competition/partiioning among species. Considering the energy required to fuel such a
spread rate displayed by the species, it was hypothesized that this would only be possible with an
opportunistic feeding strategy. Testing this hypothesis, we present the first results on the feeding biology
of the Striped piggy off the Mersin coasts, and discuss some of the methodological issues and their
potential reasons. Stomach contents of P. stridens specimens caught from 30 and 60 m depths were
examined. Percentage of occurrence (F%), abundance (N%) and weight (W%) values were calculated
for each prey group. Contents were kept in ethanol (50%), and the digestion rate was recorded. Factors
potentially contributing to the digestive state of the content (sampling time, depth, duration between
the catch and freeze time) were evaluated. As each prey group has different structural features, they
may be digested at different rates in the stomach, resulting in an over or underestimation of their role
in the diet. Our first results showed that the species mainly fed on Polychaeta and Gastropoda. Bivalvia
and Copepoda were numerically abundant, and Decapoda was dominant in terms of weight percentage
in the stomach of P. stridens.
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MARMARA DENIZI'NDEKI DENIZ ISI DALGALARININ UZUN SURELI
UYDU VERILERI VE 3 BOYUTLU OKYANUS DOLASIM MODELI
KULLANILARAK ANALIZi

MEHMET ILICAK !
! {stanbul Teknik Universitesi, Avrasya Yerbilimleri Enstitiist, Iklim ve Deniz Bilimleri, Istanbul
milicak@jitu.edu.tr

Bu ¢alismada, 2004 ve 2021 yillari arasindaki .4 uydu veri seti ve yitksek ¢6zintrlikli ti¢ boyutlu okyanus
sirktilasyon modelini kullanarak Marmara Denizi'ndeki deniz 1s1 dalgalarint arastirdik. Ist dalgalarinin yillik
toplam olay sayisinin ve toplam stre glnlerinin istikrarli bir sekilde arttigini tespit ettik. Yiksek
cozunurluklu okyanus sirktilasyon modeli 18 yildaki Marmara Denizi'nde gorulen deniz 1st dalgalart
olaylarini ve siirelerini uydu verilerine benzer sekilde yakalamay1 bagarmustir. En uzun deniz 1s1 dalgalart
2020 yihinda meydana geldi ve sicaklik anomalileri klimatolojik degerlerin 3-4 derece istiine ¢ikiyor.
Deniz 1s1 dalgalarinin artan sikligi muhtemelen insan kaynakli iklim degisikliginden kaynaklanmaktadur.
Mevcut CO2 salim orant ile 6ntimiizdeki 30 yil iginde Marmara Denizi'nde bir rejim degisikliginin

miimkiin olacagi sonucuna vartyoruz.

Anahtar Kelimeler: Marmara Denizi, deniz 1s1 dalgalar1.
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ANALYSIS OF THE MARINE HEAT WAVES IN THE MARMARA SEA USING
LONG TERM SATELLITE DATA AND 3D OCEAN CIRCULATION MODEL

MEHMET ILICAK!
! Istanbul Technical University, Eurasia Institute of Earth Sciences, Climate and Marince Sciences,
Istanbul
milicak@itu.edu.tr

We have investigated the marine heat waves in the Marmara Sea using the 1.4 satellite dataset and high-
resolution 3D ocean circulation model between 2004 and 2021. We found that total number of events
and total duration days of the heat waves per year have been increasing steadily in the Marmara Sea
during this last 18 years. The high-resolution ocean circulation model captures the heat waves events and
their durations similar to the satellite data. The longest marine heat waves occurred in year 2020 and
temperature anomalies reach to 3-4 degrees higher than the climatological values. Increased frequency
of the marine heat waves is probably due to anthropogenic climate change. We conclude that a regime
shift in the Marmara Sea will be a possibility in the next 30 years with the current CO2 release ratio.

Keywords: Marmara Sea, marine heat waves.
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FENOL VE FENOL TUREVLI BILESIKLERIN DENiZ SUYUNDA
KARISTIRMA CUBUGU SORPSIYON EKSTRAKSIYONU YONTEMIYLE
ANALIZI
Kartal CETINTURK!

! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Fiziksel Oginografi ve Deniz

Biyolojisi Bélimi, Vefa 34470, Istanbul
kartal.cetinturk@sem.com.tr

Fenol ve fenol tirevli bilesikler (metil, flor, klor v.b.) denizel ortam i¢in 6nemli kitleticilerden biridir. Bu
kimyasallar denizel ortama endustriyel kaynakli veya mikrobiyal parcalanma aktivitesi sonucu giris
yapabilitler. Bu bilesikler, deniz canlilart tzerinde toksik etkileri disinda istenmeyen koku yapmalari
nedeniyle de oldukea dikkat ¢ekicidir. Spektrofotometrik, SPME (Solid Phase Micro Extraction), HPLC
(High Performance Liquid Chromatography) veya tiirevlendirmeye dayali GC (Gas Chromatography)
metotlart gibi ¢esitli analitik yontemler fenolik bilesiklerin analizlerinde kullanilmaktadir 2. Ancak bu tip
analitik y6ntemler toksik kimyasallar, yogun laboratuar ¢alismast gerektirir; ayrica mevcut ¢alismalar tim
fenol bilesiklerinin analizini karsilamamaktadir, cogunlukla tek bir fenol bilesigi veya tiirevi tzerinedir.
Oysaki dustik dedeksiyon (LOD) degerlerine ulagmak icin numune zenginlestirme teknigi son
zamanlarda oldukea giincel hale gelmistir. Yeni bir ekstraksiyon teknigi olan SBSE (Stir Bar Sorptive
Extraction) (Karistirma Cubugu Sorpsiyon Ekstraksiyon) yesil kimya alaninda, analitik yontemlerde
numune zengilestirme teknigi olarak kullandmaktadir. SBSE basit, kullanimi kolay, solventsiz ve oktanol
— su daglliminin dengelenmesi Uzerine dayali bir tekniktir. Bu galismanin amaci, fenol ve fenolik
bilesiklerin deniz suyu numunelerinde SBSE teknigi kullanilarak belirlenmesidir. Bu ¢alismada, TDU —
GC — MS/MS (Thermal Desorption Unit — Gas Chromatography with Triple Quadrupole) sistemi ile
bitlikte SBSE teknigini kullanilarak 10 — 1000 pg/ml konsantrasyon araliginda 17 fenolik bilesigin analizi
yapilmustir. Bu yontemde fenol igerikli bilesiklerin yan zincir tiirevli gruplart ¢alisdmistr; ¢oklu fenol
bilesikleri caligtimamistir. Enstriimental analiz ve ekstraksiyon yontemleri optimize edilmistir. Elde edilen
sonuclar gostermistir ki; 6netilen bu metot log ko/w degeri 2.16 — 6.06 araliginda, ppt (pg/ml) LOD
(0.024 — 1.370 pg) seviyesinde deniz suyu numunelerinde fenolik bilesiklerin analizi yapilabilmektedir.

Optimize edilmis bu metot ile, deniz suyu numunelerinde fenolik bilegikler i¢in iyi bir dogrusallik
(2 =10.9129 — 0.9951), geri kazanim (72.60 £12.65 — 109.23 *+ 15.73 %) ve tekrarlanabilirlik (RSD =
2.53 — 24.85 %) gbézlenmistir.

Anahtar Kelimeler: Fenol, Fenollu Bilesikler, SBSE, Deniz suyu, TDU.

Referanslar: 1. Guo, L. Lee, HK. (2011). Ionic liquid based three-phase liquid-liquid-liquid solvent bar mictoextraction for the determination
of phenols in seawater samples. J. of Chro. A, 1218, 4299 — 4306.

2. Jia. Z., Ying, W., Lin, Z. (2016). An approach to determination of phenolic compounds in sewater using SPME-GCMS
based on SWCNTs Coating. J. Ocean Univ. China, 15, 655 — 659.
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ANALYSIS OF PHENOL AND PHENOLIC COMPOUNDS IN SEAWATER BY
STIR BAR SORPTIVE EXTRACTION METHODOLOGY

Kartal CETINTURK!
! Istanbul University, Institute of Marine Science and Management, Physical Oceanography and Marine
Biology Department, Vefa 34470, Istanbul

kartal.cetinturk@sem.com.tr

Phenol and its derivatives (methyl, fluoro, chloro etc.) are one of the important pollutants for marine
environment. This type of chemicals are introduced into marine environment by industrial sources or
microbial degredation processes. These compounds are great concern due to toxicity to marine animals
also odor of water. Several types of analytical methodology are present for analyzing phenolic
compounds in seawater such as Spectrophotometric, SPME (Solid Phase Micro Extraction) HPLC (High
Performance Liquid Chromatography) or GC (Gas Chromatography) based derivatization'-2. However,
these analytical techniques requires toxic chemicals, intensive laboratory labour; also none of them are
covering full spectrum of phenol compounds, mostly focusing a single or side specific group of phenols.
On the other hand, in order to reach low LOD (limit of detection) values, sample enrichment techniques
are using more oftenly in nowadays. SBSE (Stir Bar Sorptive Extraction) that a novel extraction
technique is one of the using analytical approach in sample enrichment in green chemistry. SBSE is
simple, easy-use, solventless and based on octanol — water distribution coefficiency. Aim of this work in
here that determine the phenol and phenolic compounds in seawater samples by using SBSE technique.
We have used TDU — GC — MS/MS (Thermal Desorption Unit — Gas Chromatography with Triple
Quadrupole) system with SBSE to analyze 17 phenolic compounds in 10 — 1000 pg/ml concentration
range. The studied phenolic compounds in this study are phenols with side chain, not for polyphenols.
Both instrumental and extraction methods were optimized. The aquired results demonstrate that the
proposed methodology could analyze phenolic compounds that log ko/w range from 2.16 — 6.06 at ppt
(pg/ml) LOD level (0.024 — 1.370 pg) in seawater samples.

The final optimized methodology has given good linearity ( £2 = 0.9129 — 0.9951), recovery
(72.60 £12.65 — 109.23 + 15.73 %) and repeatability (RSD = 2.53 — 24.85 %) for phenol compounds in
seawater samples.

Keywords: Phenol, Phenolic compounds, SBSE, Seawater, TDU.

References: 1. Guo, L. Lee, HK. (2011). Ionic liquid based three-phase liquid-liquid-liquid solvent bar microextraction for the determination
of phenols in seawater samples. J. of Chro. A, 1218, 4299 — 4306.

2. Jia. Z., Ying, W., Lin, Z. (2016). An approach to determination of phenolic compounds in sewater using SPME-GCMS
based on SWCNT's Coating. J. Oeean Univ. China, 15, 655 — 659.
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KARADENIZ’DEKI KIYISAL BASKILARIN BUTUNCUL
DEGERLENDIRILMESI

Ibrahim TAN!, Aysen DEMIRTAS!
'TUBITAK, Marmara Arastirma Merkezi, [klim Degisikligi ve Stirdiiriilebilirlik Bagkan Yardimciligt,
Deniz Arastirmalart ve Teknolojileri Arastirma Grubu, Gebze, Kocaeli
ibrahim.tan@tubitak.gov.tr

Karadeniz’in okyanuslarla siurlt baglantist ve uzun bekleme siiresi, Karadeniz’in kara kokenli
kirleticilerden kaynaklanan baskilara karst maruziyetini arttirmaktadir. Karadeniz’de ¢ok sayida nehir ve
derelerin bulunmast, yetersiz atik su arttimt, derin deniz desarjlari, baliket limanlari, balik giftlikleri, deniz
trafigi, madencilik faaliyetleri ile sanayi, tarim, hayvancilik ve erozyon kiyt alanlarindaki baski
unsurlarindandir. Ayrica, Karadeniz kiyilart boyunca boyutlati degisen bir¢ok dere, kiyisal alan tizerindeki
kirlilik baskisint arttirmaktadir. Bu baskilara ek olarak Ulkemizin en fazla yagis alan illerinin
bulunmasindan dolay1 bélgede hem taskin hem de kirliligin denize ulagma riskleri bulunmaktadir.

Kara ve deniz kékenli kirliligin biitinctl bir yaklasimla ele alinmasi, deniz ve kiyt alanlari tizerindeki
faaliyetlerin degerlendirilmesi ve ¢6zim Onerilerinin sunulmast agisindan 6nemlidir. Bu calismada,
Denizlerde Biitiinlesik Izleme Programi: (DEN-1Z) kapsaminda, Karadeniz izerindeki faaliyetlerin
uzman gorisi ve nitel gézlemelere dayalt LUSI (Land Uses Simplified Index), LUSIVal (Land Uses
Simplified Index Valencia) ve MA-LUSI (Makro Algea Land Uses Simplified Index) yéntemleriyle
bitiincil olarak degerlendirilmesi yapilmustir.

Bat Karadeniz kiyilart indeks degerleri LUSI 2,25-6, LUSIVAL 2,25-7 ve MA-LUSI 3,8-10
araliginda degismektedir ve genel olarak baskinin diisik oldugu belirlenmistir. Ancak, Sakarya Nehri
ontinde yayilt kirleticilerin etkisiyle indeks degerleri yiksektir ve bélgenin yiiksek bask: altinda oldugu
gorilmektedir. Orta Karadeniz kiyilarinda 3,75-6,25 LUSI, 5-8,75 LUSIVAL ve 3,8-14,1 MA-LUSI
degerleri tespit edilmistir. Orta Karadeniz ve genel olarak Karadeniz kiyilarinin en yogun bask: altinda
kalan yerlerinden birisi Samsun Ili kiyilaridir. Burada liman, yogun kentlesme, sanayi, yayili kaynalk
etkilerinin yant sira yart actk korfez Szelliginde olmast sebebiyle su kalis stiresinin uzun olmasi kirletici
etkisini arttirmaktadir. Dogu Karadeniz bélgesi tizerinde kurulu termik santrallerin etkisi, balik ciftlikleri
ve aritma tesislerinin yetersizlikleri su kalitesini olumsuz yénde etkilemektedir. Bu unsurlar géz éntine
alindiginda 4-5 LUSI, 6-8,75 LUSIVal ve 5-11,3 MA-LUSI degerleri tespit edilmistir.

Sonug olarak, Karadeniz’de yapilan baski—etki calismalart birbirlerini dogrulamaktadir ve
calismalarda elde edilen sonuglar, Denizlerde Biitiinlesik Kirlilik Izleme Programi (DEN-1Z, 2017—
2020)’ndaki Karadeniz kiyilarinin ekolojik kalite durumu degerlendirilmesi ¢alismalariyla benzerlik

gostermektedir.
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HOLISTIC ASSESSMENT OF COASTAL PRESSURES IN THE BLACK SEA

Ibrahim TAN!, Aysen DEMIRTAS!
'TUBITAK Marmara Research Center - Climate Change and Sustainability Vice President - Marine
Research and Technologies Research Group, Gebze, Kocaeli
ibrahim.tan@tubitak.gov.tr

The limited connection of the Black Sea with the oceans and the long waiting time increase the Black
Sea's exposure to pressures from land-based pollutants. The presence of many rivers and streams in the
Black Sea, insufficient wastewater treatment, deep sea discharges, fishing ports, fish farms, marine traffic,
mining activities, industry, agriculture, animal husbandry and erosion are the pressure factors in coastal
areas. Also, many streams of varying sizes along the Black Sea coast, increase the pollution pressure on
the coastal area. In addition to these pressures, there are risks of both flooding and pollution reaching
the sea in the region due to the presence of the provinces that receive the most precipitation in our
country.

It is important to deal with land and sea-based pollution with a holistic approach, to evaluate
the activities on the sea and coastal areas and to offer solutions. In this study, within the scope of the
Integrated Marine Monitoring Programme (DEN-IZ), a holistic evaluation of the activities on the Black
Sea using LUSI (Land Uses Simplified Index), LUSIVal (Land Uses Simplified Index Valencia) and MA-
LUSI (Makro Algea Land Uses Simplified Index) methods based on expert opinion and qualitative
observations was made.

The index values of the western Black Sea coasts range from LUSI 2.25-6, LUSIVAL 2.25-7 and
MA-LUSI 3.8-10, and it was determined that in general the pressure was low. However, the index values
are high due to the non-point pollutants in front of the Sakarya River and it appears to this region is
under high pressure. In the Central Black Sea coasts, 3.75—6.25 LUSI, 5-8.75 LUSIVAL, and 3.8-14.1
MA-LUSI values were determined. One of the region under the most intense pressure of the Central
Black Sea and the Black Sea coasts in general is the coasts of Samsun Province. In addition to the effects
of the port, intense urbanization, industry and non-point sources, the long water residence time due to
the semi-open gulf feature increases the pollutant effect. The effect of the thermal power plants
established on the Eastern Black Sea region, fish farms and the inadequacy of treatment facilities
adversely affect the water quality. Considering these factors, 4-5 LUSI, 6-8.75 LUSIVal and 5-11.3 MA-
LUSI values were determined.

As a result, the pressure-effect studies conducted in the Black Sea confirm each other, and the
results obtained in the studies are similar to the studies on the ecological quality status of the Black Sea
coasts in the Integrated Marine Pollution Monitoring Program (DEN-1Z, 2017-2020).

Keywords: Pressure-Effect, Pollution, LUSI, Black Sea
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KARADENIZ HAVZASINDA ISBIRLIGININ ONEMi: ANEMONE PROJESI
KAPSAMINDAKI KiRLILIK DEGERLENDIRME CALISMALARI

Leyla TOLUN!, Hakan ATABAY?!, Colpan P. BEKEN!, Ertugrul ASLAN?, Ibrahim TAN!, Fatma
BAYRAM PARTAL!, Sabri MUTLU!, Fatih SAHIN2, Aysah OZTEKIN?, Levent BAT?
UTUBITAK Marmara Arastirma Merkezi, 41470, Gebze- Kocaeli
2Sinop Universitesi, Su Uriinleri Fakiiltesi, Sinop
Leyla. Tolun@tubitak.gov.tr

Karadeniz havzasi zengin biyolojik cesitliligi, dogal kaynaklari ile essiz bir denizdir. Ancak bu dogal miras,
uzun yillardir maruz kaldigr cesitli antropojenik baskilar nedeniyle tehdit altindadir. Son yillarda
Karadeniz'in osinografisi ve deniz ekosistemi isleyisine iliskin bilimsel arastirmalar, Stir Otesi Isbirligi
(EU CBC) projeleri gibi uluslararasi isbirlikleriyle desteklenmistir. Bu igbirlikleri sonucunda havza
cevresinde kiyt tlkelerinin yurtttigt bilimsel calismalarin ortak bir anlayisla ortak bir c¢abaya
dontstirilmesi saglanmaktadir. Bu yolla desteklenen ve ortaklart arasinda yer aldigimiz ANEMONE
Projesi (Karadeniz deniz ekosisteminin insan baskist ile ilgili kirilganhgmnin degerlendirilmesi) genel
olarak; isbirligi yoluyla belitlenecek en uygun degerlendirme kriterler ve gdstergelerini kullanarak,
Karadeniz'in durumunu degerlendirmeye yonelik, ortak bir izleme stratejisi gelistirmeyi amaglamaktadur.
Ayrica, bu tir igbirlikleri, gen¢ arastirmacilarin bilgi ahsverisinde bulunmalarina ve deneyim
kazanmalarina olanak saglayarak havza genelinde insan altyapisini giiclendirmektedir. Projenin bir parcast
olarak segilen calisma alanlarinda izleme ve degetlendirme calismalart gerceklestirilmistir. Bu sunumda
s6z konusu proje kapsaminda tlkemiz kiyisinda secilen nehir deniz etkilesim alanlari (Yesilirmak ve
Sakarya) ile 6nemli bir sicak nokta olan Samsun kiyisinda gerceklestirilen kirlilik (6trofikasyon,
kontaminantlar ve deniz ¢Opleri) calismalart Gzetlenmistir. Bu ¢abalara ragmen, “cevresel durumun”
belirlenmesi ve iyilestirilmesi, gerekli hedeflerin konulmasi i¢in havza genelinde mevcut bilimsel degisim
ve isbirligi durumunun iyilestirilmesi gerekmektedir.

Anahtar Kelimeler: Karadeniz, kirlilik, Sakarya, Yesilirmak, Samsun
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THE IMPORTANCE OF COOPERATION IN THE BLACK SEA BASIN:
POLLUTION ASSESSMENT STUDIES WITHIN THE SCOPE OF ANEMONE
PROJECT

Leyla TOLUN!, Hakan ATABAY?, Colpan P. BEKEN!, Ertugrul ASLAN?, Ibrahim TAN', Fatma
BAYRAM PARTAL, Sabri MUTLU!, Fatih SAHIN2, Aysah OZTEKIN?, Levent BAT?
UTUBITAK Marmara Arastirma Merkezi, 41470, Gebze- Kocaeli
2 Sinop Universitesi, Su Uriinleri Fakiiltesi, Sinop
Leyla. Tolun@tubitak.gov.tr

The Black Sea basin is a unique sea with its rich biological diversity and natural resources. However, this
natural heritage is under threat due to the various anthropogenic pressures it has been subjected to for
many years. In recent years, scientific research on the oceanography of the Black Sea and the functioning
of the marine ecosystem has been supported by international collaborations such as Cross-Border
Cooperation (EU CBC) projects. As a result of these collaborations, it is ensured that the scientific
studies carried out by the coastal countries around the basin are transformed into a joint effort with a
common understanding. The ANEMONE Project which we are among the partners, aims to develop a
joint monitoring strategy to assess the situation in the Black Sea, using the most appropriate evaluation
criteria and indicators to be determined through cooperation. Moreover, such collaborations enable
young researchers to exchange knowledge and gain experience, thus strengthening the human
infrastructure across the basin. Monitoring and assessment studies were carried out in selected study
areas as part of the project. In this presentation, the pollution studies (eutrophication, contaminants and
marine litter) carried out on the coast of Samsun and river-sea interaction areas (Yesilirmak and Sakarya)
are summarized. Despite these efforts, the current situation of scientific exchange and cooperation across
the basin needs to be improved in order to identify and improve the “environmental situation” and to

set the necessary targets.

Keywords: Black Sea, pollution, Sakarya, Yesilirmak, river impacts Samsun hotspot

KARADENIZ 46 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNIiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:Leyla.Tolun@tubitak.gov.tr

Ulusal

Deniz Bilimle
Konferansi

AKDENIiZ’ E DOKULEN MANAVGAT VE SEYHAN NEHIRLERININ YUZEY
SUYU AGIR METAL YUKLERI VE RiSK DURUMU YONUNDEN
DEGERLENDIRILMESI

Esra Billur BALCIOGLU!, Deniz INNAI2, Hande CAVUS ARSLAN3, Nuray CAGLAR!
! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi Anabilim Dal,
Istanbul
2Burdur Mehmet Akif Ersoy Universitesi, Fen- Edebiyat Fakiiltesi, Biyoloji Bélimii, Burdur
3 Hali¢ Universitesi, Mithendislik Fakiiltesi, Endiistri Mithendisligi Bolimdi, Istanbul
ebillur@istanbul.edu.tr

Bu calismada Akdeniz’ e dokiilen 6nemli nehirlerden Manavgat ve Seyhan Nehitleri yiizey sularinda ti¢
yil boyunca 13 farkli agir metal elementinin konsantrasyonlari incelenmistir. Orneklemeler 2014 giiz,
2017 yaz donemleri araliginda mevsimsel olarak gerceklestirilmistir. Tim hesaplamalar elde edilen
verilerin ortalamalari alinarak yapilmustir. Nehirlerin metal yiikleri hesaplanmus, ayrica metal degerleri
kullanilarak yetiskinler ve ¢ocuklar i¢cin hem dermal hem de yutma yolu ile kronik giinlik alim (CDI),
kanserojen risk (CR), tehlike katsayist (HQ) ve tehlike indeksleri (HI) hesaplanarak risk degerlendirmesi
yapimistir. Bunlarin yani sira sonuglar kullanilarak hem su kalite indeksi (WQI) hesaplanarak su kalitesi
belitlenmis, hem de ulusal ve uluslararasi mevzuatlara gbre degetlendirilmis ve benzer calisma

sonuglartyla karsdastirilmustir.

Buna gére Akdeniz’ e dokilen en yiiksek metal yiikleri, Manavgat Nehri icin yaz déneminde
123,74 t/y (Al) ve Seyhan Nebhrti icin bahar déneminde 767,59 t/y (Li) olarak hesaplanmistir. En yiksek
kronik giinlik alim (CDI) degetleri, yetiskinlerde yutma yolu ile 3,49E-08 (Al) olarak, cocuklar icin de
benzer sekilde yine yutma yoluyla 1,40E-07 (Al) olarak bulunmustur. En ytksek tehlike katsayist (HQ)
degerleri ise yetiskinlerde yutma yoluyla 5,23E-05 (As), cocuklarda ise yine yutma yoluyla 2,10E-04 (As)
olarak saptanmustir. Tehlike indeksi (HI) de en yiiksek, yetiskinlerde 5,85E-05 (As), cocuklarda ise 2,22E-
04 (As) degetlerinde hesaplanmistir. En yitksek karsinojen risk (CR) degetleri, yetiskinlerde As ve Al
metallerinde yutma yoluyla 2,48E-08 olarak, ¢ocuklarda da yine As metalinde 9,89E-08 olarak
bulunmustur. Su kalite indeksi (WQI) degerlendirmesine gére Manavgat Nehri’ nde 1. istasyonda As
metali bakimindan “Orta Derecede Kirli”, Pb bakimindan “Cok Kirli” ve Se bakimindan “Hafif Kirli”
olarak bulunurken, ayni nchrin diger istasyonlarinda su kalite indeksleri “Kirlenmemis” olarak
bulunmustur. Seyhan Nehri ise As bakimindan “Orta Kirli” bulunurken yine Pb bakimindan “Cok Kirli”
olarak tespit edilmisgtir.

Her iki nehirde bulunan ortalama metal konsantrasyonlarinin mevsimlere bagli anlaml
degiskenligi ANOVA, ayni mevsimlerde iki nehir arasindaki ortalama metal konsantrasyonlari t-testi,
metal konsantrasyonlart arasindaki iliski ise Pearson korelasyonu ile IBM SPSS Statistics 22 programi

kullanilarak incelenmistir.

Anahtar Kelimeler: Manavgat Nehri, Seyhan Nehri, Agir metal, Ostarin, Risk degerlendirmesi
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EVALUATION OF SURFACE WATER HEAVY METAL LOADS AND RISK
STATUS OF MANAVGAT AND SEYHAN RIVERS DRAINING INTO THE
MEDITERRANEAN

Esra Billur BALCIOGLU!, Deniz INNAI2, Hande CAVUS ARSLAN3, Nuray CAGLAR!
! Istanbul University, Institute of Marine Sciences and Management, Chemical Oceanography

Department, Istanbul
2Burdur Mehmet Akif Ersoy University, Faculty of Science and Literature, Department of Biology,
Burdur
3 Hali¢ University, Faculty of Engineering, Industrial Engineering Department, Istanbul
ebillur@istanbul.edu.tr

In this study, 13 different heavy metal concentrations were investigated in the surface waters of Manavgat
and Seyhan Rivers being important rivers draining to the Mediterranean Sea. Samplings were performed
seasonally between 2014 autumn and 2017 summer season. All calculations were done using mean values
of data. The metal loads of the rivers were calculated, and the risk assessment was carried out by
calculating the chronic daily intake (CDI), carcinogenic risk (CR), hazard coefficient (HQ) and hazard
index (HI) for adults and children, both by dermal and ingestion, using metal values. Additionally, using
the results, the water quality was determined by calculating the water quality index (WQI), and it was
evaluated according to national and international regulations and compared with similar study results.

Accordingly, the highest metal loads draining into the Mediterranean Sea were calculated as
123.74 t/y (Al) for the Manavgat River in the summer period and 767.59 t/y (Li) for the Seyhan River
in the spring period. The highest chronic daily intake (CDI) values were found to be 3.49E-08 (Al) by
ingestion in adults, and 1.40E-07 (AI) by ingestion for children, similarly. The highest hazard quotient
(HQ) values were determined as 5.23E-05 (As) by ingestion in adults and 2.10E-04 (As) in children by
ingestion. The highest hazard index (HI) was found as 5.85 E-05 (As) in adults and as 2.22E-04 (As) in
children. The highest carcinogen risk (CR) values were determined to be 2.48E-08 by ingestion for As
and Al metals in adults, and 9.89E-08 for As metal in children. According to the water quality index
(WQI) evaluation, while 1. station of Manavgat River was found as “Moderately Polluted” in terms of
As, “Heavily Polluted” in terms of Pb and “Slightly Polluted” in terms of Se metal, Seyhan River was
found to be “Moderately Polluted” in terms of As and “Heavily Polluted” in terms of Pb.

Seasonal variation of the mean metal concentrations in both rivers was investigated using
ANOVA while the mean metal concentrations between two rivers in the same seasons were analysed
using the t-test. The relationship between metal concentrations were examined with Pearson correlation.
All the analyses were performed by IBM SPSS Statistics 22 program.

Keywords: Manavgat River, Seyhan River, Heavy metal, Estuary, Risk assessment
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HALIC SUYUNA MARUZ BIRAKILAN FARKLI MAKROPLASTIK TURLERI
UZERINDE OLUSAN BIYOFILMIN VE BIiYOFILMDEKI ONCELIKLI
KIRLETICILERIN FAZLAR ARASINDAKI TRANSFERININ INCELENMESI

Tuba UNSAL! Nuray CAGLAR!, Abdullah AKSU! Nagihan KORKMAZ!, Esra Billur
BALCIOGLU!, Omer Suat TASKIN!, Mehmet Emre CETINTASOGLU!
1 {stanbul Universitesi, Deniz Bilimleri Enstitiisi, Kimyasal Osinografi Anabilim Daly, Istanbul
tunsal@istanbul.edu.tr

Son yillarda diinya giindeminde en st siralarda olan “plastik kirliligi” problemine yonelik ¢alismalarin
sayist hizla artmaktadir. Yapilan calismalar, ¢ tarafi denizlerle ¢evrili olan ilkemizde, gesitli su
kaynaklarinda tespit edilen mikroplastik oraninin ¢ok ciddi seviyelerde oldugunu gdstermektedir.
Mikroplastiklerin varligt kendi basina 6nemli bir sorun iken, tasidiklari mikroorganizmalar, bu
mikroorganizmalarin olusturdugu biyofilmler ve bu biyofilmlerin icerdikleri 6ncelikli kitleticiler ile
bitlikte “plastik kirliligi” kendi icinde de farkli bircok arastirmayit barindirmaktadir. Bu faktorlerin
hepsinin detaylt olarak incelenmesi plastik kirliligi’nin heniiz gézle gérilmeyen ama canldarin saghgt
acisindan oldukea tehlike arz eden baska bir yoniinii ortaya cikarmaktadir. Ulkemizde “mikroplastik”
adina yapilan ¢alismalarin biyiik bir bélimiing, kéken tayini analizi olusturmaktadir. Bu ¢alismada ise,
plastik tiriine baglt olarak, plastik ylizeyinde tasinan mikroorganizmalar ve 6ncelikli kirleticiler tizerine
odaklanilmistir.

Bu ¢alismada dogada atik olarak en yiiksek oranda bulunan tg¢ farkl plastik tiiri (polietilen, polistiren ve
polipropilen) kullanilmistir. Plastiklerin maruz birakildigt dogal ortam olarak karasal antropojenik
girdilerin tam olarak engellenemedigi, hastane, yagmur sulari ve evsel atiksularin ulagabildigi bir bélge
olan Hali¢ suyu kullanidmistir. Hali¢’e ait suyun kullanilmast dogal biyofilm olusmast acisindan oldukea
onemlidir. Calisma kapsaminda, Hali¢ suyunun stirekli sirkile oldugu bir sisteme yerlestirilen ti¢ farkl
makroplastik tiriniin yizeylerinde olusan karisik bakteri popiilasyonunu igeren biyofilmin olusum ve
gelisim asamalart incelenmistir. Béylece farklt plastik tiirleri tizerinde olusan karisik bakteri poptilasyonu
tarafindan olusturulan biyofilmin yapist ve biyofilmdeki 6ncelikli kirleticilerin (pestisit, TPH (Toplam
petrol hidrokarbonlar) vb.), biyofilme giriciligi, biyofilmdeki kaliciligi ve bakteri popiilasyonu tizerine
biyosidal aktivitesi belirlenmistir.

Elde edilen sonuglara gére 6 ay boyunca Hali¢ suyuna maruz birakilan ti¢ farklt makroplastik 6rneklerinde
biyofilm olusumu gézlenmistir. Bu biyofilm olusum ve gelisim siirecinin dinamik bir yapida oldugu tespit
edilmistir. En yiiksek aerobik hetetrofik bakteri sayist 6. ayin sonunda polipropilen tzerinde tespit
edilmigtir. Bununla birlikte, Gemfibrozil propropilen iizerinde en yiiksek degerde tespit edilen farmasétik
bilesik olurken, en yiiksek TPH degetleri ise polietilen yiizeylerde tespit edilmistir. Sonuclar makroplastik
yuzeylerde olusan biyofilmin kirletici ve hormonlarin tasinmasint destekledigini géstermektedir.

Anahtar Kelimeler: Makroplastik, Biyofilm, Hali¢, Farmasotik, Hormon, TPH
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INVESTIGATION OF BIOFILM FORMED ON DIFFERENT MACROPLASTIC
TYPES EXPOSED TO GOLDEN HORN ESTUARY WATER AND TRANSFER
OF PRIMARY CONTAMINANTS IN BIOFILM BETWEEN PHASES

Tuba UNSAL! Nuray CAGLAR!, Abdullah AKSU! Nagihan KORKMAZ!, Esra Billur
BALCIOGLU!, Omer Suat TASKIN!, Mehmet Emre CETINTASOGLU!
! Istanbul University, Department of Chemical Oceanography, Istanbul
tunsal@istanbul.edu.tr

In recent years, the number of studies on the problem of "plastic pollution", which has been at the top
of the world agenda has been increasing rapidly. All the studies show that the rate of microplastics
detected in various water sources in our country surrounded by seas on three sides is a very serious level.
While the existence of microplastics is an important problem on its own, "plastic pollution” includes
many different studies in itself, together with the microorganisms microplastics can carry, the biofilms
formed by these microorganisms, and the primary pollutants these biofilms contain. Examining all of
these factors in detail reveals another aspect of "plastic pollution" that is not yet visible but poses a
serious threat to the health of living organisms. In our country, a large part of the studies on
"microplastic" consists of the analysis of root determination. This study focuses on microorganisms
carried on the surface of microplastic and priority pollutants that carry with these microorganisms.

In this study, three different types of plastic (polyethylene, polystyrene and polypropylene),
which have the highest rate of waste in nature, were used. The Golden Horn Estuary water, which is a
region where terrestrial anthropogenic inputs cannot be completely prevented and where the hospital,
rainwater, and domestic wastewater can reach, was used as the natural environment to which plastics are
exposed. The use of water from the Golden Horn is very important for the formation of natural biofilms.
In this work, the formation and development stages of the biofilm containing the mixed-species
microorganisms formed on the surfaces of three different macroplastic species placed in a recirculating
system that contains the Golden Horn water, were investigated. Thus, the structure of the biofilm
formed by mixed-species microorganisms on different types of macroplastics, the biofilm penetration
of the primary pollutants (pesticide, THP, etc.) in the biofilm, its persistence in the biofilm, and its
biocidal activity on the bacterial population, were investigated.

According to the results of this work, the biofilm formation was observed on all the macroplastic
samples exposed to Golden Horn water over 6 months. Also, it has been determined that the formation
and development process of biofilm has a dynamic structure. The maximum cells of aerobic
heterotrophic bacteria was detected on polypropylene after the 6 month. However, while Gemfibrozil
was the pharmaceutical compound with the highest value on propropylene, the highest TPH values were
detected on polyethylene surfaces. The results show that the biofilm formed on the macroplastic surfaces
supports the transport of pollutants and hormones.

Keywords: Macroplastic, Biofilm, Golden Horn Estuary, Pharmaceutic, Hormones, TPH
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PRENS ADALARI KIYILARINDAKI YAPAY RESIFLERDE BALIK VE
MAKROBENTIK BIYOCESITLILIGI

Benal GUL!, Hayati YAGLI2, Onur GONULAL?, Esra Billur BALCIOGLU#, Giiveng SORARLI 3,
Nuray CAGLAR?, Ata AKSU?
! Istanbul Universitesi, Su Bilimleri Fakiiltesi, Balikcilik ve Su Uriinleri Isleme Teknolojisi Bolimdi,
Istanbul
2 Gedik Universitesi, Gedik Meslek Yiiksekokulu, Su Altt Teknolojisi Programu, Istanbul
3 Istanbul Universitesi, Su Bilimleri Fakiiltesi, Deniz ve I¢c Su Kaynaklart Yénetimi Bolumd, Istanbul
+Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Deniz Bilimleri ve Isletmeciligi
Bolimu, Istanbul
benalgul@istanbul.edu.tr

Ulkemiz kiyilarinda gerceklestirilen yapay resif uygulamalari son 30 yil igerisinde bilimsel bilgi ve yasal
diizenlemeler ile gergeklestirilmektedir. “Ulusal Yapay Resif Master Plani”na sahip bir tlke olarak
ckosistem ve balikgilik idaresine yonelik bitytik 6lgekli projeler hayata gecirilmektedir. Devlet destekli ilk
yapay resif uygulamasi Edremit Koérfezi'nde 2011 yilinda gerceklestirilmistir. Uygulamanin bilimsel
degerlendirme sonuglart “Istanbul Yapay Resif” projesinin planlanmast ve hayata gegirilmesinde yol
gbsterict olmustur.

Ekosistemi desteklemek ve balikeilik idaresine yonelik olarak Istanbul Valiligi {1 Tarim ve Orman
Midirligi Baliketlik ve Su Uriinleri Sube Midiirliigii tarafindan 2019 yilinda baslatilan “Istanbul Yapay
Resif Projesi”’nin Prens Adalarindan Kinaliada ve Heybeliada kiyilarindaki yerlestirme ¢alismalart biiyiik
Olgiide tamamlanmustir. Yapay resif alanlarinda her ay yapilan suala daliglart sirasinda babk ve
makrobentik tlirler kaydedilmektedir. Bu ¢alisma, Kinaliada ve Heybeliada yapay resif alanlarinda
Haziran-2021 ile Haziran 2022 arasinda tespit edilen tiirleri icermektedir. Yapilan 6rneklemeler ile toplam
8 familyaya ait 9 balik tiri ve 9 filuma ait 17 bentik canlt tespit edilmistir. Yapay resif projesinde
biyocesitlilik acisindan gelisimi ve iki yapay resif alani arasindaki benzerlik ve farkliliklar Jaccard varlik-
yokluk indeksi ile ile degerlendirmeler yapilmustir.

Anahtar Kelimeler: Yapay Resif, Biyogesitlilik.
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FISH AND MACROBENTHIC BIODIVERSITY IN ARTIFICIAL REEFS OFF
THE PRINCES' ISLANDS COAST

Benal GUL!, Hayati YAGLI2, Onur GONULAL?, Esra Billur BALCIOGLU#, Giiveng SORARLI 3,
Nuray CAGLAR?, Ata AKSU?

! Istanbul University, Faculty of Aquatic Sciences, Department of Fisheries and Seafood Processing

Technology, Istanbul
2 Gedik University, Gedik Vocational School, Programme of Underwater Technology, Istanbul

3 Istanbul University, Faculty of Aquatic Sciences, Department of Marine and Freshwater Resources
Management, Istanbul

4Istanbul University, Institute of Marine Sciences and Management, Department of Marine Sciences

and Management, Istanbul
benalgul@istanbul.edu.tr

Artificial reef applications on the coasts of our country have been carried out in the last 30 years with
scientific knowledge and legal regulations. As a country with a "National Artificial Reef Master Plan",
large-scale projects for ecosystem and fisheries management are being implemented. The first state-
supported artificial reef application was carried out in Edremit Bay in 2011. The scientific evaluation
results of the application have guided the planning and implementation of the “Istanbul Artificial Reef”
project.

The deployment of the "Istanbul Artificial Reef Project”, which was initiated in 2019 by the
Istanbul Governorship Provincial Directorate of Agriculture and Forestry to support the ecosystem and
fisheries management, on the shores of Kinaliada and Heybeliada, one of the Prince Islands, have been
completed to a large extent. Fish and macrobenthic species are recorded during monthly underwater
dives in artificial reef areas. This study will include the species identified between June-2021 and June
2022 in the Kinaliada and Heybeliada artificial reef areas. This study includes the species detected
between June-2021 and June 2022 in the Kinaliada and Heybeliada artificial reef areas. With the
samplings, 9 fish species belonging to 8 families and 17 benthic creatures belonging to 9 phyla were
determined. In the artificial reef project, the development in terms of biodiversity and the similarities
and differences between the two artificial reef areas were evaluated with the Jaccard presence-absence
index.

Keywords: Artificial reef, Biodiversity.
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GEMI OPERASYONLARINDAN KAYNAKLI DENIiZ KiRLILIGI RISKININ
DEGERLENDIRILMESI

Ozan BAYAZIT!, Mchmet KAPTAN?
12 Recep Tayyip Erdogan Universitesi, Turgut Kiran Denizcilik Fakiiltesi, Deniz Ulastirma Isletme
Mithendisligi Bélumi, Rize
mehmet.kaptan@erdogan.edu.tr

Denizyolu tasimacilifi, enerji ve maliyet agisindan ton kargo basina en verimli ulastirma sistemlerinden
biri olmast nedeniyle diinya ticaretinin belkemigi konumundadir. Uluslararast ticaret hacminin %80’
denizyolu ile tasinmaktadir. Bu yogunluk nedeniyle denizyolu tasimacilifi, gemi operasyonlarindan
kaynakli atiklarla toplam deniz ¢evre kirliliginin %11’ine sebep olmaktadir. Kirliligin, kaynaklarinin ve
mekanizmalarinin anlasilmasi, deniz vahsi yasami1 ve ekosistemi tizerindeki olumsuz etkilerini sinirlamak
agisindan hayati 6nem tagimaktadir. Deniz kirlilige ile miicadelede etkin risk yGnetimi, temiz ve
strdirtlebilir bir deniz gevresi i¢in biiyitk 6nem arz etmektedir. Literatiir incelendiginde gemilerden
kaynakli operasyonel kirliligin ¢ok stk yasandigi ve buna sebep olan kirleticilerin ve operasyonel
eylemlerin degerlendirilmesinin gerekli oldugu tespit edilmistir.

Bu calisma, gemi isletim operasyonlarindan kaynaklan tim kirlilik tiirlerine iliskin nedensel
faktorlerin tespiti icin bir model sunmaktadir. Bu amagla ilk olarak gemi kaynakli kirlilige sebep olabilecek
nedensel faktorler, tim gemi operasyonlarinin gézlemlenmesi, ilgili literatiiriin ve raporlarin kapsamlt
olarak taranmast sonucu, niteliksel olarak tespit edilmistir. Sonrasinda Fuzzy, Bow-Tie ve Bayes Agt
yontemleri hibrit bir bicimde uygulanarak, operasyonel kirlilige sebep olan nedensel faktérlerin olasiliksal
iligkileri nicel olarak hesaplanmugtir. Calisma kapsaminda olusturulan ve nedensel faktdrlerin birbirleriyle
iligkilerini gdsteren ag, gemi operasyonel kirliliginin 6zetini sunmaktadir. Arastirmanin sonucunda baca
gaz1 salinimlart, ¢Op ve ekipman hatast kaynakli operasyonel kirlilik olasiliklarinin ytiksek oldugu tespit

edilmistir. Gemi operasyonlart kaynakh kirliligin 6nlenmesi adina 6nerilerde bulunulmustur.

Anahtar Kelimeler: Deniz kirliligi, Gemi isletmeciligi, Risk degerlendirmesi, Fuzzy-Bayesian Network,
Bow-Tie Analizi.
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EVALUATION OF MARINE POLLUTION RISK FROM VESSEL OPERATIONS

Ozan BAYAZIT!, Mchmet KAPTAN?
1-2Recep Tayyip Erdogan University, Turgut Kiran Maritime Faculty, Department of Maritime

Transportation and Management Engineering, Rize

mehmet.kaptan@erdogan.edu.tr

Maritime transport is the backbone of world trade, as it is one of the most efficient transportation
systems per tonne of cargo in terms of energy and cost. Maritime transport accounts for 80% of all
international trade volume. Due to this intensity, maritime transport causes 11% of the total marine
environmental pollution with wastes from ship operations. Understanding pollution, sources, and
mechanisms are vital to limiting its adverse effects on marine wildlife and the ecosystem. Effective risk
management in the fight against marine pollution is essential for a clean and sustainable marine
environment. When the literature is examined, it has been determined that operational pollution
originating from vessels is experienced very frequently. Therefore, it is necessary to evaluate the
pollutants and active actions that cause them.

This study presents a model for detecting causal factors for all types of pollution from ship
operating operations. First, the causal elements that may produce ship-borne pollution have been
qualitatively assessed through observing all ship operations and a thorough review of relevant literature
and reports. The probabilistic linkages of the causal elements creating operational pollution were
computed quantitatively using a hybrid of the Fuzzy, Bow-Tie, and Bayesian Network approaches. The
network, which was created within the scope of the study and showed the relations of causal factors with
each other, provides a summary of operational vessel pollution. As a result of the study, it has been
determined that the operational pollution possibilities due to funnel gas emissions, garbage and hull
equipment failure are very significant. Therefore, suggestions were made to prevent pollution caused by
vessel operations.

Keywords: Marine pollution, Vessel operation, Risk assessment, Fuzzy-Bayesian network, Bow-Tie
analysis.
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KUZEY-DOGU AKDENIZ'DEKI KARBONDIOKSIT AKISLARININ YILLIK
BUTCESI

Valeria IBELLO!, Hasan OREK!
1 Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii,
Osinografi Bolimu, Erdemli, Mersin
valeria.ibello@ims.metu.edu.tr

Ocean, CO2 alma ve depolama kabiliyeti sayesinde atmosferdeki CO. konsantrasyonunu dizenler.
Atmosfer ve okyanus arasindaki CO; akisinin degerlendirilmesi, hem okyanus asitlenme diizeyini hem
de okyanusun kiiresel 1sitnmaya karsi koyma kapasitesini belitlemek icin ¢ok 6nemlidir.

2019 ve 2022 yillart arasinda Kibris ve Rodos adalart arasindaki bélgede kiyt ve acik sularda
yapilan birka¢ mevsimsel érnekleme sirasinda Kuzeydogu Akdeniz'de (Levanten havzasi) olcilen CO»
akislart acik bir mevsimsel model gosterdi. Yaz her zaman net bir cikis (okyanustan atmosfere) ile
karakterize edilirken, kis Rodos girdabinin yakininda yogunlasan zayif bir CO> yutag: sergiledi. Her yil,
Kuzeydogu Levanten havzasi, atmosferden okyanusa net bir CO; yutagi gosterdi. Calisma alanindaki tim
mevsimlerde ylzey pCO:s ile sicaklik arasinda pozitif bir dogrusal korelasyon rapor edilmistir, bu da
sicakligin ylizey pCO2 uzamsal dagilimini ve mevsimsel degisimi kontrol eden ana faktér oldugunu
dusindirmektedir. Fitoplankton tretimiyle iliskili yiizey tabakasindan pCOz'nin azalmasi, kisin
sonlarinda (Subat-Mart) sadece kisa bir stre i¢in rapor edildi. Yerel nehir desarjlar1 (Tasucu nehri) etkisi
sadece nehir cikisinin yakinindaki yakin kiyt bélgesi ile sinirlandirilmistir. Diger kiyr alanlari, acik deniz

alanlarinda gézlemlenen ayni modeli izlemistir.

Anahtar Kelimeler: karbondioksit hava-deniz akislari, mevsimsel degiskenlik, Levanten havzasi

KARADENIZ 55 KARADENIZ

TEKNIK UNIVERSITESI TEKNiK UNIVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:valeria.ibello@ims.metu.edu.tr

Ulusal b
Deniz Bilimleri
Konferansi

ANNUAL BUDGET OF CARBON DIOXIDE FLUXES IN THE NORTH-EAST
MEDITERRANEAN SEA

Valeria IBELLO!, Hasan OREK!
I Middle East Tehnical University, Institute of Marine Science,
Department of Oceanography, Erdemli, Mersin
valeria.ibello@ims.metu.edu.tr

Ocean regulates the concentration of COz in the atmosphere thanks to its capability to uptake and store
COa. Assessing CO; fluxes between the atmosphere and ocean is crucial to determine both the level of
ocean acidification and the capability of the ocean to contrast global warming.

CO:; fluxes measured in the North-eastern Mediterranean Sea (Levantine basin) during several
seasonal samplings in coastal and open waters in the area between Cyprus and Rhodes islands between
2019 and 2022, showed a clear seasonal pattern. Summer was always characterized by a net outflux (from
the ocean to the atmosphere), while winter displayed a weak COs sink, which intensified in the proximity
of the Rhodes gyre. Annually, the North-eastern Levantine basin showed a net sink of CO; from the
atmosphere to the ocean. A positive linear correlation between surface pCO» and temperature was
reported in all seasons in the study area, suggesting that temperature was the major factor controlling
surface pCO; spatial distribution and seasonal variation. Decrease of pCO; from the surface layer
associated to phytoplankton production was reported just for a brief period in later winter (February-
March). Local river discharges (Tasucu river) impact was only circumscribed to the immediate coastal
area nearby the river outlet. Other coastal areas followed the same pattern observed in offshore areas.

Keywords: carbon dioxide air-sea fluxes, seasonal variability, Levantine basin
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SBE 25PLUS CTD VE MULTI 3510 IDS'DEN TOPLANAN COZUNMUS OKSIJEN
VE PH PARAMETRELERININ KARSILASTIRMASI

Emre TUKENMEZ!, Emre GULHER!, Senol Avni DINCER!
1Seyir, Hidrografi ve Osinografi Dairesi Bagkanligt, Istanbul
etukenme(@gmail.com

Mesaha 6ncesi yapilan kalibrasyon cihazlarin ger¢ek performansini ortaya koymakta yetersiz kalmaktadur.
Bu nedenle gercek performansin dogrulanmast ve test edilmesi kapsaminda saha caligmalari icra
edilmektedir. Tutathh ve anlamli bir Sl¢lim i¢in degismeyen ortam kosullarinda es zamanli olarak
karsilastirma testi yapilmast gerekmektedir. Marmara Denizi ihtiva ettigi essiz ekosistem ile dogrulama
testi yapmak icin ideal ortam sartlarini saglamaktadir. Seyir, Hidrografi ve Osinografi Dairesi
Baskanligi’'nda benzer amaclar kapsaminda kullanilan iki farkl sistemin (SBE 25plus CTD ve Multi 3510
IDS) saha performanst TCG CESME Mesaha Gemisi’nin 26-27 Ocak 2022 tarihleri arasinda Marmara
Denizi'nde icra ettigi bilimsel seferi esnasinda karsilagtirilmistir. SBE 32 Su Ornekleyicisi ile su
numuneleri alinip Multi 3510 IDS vasitastyla sudaki ¢6ztinmus oksijen ve pH degetleri elde edilirken
SBE 25plus’ta CTD cihazt tizerindeki 6zel sensérlerden yararlamlmaktadir. Calisma noktalari, deniz
derinligin 30 metre ile 500 metre arasinda degistigi [zmit Korfezi ile Istanbul Bogazi'nin giineyindeki bes
koordinatta yer almaktadir. Cihaz karsilastirmast ¢6ziinmils oksijen ve pH parametreleri 6zelinde icra
edilmistir. Profillerde baz1 tutarsizliklar olmasina ragmen, genel hatlartyla her iki veri i¢in de uyumlulugun
iyi seviyede oldugu gozlemlenmistir. Multi 3510 IDS'nin ¢6ztinmis oksijen degeri, 0-30 metre derinlikte
SBE 25plus CTD'nin ¢6ztinmiis oksijeninden daha yiiksek olarak gézlemlenmistir. 30 metreden daha
derin sularda ise tam tersi bir durum s6z konusudur. SBE 25plus ile toplanan pH degerleri, tiim su stitunu
icerisinde Multi 3510 ile toplanan verilere esit veya s6z konusu bu verilerden daha dastiktir. Multi 3510
IDS'nin 2 numarali istasyonda 5 metre derinlikteki pH ve ¢6ztinmis oksijen degerindeki lokal sigramanin
disinda, pH ve ¢6ztinmis oksijen degerleri yitksek oranda uyumluk géstermektedir. Diger istasyonlarda
2 numarali istasyonda tespit edilene benzer bir lokal sicrama gbzlenmemistir.

Anahtar Kelimeler: Sudaki ¢6ziinmiis oksijen, pH, SBE 25plus, Multi 3510 IDS
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A COMPARISON OF DISSOLVED OXYGEN AND PH PARAMETERS
GATHERED FROM SBE 25PLUS CTD AND MULTI 3510 IDS

Emre TUKENMEZ!, Emre GULHER!, Senol Avni DINCER!
! Oftice of Navigation, Hydrography and Oceanography, Istanbul
etukenme(@gmail.com

Calibration performed before the survey is insufficient to reveal real performance of devices. That is why
field works are carried out to verify and test realistic performance. For a reasonable and meaningful
measurement, simultaneous comparison test is needed to be done in the same environment condition.
Marmara Sea which contains unique ecoystem provides ideal environment conditions for precision tests.
The field performance of two different systems (SBE 25plus CTD and Multi 3510 IDS) used for similar
purposes in Office of Navigation, Hydrography and Oceanography were compared during TCG Cesme
Cruise in the Marmara Sea at the dates of 26-27 January 2022. While water samples are gathered with
SBE32 Carousel Water Sampler and dissolved oxygen & pH values of them are obtained by Multi 3510
IDS, special sensors on SBE 25plus CTD are used. The study area was located at five points in Izmit
Bay and in the southern part of Istanbul Strait where the water depth varies between 30m and 500m.
Instrument comparison was performed in terms of dissolved oxygen and pH parameters. Multi 3510
IDS's dissolved oxygen value is higher than dissolved oxygen of SBE 25plus CTD at the depth of 0-
30m. The opposite is true for waters deeper than 30 meters. pH values obtained from SBE 25plus are
equal to or less than the pH value of Multi 3510 in all water column. Apart from the small jump in pH
and dissolved oxygen of Multi 3510 IDS for Station 2 at 5m deep, pH and dissolved oxygen numbers
show high compatibility. At other stations, a local jump similar to station 2 was not observed.

Keywords: Dissolved oxygen, pH, SBE 25plus, Multi 3510 IDS
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EGE DENIZI’NIN UZUN DONEMLI METEOROLOJIK VE OSINOGRAFIiK
VERILERININ ZAMANSAL VE MEKANSAL TREND ANALIZi

Emre TUKENMEZ!, Hiisne ALTIOK?
! Seyir, Hidrografi ve Osinografi Dairesi Baskanlig, Istanbul
2 Istanbul Universitesi, Deniz Bilimleri ve I§letmeciligi Enstitiist, Istanbul
etukenme(@gmail.com

Bu ¢alismada deniz suyu ytizey sicakligi, hava sicakligy, riizgar siddeti, deniz suyu yiizey tuzlulugu ve ylzey
atmosfer basincinin zamansal ve mekansal degisimleri incelenerek gecmis calismalar ile karsilastirilmigtir.
Ege Denizi’nin meteorolojik ve osinografik yapisini en iyi sekilde karakterize edecek bes noktada analizler
yapilmistir. Iklim degisikliginin Fge Denizi tizerindeki etkisini ortaya koyabilmek icin 1979-2018 yillart
arasint kapsayan ECMWTE ERA-Interim verileri ile 2000-2015 yillarini kapsayan Copernicus (Global
SSS/SSD L4) verileri kullanilmistir. Uzun donemli degisimleri ve egilimi ortaya koyabilmek icin dogrusal
egilim ve Mann Kendall testi uygulanmistir. ECMWF verilerine gore 40 yillik stirecte aylik ortalama
deniz suyu yiizey sicakligt (+0.017 ile + 0.046°C/y1l) ile hava sicakligr (+0.017 ile +0.030 °C/y1l) verileri
artma egilimi géstermektedir. Bu degerlendirmenin bir sonucu olarak riizgar siddeti (-0.0016 ile -0.007
kts/yil) ile ylizey atmosfer basinct (-0.032 ile -0.027 mb/yil) verilerinde azalma egilimi oldugu tespit
edilmistir. Ge¢misteki ¢alismalar ile bu ¢alismada elde edilen sonuglar karsilastirildiginda farklt oranlar
mevcut olsa da genel olarak uyumlulugun oldugu gérilmistir. Ancak séz konusu degisikliklerin
diinyanin dogal tepkimesinin bir sonucu oldugunu séylemek son derece zordur.

Anahtar Kelimeler: Ege Denizi, Trend Analizi, ECMWF
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TEMPORAL AND SPATIAL TREND ANALYSIS OF LONG TERM
METEOROLOGICAL AND OCEANOGRAPHIC DATA OF AEGEAN SEA

Emre TUKENMEZ!, Hiisne ALTIOK?
! Oftice of Navigation, Hydrography and Oceanography, Istanbul
2 Istanbul University, Institute of Marine Sciences and Management, Istanbul
etukenme(@gmail.com

In this study, temporal and spatial trends of sea surface temperature (SST), air temperature, wind speed,
sea surface salinity and sea level pressure (SLP) are examined and compared with previous studies.
Analyses of parameters are performed for five critical locations, which illustrate the best characteristic
of meteorological and oceanographic structures of the Aegean Sea. The response & effect of climate
change on the Aegean Sea are investigated by using long term ECMWI ERA-Interim data, which covers
the years from 1979 to 2018; moreover Copernicus (Global SSS/SSD L4) is used for obtaining surface
salinity data that cover the period of 2000-2015. Linear trend and Mann Kendall tests are applied to find
out the tendency and long-term variations. According to ECMWEF Reanalysis data over the past 40 years,
monthly average SST (+0.017 and + 0.046°C/yr) and air temperature (+0.017 and +0.030 °C/yr) have
a rising trend. As a result of the validation, there is a decreasing trend in wind speed (-0.0016 and -0.007
kts/yr) and surface atmospheric pressure (-0.032 and -0.027 mb/yr) in the Aegean Sea. When previous
studies are compared with the results obtained in this study, despite of different values it is seen that
they are compatible with eachother. It is hard to determine, however, whether these changes are related
to the world's nature response.

Keywords: Aegean Sea, Trend Analysis, ECMWEF
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TURKIYE'DE DENIZEL EKOSISTEMIN KORUNMASI VE
SURDURULEBILIRLIGI ICIN DENiZ OKURYAZARLIGI KURSU

Elif OZGUR!
! Tirk Deniz Aragtirmalart Vakfi (TUDAV), ISTANBUL
e80ozgur@yahoo.com

Sagliklt bir deniz ve okyanus ekosistemi, gezegenimizin temel tasidir fakat bugiin ne yazik ki denizel
ckosistemler ¢ok farkli tehlikeler alttndadir. Denizlerin iyi yonetimi, deniz ¢evresinin bilimsel olarak
dogru anlagilmasi ile miimkiin olabilir. Denizel konularla ilgili toplumlarin ilgisizlik ve bilgisizligi ve
giniimiizde de iklim degisikligi nedeniyle artan tehditler deniz yasamint esi gériilmemis bir sekilde risk
altitnda birakmaktadir. Asir1 avlanma, kayit dist ve yasadist balikeilik, iklim degisikligi, istilact yabanct
tirler, kirlilik, nesli tikenmekte olan tiirlerin aveidigt ve diger bircok antropojenik etki denizlerimize zarar
vermekte; gida giivenligini ve kiy1 topluluklarini tehdit etmektedir.

Son raporlar, basarili deniz ve kiyt yonetimi igin ilgili konularin multidisipliner ve biitiinlesik
olarak ele alinmasinn S6nemini vurgulamaktadir. Ancak, denizel ortam hakkinda bilgi toplamanin
zotluklart asikardir. Vatandas bilimi (VB) veya halk temelli/tabanli bilimdeki son gelismeler, etkili
toplumsal katilimin saglanmasiyla denizlerle ilgili veri akisinin ¢ok hizla elde edilebildigini, hatta bilimsel
bilginin saglamasint yapabilecek duruma gelindigini géstermektedir. Artan sorunlarin ¢6ziimiinde ihtiya¢
duyulan iyi bir yonetim plant icin bilimsel bilginin kapasitesini ve ulasim hizini arttirmak; kolektif bir
biling yaratarak toplumun her kesiminin bu kapsamda bilingli olarak katk: koymasini saglamak 6nemlidir.
Toplumun deniz okuryazarhigimin gelisimde bilim insanlari ile halkin bulusma noktalari yaratmak,
toplumun gtivenilir bilimsel gézlemler yapabilmesini saglayacak temel bilgiyi aktarabilmek ve bu
konularda toplumsal dayanismayt arttirabilmek igin Tiirk Deniz Arastirmalart Vakfi (TUDAV) ve
Uluslararast Okyanus Enstitisi (IOI-International Ocean Institute) tarafindan ortaklaga olarak
"Tirkiye'de Denizel Ekosistemin Korunmasi ve Strdirilebilirligi icin Deniz Okuryazarhig Kursu"
dizenlenmigtir. 4 Nisan- 16 Mayis 2022 tarihleri arasinda her biri 2 saatlik 12 oturumda gerceklestirilen
cevrimici kursa toplamda 383 gecerli/gercek kisi bagvurusu gerceklesmis ve 40 kisinin katilimi
onaylanmustir. Katiimeilarin se¢iminde cinsiyet ve bolgesel esitlik gézetilerek, farkl is alanlart ve kurum
temsilcilerinin dahiliyeti 6nemsenmistir. Katithmecilarin tiniversite mezunlari, son siif 6grencileri, yerel
yonetimlerde, bakanliklar ve bagl dairelerde gérev yapan yetkililer, politika yapicilar, egitimciler ve medya
temsilcilerinden olustugu kursta, 15 farkli uzman deniz ckosisteminin korunmast ve strdirilebilirlik
alaninda yeni ve ortaya ¢ikan konulari, sunumlar, tartismalar, okumalar, videolar ve diger etkilesim
araglarindan yararlanarak katilimcilarla paylasmaktadir. Ucretsiz olarak gerceklestirilen kurs sonunda 12
oturumun 10’una katillan kursiyerler sertifika almaya hak kazanmustir.

IOI kurulusunun 50. yilint ve TUDAV 25. yilint kutlarken, 26.01.2022 tarihinde iki kurum
arasinda imzalanan s6zlesme ile tlkemizde toplumsal deniz okuryazarliginin gelistirilmesi icin baglatilan
bu is birliginin uzun yillar devam etmesi ve kurslarin yilda 2-3 kez tekrarlanarak toplumun ilgili her
kesimine ulagtlmast hedeflenmektedir.

Anahtar Kelimeler: Deniz okuryazarligl, Vatandas bilimi.
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CONSERVATION AND SUSTAINABILITY OF THE MARINE ENVIRONMENT
IN TURKISH SEAS” OCEAN LITERACY COURSE

Elif OZGUR!
! Turkish Marine Research Foundation (TUDAV), ISTANBUL
Cortresponding author e-mail: e80ozgur(@yahoo.com

The healthy marine and ocean ecosystems are the cornerstone of our planet. Unfortunately, marine
ecosystems are under pressure as never before. The ocean is threatened by a growing list of stressors
including climate change, overfishing, illegal, unreported and unregulated fishing (IUU), invasive alien
species, pollution, etc. These stressors demonstrate an urgent and escalating global need for improved
understanding of the ocean and for sustainable management of the marine environment. Understanding
how to reduce and manage threats is one of the most important steps needed to protect marine wildlife.
Marine management relies on scientific knowledge and a broad range of expertise. Increasing knowledge
and awareness concerning ocean environments are at the heart of marine and coastal management and
implementing the marine related Sustainable Development Goal 14 “Conserve and sustainably use the
oceans, seas and marine resources for sustainable development”. These reasons also show the necessity
of becoming “ocean and climate literate” of course in addition to political action. “Ocean literacy” is an
understanding of the ocean’s influence on us and our influence on the ocean. Turkish Marine Research
Foundation (TUDAV)’s education efforts support increasing community resilience and also developing
citizen science through multiple programs.

For this purpose, the online “Ocean Governance Course” for the “Conservation and
Sustainability of the Marine Environment in Turkish Seas” was organized jointly by Turkish Marine
Research Foundation (TUDAYV) and International Ocean Institute (IOI) to upgrade the Ocean Literacy,
specifically targeting officials working in local governments, ministries, etc., policy makers, educators,
students, and media representatives. The main aim of the course is to raise awareness of the participants
who finally understands the fundamental concepts about the functioning of the ocean; can communicate
about the ocean in a meaningful way; and is able to make informed and responsible decisions regarding
the ocean and its resources when eligible for the certificate. The course was held in 12 sessions of 2
hours each, between April 4 and May 16, 2022. We received a total of 383 valid applications and 40
applicants were confirmed for their participation taking into consideration of the gender equality in
advance of women; geographic distribution for covering the representation of four seas (Mediterranean,
Aegean, Marmara and Black Seas) and also Van Lake and Cyprus; and inclusion of representatives of
different business areas and institutions. The sessions were realized by 15 experts using interactive tools
such as presentations, discussions, readings, videos, etc. to explore new and emerging issues in marine
conservation and sustainability. Participants who attend 10 of the 12 sessions were entitled to receive
the certificate.

As we celebrate the 50th anniversary of the IOI and the 25th anniversary of TUDAV, we are
planning to continue this cooperation for many years with the contract signed between the two
institutions on 26.01.2022 for the development of marine literacy in our country. Repetitions of the
course will be organized for 2-3 times a year for different focus groups to respond the request of all

applicants and reach all relevant segments of the society.

Keywords: Ocean literacy, Citizen science.
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MERSIN VE ISKENDERUN KORFEZLERI iCIN KIYISAL KIRILGANLIK
DEGERLENDIRMESI

Fahri AYKUT! Devrim TEZCAN?
! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli, Mersin
20rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Erdemli, Mersin
fahriaykut@metu.edu.tr

Kiyilar, dalga, rizgar ve akinti gibi dogal faktorler tarafindan stirekli olarak degistirilen hassas ve dinamik
alanlardir. Son yiizyilda oldukea etkili olan iklim degisikligi ise kiyilarin degisimini hizlandiran ve kiyilart
tehdit eden bir faktérdiir. Tklim degisikligine bagl olarak su seviyesinin artisinin 2100 yilina kadar 1
metreye ulasabilecegi raporlanmaktadir. Dolayistyla, insanlar i¢in buytk sosyo-ekonomik éneme sahip
olan kiyisal alanlar su altinda kalma tehlikesiyle karst karstyadir. Bu calismanin ana amaclarindan birisi
Mersin ve Iskenderun Korfezlerinin kiyisal alanlarinin, su seviyesi yikselmesine karst kirllganliginin
degerlendirilmesidir. Kiytsal Kirtlganlik Indeksi (KKI) bu degerlendirme igin kullanilan en yaygin aragtir.
Calisma sahasi igin en uygun yontemin bulunmasi icin farklt KKI hesaplama yontemleri uygulanmistir.
Calisma bolgesindeki kiyilar, kirlganhklarina gore siniflandirtlip, Kiyisal Kirtlganlik Index degerleri
hesaplanmustir.

Sonugta yapilan Kiyisal Kirilganlik Analizine gére, calisma bolgesinin 151 km’si ¢ok yiiksek
derecede ve 147 km’si yitksek derecede kirilgan olarak siniflandirilmistir. Sonug KKI haritast, kiyisal egim,
arazi kullanimi ve niifus parametrelerinin kirilganhgs etkileyen temel faktérler oldugunu géstermektedir.
Ayrica, yliksek ve cok yiiksek derecede kirlgan olan kiyilar genellikle distik egimli, jeolojik ve
jeomorfolojik yapilart nispeten zayif ve sosyo-ckonomik degetler a¢isindan verimli yiksek kiy1 ovalarinda
bulunmaktadir. Bu tiir kiyilar genellikle Silifke ve Yumurtalik kiyilart arasinda yer almaktadir. Ozetle, KKI
harita sonuglari, su seviyesi ylikselmesine karsin yitksek ve cok yitksek derecede kirilgan olan bolgelerin
belirlenmesi ve korunmasi, kiyisal alanlarin yonetimi agisindan karar vericilere ve cesitli kurumlara
yardimct olacak niteliktedir.

Anahtar Kelimeler: Kiyisal Kirilganlik Indeksi, Kirilganlik, CBS, Mersin.
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COASTAL VULNERABILITY ASSESSMENT FOR MERSIN AND ISKENDERUN
BAYS

Fahri AYKUT! Devrim TEZCAN 2
I Middle East Technical University, Institute of Marine Sciences, Erdemli, Mersin
2 Middle East Technical University, Institute of Marine Sciences, Erdemli, Mersin
fahriaykut@metu.edu.tr

Coasts are sensitive and dynamic areas that are continuously changed by natural factors such as waves,
winds and currents. Climate change is another factor that accelerates the changing of the coasts and
threatens coasts. It is reported that the sea level rise due to climate change may be reach about 1 meter
by 2100. Therefore, coastal areas with great importance for humans are in danger of being submerged.
One of the main purposes of this study is to evaluate the vulnerability of the coastal areas of Mersin and
Iskenderun bays to sea level rise. Coastal Vulnerability Index (CVI) is the most common tool used for
these assessments. Different CVI calculation methods were applied to find the most realistic method for
the study area. Coasts in the study area are classified according to their vulnerability to sea level rise and
CVI values are calculated.

According to CVI results, 151 km of the study area is classified as very high vulnerable and 147
km as high vulnerable. The result CVI map demonstrates that coastal slope, land use and population
parameters are the main factors affecting vulnerability. In addition, high and very high vulnerable coasts
are generally found in low sloping, areas with relatively weak geological and geomorphological structures
and productive coastal plains which have great socio-economic importance. This kind of coasts are
commonly located between the Silifke and Yumurtalik coasts. In conclusion, the CVI map results will
help the decision makers and various institutions in terms of identifying and protecting high and very

high vulnerable areas to Sea Level Rise for Coastal Zone Management.

Keywords: Coastal Vulnerability Index, Vulnerability, GIS, Mersin.
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KARADENIZ HAMSISI iLK UREME BOYU DEGISIMIi VE BU DEGISIMIN
YASA DAYALI STOK DEGERLENDIRME MODELLERI UZERINE ETKIiSi

Gizem AKKUS!, Ali Cemal GUCU!
! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Deniz Biyolojisi ve Balikcilik Bolimii,
Mersin

gizem(@ims.metu.edu.tr

Karadeniz hamsisi (Engraulis encrasicolus), Karadeniz’deki trofik seviyesi ve yiiksek ticari degeri ile 6ncelikli
yonetim plant uygulanan, kisa dmiirld, hizli biyiyen ve yitksek tireme potansiyeline sahip olan kii¢tik
pelajik balik tirtdir. Ilk tireme bilgisi, baligin biyolojisinin anlastlmasinin yan1 sira, baltkeilik yonetimi
acisindan da dikkate degerdir. Modelden bagimsiz elde edilen ve bugiine kadar yeterince dikkate
alinmayan olgunluk bilgisi, yasa dayali analitik modellerde treyen stok biyokiitlesi hesaplanmasinda
kullanilan parametrelerden biridir. Dogru tahmin edilmesi, model sonuglarinin stoku temsil etmesinde
biyitk énem arz etmektedir. Bu ¢alismada, Karadeniz’in glineyini kapsayan 6rneklem alanindan 2013,
2014, 2015, 2018 ve 2020 yillarinda yapilan bilimsel arastirma seferlerinde toplanan 7218 hamsi 6rnegi
kullanilmis ve bunlardan 2468 bireyin yas tespiti yapilmustir. Tlk ireme boyunun giincel tahmini ve sifir
yasindaki ergin bireylerin popiilasyondaki oraninin hesaplanmasinin yaninda, bu oranin cevresel
faktorlerle iliskisi arastiridmistir. Elde edilen olgunluk oranlarinin yasa dayali stok yénetim modelinin
treyen stok biyokiitlesi tahmini tzerindeki etkisi sorgulanmasi ise c¢alismanmn bir diger ayagin
olusturmaktadir. Bunun icin, yaslara gére olgunluk oranlari, hamsi yénetiminde kullanilan ve yasa dayalt
model olan XSA’de girdi verisi olarak kullanilmistir. Model sonucu, STECF(2017) tarafindan yapilan stok
degerlendirme sonuglariyla karsilagtirlmistur.

Lojistik regresyon yontemiyle tahmin edilen Karadeniz hamsisi igin toplam ilk éireme boyu (1.50),
7.3910.05CI em’dir. Disilerde L50 7.46£0.05CI cm, erkek bireylerde ise 7.32 +0.07CI cm olarak tahmin
edilirken her iki cinsiyet icin de gbzlemlenen en kugiik ergin birey 6 cm uzunlugundadir. Sonuglar, bir
yasindaki bireylerin %97’sinin tamamen olgunluga eristigini gosteritken, poptlasyonun %26’sint
olusturan sifir yasindaki bireylerin, yildan yila farklihk g&stermekle birlikte (2013=%38; 2014=%13;
2015=%38; 2018=%065; 2020=%42), ortalama %30unun dogduklart yil Uremeye basladigini
gostermektedir. Bu oran tim populasyonun yaklastk %8’idir. Baligin boyu, birincil iretimin gostergesi
floresans miktart ve sicakligin sifir yasindaki bireylerin olgunluga erismesinde istatistiksel olarak 6nemli
etkileri oldugu saptanmistir (p<0.05,ANOVA). Ayrica, iki farklt olgunluk veri seti ile ¢alistirilan model
sonucu tahmin edilen tireyen stok biyokiitlesinde istatistiksel olarak 6nemli bir fark bulunmustur (t-test;p-
value=0.003). Degisen iklim kosullariyla bitlikte, hamsinin erginlife ulasma boyunun ve oraninin iyi
anlasilmast ve takip edilmesi, stokun stirdtrtlebilirligini saglamak icin elzemdir. Olgunluk bilgisi, kisa
vadede, modelin stoku temsiliyetini 6nemli Slgtide etkilerken; uzun vadede stoku yansitmayan sonuclatla
tretilen yonetim politikalariyla stokun yanhs yonetilmesine sebep olabilmektedir.

Anahtar Kelimeler: Karadeniz hamsi, ilk ireme boyu, XSA, treyen stok biyokiitlesi
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CHANGE IN FIRST MATURITY SIZE OF THE BLACK SEA ANCHOVY AND
ITS EFFECTS ON AGE-BASED STOCK ASSESSMENT MODELS

Gizem AKKUS!, Ali Cemal GUCU!
! Middle East Technical University, Institute of Marine Sciences, Marine Biology and Fisheries
Department, Mersin
gizem@ims.metu.edu.tr

Black Sea anchovy (Engraulis encrasicolus) is a short-lived, fast-growing small-pelagic-fish with high-
reproductive-potential, priority managed for its trophic-level and high-commercial-value. Maturity-
knowledge is noteworthy for understanding fish biology and for fisheries management. As a model-
independent parameter, maturity, which has not been considered sufficiently, is used to estimate
spawning stock biomass(SSB). Accurate estimation is essential for the model results to represent the
stock. In this study, 7218-anchovy-samples collected during the scientific-research-expeditions in
2013,2014,2015,2018and2020 from the area covering the southern Black Sea were used, and 2468
individuals' ages were determined. In addition to the current estimation of the first-maturity-size and the
percentage-of-mature-fish-at-zero-year-old in the population, the relationship of this ratio with
environmental factors has been investigated. The study's other pillar is to question the possible effects
of maturity rates on estimating the SSB in the analytical-age-based stock-assessment model. For this,
obtained maturity-rates-to-age were used as input data in XSA, an age-based model used in anchovy
management. The model results were compared with the stock evaluation results accepted by
STECF(2017).

The estimated L50 for Black Sea anchovy by logistic regression is 7.39£0.05CI-cm. While the
1.50 is estimated to be 7.46£0.05CI-cm in females and 7.3210.07CI-cm in males, the smallest mature
individual observed for both sexes is 6 cm long. The results show that 97% of one-year-old reach full
maturity. However, it was revealed that although it wvaries from year to year
(2013=38%;2014=13;2015=38;2018=05%0;2020=42%), on average 30% of the zero-age-old anchovy,
which forms 26% of the population, start breeding in the year they were born. This rate is about 8% of
the entire population. The zero-year-old maturity is significantly affected by the fish length, the
fluorescence-primary production indicative-, and the temperature(p<0.05,ANOVA). Besides, it was
found that obtained SSBs with two maturity sensitivity runs are significantly different(t-test;p-
value=0.003). With the changing climate, it is essential to understand and monitor the length and rate of
anchovy's maturity to ensure the stock's sustainability. While maturity information significantly affects
the stock representation of the model in the short run; In the long run, the management policies
produced with results that do not portray the stock may cause the stock to be mismanaged.

Keywords: Black Sea anchovy, first maturity size, XSA, spawning stock biomass
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YAG/SU KARISIMLARININ AYRILMASINDA KULLANILMAK UZERE BiYOKUTLE
BAZLI VE GERI DONUSTURULEBILIR SUPERAMFIFILIK VITRIMER
MEMBRANLARIN GELISTIRILMESI

Nihal KOSE!, Omer Suat TASKIN!,
1istanbul Universitesi, Deniz Bilimleri ve Tsletmeciligi Enstitiisti, Kimyasal Osinografi, Istanbul

omert@istanbul.edu.tr

Diinyada enerji kaynagi olarak en ¢ok petrol kaynaklart kullanidmaktadir. Petrol ile enetji ihtiyacimizin
giderilmesinin yani sira; petrol sizintisi kazalari riski artarak devam ettigi icin uluslararast cevre
sorunlarindan biri haline gelmistir. Petrol kirliligi icin mevcut ¢oziimlerden biri geleneksel membran
kullantmidir, fakat giinimiizde kullanilan membranlar, pratikteki kosullar altinda dustik saglamlik gosterir
ve sudaki diger kirliliklerden (yosun, kum vb.) dolayt tikandig: icin kisa Omiirluditler. Bu ylzden
membranlar tikanditk¢a fazla membran kullanilacak ve membran kirliligi de olusacaktir. Boylece
ckonomik ve ¢evresel sorunlara yol acacaktir. Son zamanlarda petrol sizintisinin giderilmesi icin yapilan
calismalar arasinda stper amfifilik membranlar umut verici bir ¢6ziim olarak dikkat ¢ekmistir. Stiper
amfifilik membranlarin da mekanik ve kimyasal dayanikliligi diisitk olmast nedeniyle vitrimer yapida siiper
amfifilik membran tzerine yogunlasilmistir. Béylece hedef kirliligin sudan ayrimini yiksek verimle
saglarken; ayni zamanda pratikte kullanilacak kosullar altinda saglamlik gésterecek ve tikandigt zamanda
yeniden kullanilabilir hale getirilebilecektir. Stiper amfifilik vitrimer membran, biyokiitle bazh
hammaddeden uretilecegi, petrol kirliligini temizleme, geri donistiriilebilme ve yeniden ayni
performansta kullanilabilmesinden dolayt tamamen doga dostu bir malzeme olarak uygulanabilirligi
arastirilmistir. Bu kapsamda gergeklestirilen ¢alismanin ilk sonuglart sunulacaktir.

Anahtar Kelimeler: Yag/Su Ayrimi, Membran, Biyokiitle Bazli Membranlar, Vitrimer, Stiper Amfifilik
Membran, Geri Doénustiirilebilir
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DEVELOPMENT OF BIOMASS-DERIVED AND RECYCLABLE
SUPERAMPHIPHILIC VITRIMER MEMBRANES FOR THE SEPARATION OF
OIL-WATER MIXTURES

Nihal KOSE!, Omer Suat TASKIN!
Istanbul University, Institute of Marine Sciences and Management, Chemical Oceanography, Istanbul

omert@istanbul.edu.tr

Petroleum resources are the most used energy source in the world. In addition to meeting our energy
needs with oil; As the risk of oil spill accidents continues to increase, it has become one of the
international environmental problems. One of the cutrent solutions for oil pollution is the use of
conventional membranes, but membranes used today show low durability in practical conditions and are
short-lived as they are clogged by other impurities in the water (seaweed, sand, etc.). Therefore, as the
membranes become clogged, more membranes will be used and membrane pollution will occur. Thus,
it will cause economic and environmental problems. Super amphiphilic membranes have attracted
attention as a promising solution among recent studies for oil spill recovery. Due to the low mechanical
and chemical resistance of super amphiphilic membranes, the focus is on super amphiphilic membranes
in vitrimer structure. Thus, while ensuring that the target pollution is separated from the water with high
efficiency; It will also be robust in practical conditions and can be reused when clogged. The applicability
of the super amphiphilic vitrimer membrane as a completely nature-friendly material has been
investigated, as it will be produced from biomass-based raw materials, can clean oil pollution, can be
recycled and reused with the same performance. In this context, the first results of the study will be

presented.

Keywords: Oil/Waters Seperation, Membranes, Biobased Membranes, Vitrimer, Superamphiphilic

Membranes, Recyclable
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PANDEMI DONEMINDE KUTUP ARASTIRMALARI EGITIM VE
FARKINDALIK FAALIYETLERI

Sinan YIRMIBESOGLU', Sevval YALCINKAYA?, Dogac Baybars ISILER!, Ozgiin OKTAR!?,
Atilla YILMAZ!, Hasan Hakan YAVASOGLU', Burcu OZSOY'5
UTUBITAK MAM Kutup Arastirmalart Enstitiisii, Kocaeli
2Tstanbul Teknik Universitesi, Kutup Arastirmalart Ogrenci Kuliibii (PolSTeam), Istanbul
3stanbul Teknik Universitesi, Istanbul
4Istanbul Teknik Universitesi, Insaat Fakiiltesi, Geomatik Miihendisligi Bolimi, Istanbul

5 Istanbul Teknik Universitesi, Denizcilik Fakiiltesi, Deniz Ulastirma ve Isletme Mithendisligi Bolimi,
Istanbul
sinan.yirmibesoglu@tubitak.gov.tr

Tirk arastirmacilart ve kasiflerinin neredeyse ylzyillar 6ncesine dayanan kutup bolgelerindeki bilimsel
arastirmalari, giinimiizde TUBITAK MAM Kutup Arastirmalart Enstitiisii koordinasyonunda her yil
artan bir ivme ile devam ettirilmektedir. Enstitd tarafindan, bilim insanlarimin kutuplarda gerceklestirdigi
calismalar ile basta iklim olmak tizere kutuplarin diinya olan iliskisinin ve 6neminin gen¢ nesillere
aktarilmast kapsaminda ise egitim ve farkindalik faaliyetleri yiiratilmektedir. Hatta bu faaliyetler gencler
ile kalmayip her yastan kitleye de hitap edecek sekilde resimlerden belgesel gosterimlerine kadar farklt
alanlarda da stirdirtilmektedir.

Covid-19 pandemisi siiresince ortaya c¢ikan yeni diinya dizeninde, fiziksel katilimli bir¢ok
etkinlik ve faaliyet ¢evrimici bulusmalara déniismistir. Kutup boélgeleri ve iklim degisikligi konularindaki
farkindalik faaliyetleri bu dénemde de teknolojinin diinyanin her yerine hizlica etki etmesi sayesinde
katilimer sayilarinda yiiksek bir artis gostererek faaliyetlerin daha ok kisiye ve ticra kdselere de aynt anda
ulasmasim sagladi. Ayrica, pandemi 6nlemleri alinarak Ulkemizin ik yiz yiize Kutup Senligi ise
TUBITAK Gebze Yerleskesinde 1 Aralik Diinya Antarktika Giiniinde gegtigimiz yil binlerce ziyaretginin
katilimz ile tamamland1. Sadece Kutup Senligi ile sinirlt kalinmayip TEKNOFEST 2021, 8. Konya Bilim
Festivali, Erzurum Kis Bilim Festivali ve Antalya Bilim Festivali gibi biiylik organizasyonlarda da yine
Enstitii tarafindan birgok etkinlik ile kutup ve iklim degisikligi farkindaligt arttirildi. TUBITAK tarafindan
tlkemizde ilk kez genclere yonelik kutup temalt proje yarismast 2021 yilinda agild: ve binlerce 6grenci bir
araya gelerek kutuplarda uygulanabilecek bilimsel projeler gelistirdiler.

Tirk bilim insanlari tarafindan kutuplarda ve kutup okyanuslarinda yapilan ¢alismalar gbrsel
olarak kaydedilerek yeni giincel kutup belgeselleri olarak yayina girmistir. Igerisinde Tirk kutup
gemisinden kutup okyanuslarinin derinliklerine, deniz canlilarinin vazgecilmezi planktonlardan su alti
robotlarina kadar yiizlerce bilgi barindiran; TUBITAK Popiiler Bilim Kitaplari tarafindan yayinlanan
“Kutup Seferleri” isimli ¢ocuk kitabinin yant sira, TUBITAK Bilim Cocuk dergisinde “Antarktika
Maceralar1” isimli ¢izgi roman serisi ise aylik olarak giincel hikayeler ile yazilmaya devam edilmekte,
okurlar arasinda biyilk merak uyandirarak hem eglendirmekte hem de 6gretmektedir. Basili yayin
calismalarinin yant sira bir¢ok cevrimic¢i sunum, soylesi ve oturum gibi ¢alismalar da tamamlanarak
tlkemizde pandemi déneminde binlerce kisiye kutup arastirmalart hakkinda detayl bilgi verilerek biytik
bir farkindalik ortaya cikartlmistir. Bu calisma son yillarda Enstitli tarafindan strdirtlen Kutup
Arastirmalart  konusunda tlkemizdeki egitim ve farkindalik faaliyetlerinin glincel durumunu
incelemektedir.

Anahtar Kelimeler: Arktik, Antarktika, Egitim ve Farkindalik.
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EDUCATION AND OUTREACH ACTIVITIES ON POLAR RESEARCH
DURING PANDEMIC ERA

Sinan YIRMIBESOGIU!, Sevval YALCINKAYA2 Dogac Baybars ISILER!, Ozgiin OKTAR!3,
Atilla YILMAZ!, Hasan Hakan YAVASOGLU4, Burcu OZSOY'
' TUBITAK MAM Polar Research Institute, Kocaeli
2Istanbul Technical University, Turkish Students’ Polar Research Team (PolSTeam), Istanbul
3 Istanbul Technical University, Istanbul
4Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatics Engineering,

Istanbul
5Istanbul Technical University, Denizcilik Fakiiltesi, Deniz Ulastirma ve Isletme Mithendisligi Bolimdi,
Istanbul

sinan.yirmibesoglu@tubitak.gov.tr

Turkish scientific researchers and explorers in the Polar Regions dating back almost centuries are
continued with an increasing momentum every year under the coordination of TUBITAK MAM Polar
Research Institute. Education and awareness activities are carried out by the Institute within the scope
of transferring the relationship between the Polar Regions and the world, especially the climate, to the
younger generations, with the studies carried out by scientists in the Polar Regions. In fact, these activities
are carried out in different areas from pictures to documentary screenings, appealing not only to young
people but also to audiences of all ages.

In the new world order that emerged during the Covid-19 pandemic, many activities and
entertainments with physical participation have turned into online meetings. Awareness activities on the
Polar Regions and climate change, thanks to the rapid impact of technology all over the world in this
period, showed a high increase in the number of participants, allowing the activities to reach more people
and remote corners at the same time. In addition, the first face-to-face Polar Festival of our country, by
taking pandemic measures, was completed at the TUBITAK Gebze Campus on December 1, World
Antarctica Day, with the participation of thousands of visitors last year. Not only was it limited to the
Polar Festival, but also to major organizations such as TEKNOFEST 2021, 8t Konya Science Festival,
Erzurum Winter Science Festival, and Antalya Science Festival, the Institute raised awareness activities
of polar and climate change with many activities. The polar-themed project competition for young
people was opened for the first time in our country by TUBITAK in 2021, and thousands of students
came together to develop scientific projects that could be implemented in the Polar Regions.

Studies conducted by Turkish scientists in the Polar Regions with their oceans were visually
recorded and published as new current polar documentaries. In addition to the children's book "Polar
Expeditions" published by TUBITAK Popular Science Books that contains hundreds of information
from the Turkish polar ship to the depths of the polar oceans, from plankton, which is indispensable for
sea creatures, to underwater robots; the comic book series "Antarctic Adventures" in TUBITAK Science
Child magazine continues to be written with current stories on a monthly basis, while it continues to
arouse great interest as entertaining and instructive for readers. The printed publications, many online
presentations, interviews, and sessions were completed and a great awareness was raised by giving
detailed information about polar research to thousands of people during the pandemic period in our
country. This study examines the current situation of education and awareness activities in our country
on Polar Studies carried out by the Institute in recent years.

Keywords: Arctic, Antarctica, Education and Outreach.
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IRAN 20.

KARADENIZ EKOSISTEM MODELI PARAMETRELERININ TAHMININE
YONELIK ISTATIKSEL YAKLASIMLAR

Miijdat AYDIN, Siikrii T. BESIKTEPE
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
Haydar Aliyev Bulvari, No:32 35340 Inciralti-Tzmir
aydinmujdat@gmail.com

Genellikle Ekosistem parametreleri az bilinir veya incelenen ekosisteme ait olmayan zamanlardan ve
yerlerden elde edilir. Bircok durumda model parametreleri birbiriyle iliskilidir. Birkaginin eksik olmasi
model sonuclarinin giivenilirligini azaltir ve hatali sonuglara yol acar. Hem Ol¢lim hatalart hem de
modelde temsil hatalart ekosistem degiskenlerinin tahmininde belirsizlige yol agar.

Bu arastirmanin amaci; ekosistem modelindeki parametre tahmin siirecindeki sinirlamalari tespit
etmek ve bunlar i¢in ¢6ziim yollarini bulmaktir. Parametre tahmini icin deterministik ve stokastik
(olastliksal) yaklasimlar arasinda etkilesim icin methodoloji gelistirmektir.

Karadeniz’de mevcut ckosistem modeli parametreleri, Karadeniz’de yapilan gézlemlerden
yararlanan bir Bayes Hiyerarsik modeli (BHM) kullanilarak tahmin edilmistir. BHM’ye girecek veriler,
MODIS ve Sentinel-2 uydularindan elde edilen ytizey klorofili degerleri ve Bati Karadeniz’de yapilan
besin tuzu ve Klorofil-a profillerin gézlemlerini icerir. BHM'deki parametre tahmini, bitlestirilmis
fiziksel-biyolojik deterministik modeldeki bir dizi hesaplamadan kilavuzluk gerektirir. Bu calismada
Karadeniz’de uygulanmis Harvard Ocean Prediction System (HOPS) similasyonlart kullanilarak
sonuclara ulagtlmistir.

Anahtar Kelimeler: Ekosistem parametre tahmini, Belirsizlik yonetimi
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STATISTICAL APPROACHES FOR ESTIMATION OF THE BLACK SEA
ECOSYSTEM MODEL PARAMETERS

Miijdat AYDIN, Siikrii T. BESIKTEPE
Dokuz Eylil University, Institute of Marine Science and Technology
Haydar Aliyev Bulvari, 32 35340 Inciralti-Tzmir
aydinmujdat@gmail.com

Often, the ocean ecosystem model parameters are poorly known or are obtained from times, and
locations that are not specific to the ecosystem under study. In many cases, model parameters are
interrelated. Missing a few reduces the reliability of the model results and leads to erroneous results. Both
measurement errors and representation errors in the model lead to uncertainty in the estimation of
ecosystem variables.

The purpose of this research; To identify the limitations in the parameter estimation process in
the ecosystem model and to find solutions for them. Developing methodology for interaction between
deterministic and stochastic (probabilistic) approaches for parameter estimation.

Existing ecosystem model parameters in the Black Sea were estimated using a Bayesian
Hierarchical model (BHM) using observations made in the Black Sea. Data to enter BHM includes
surface chlorophyll values obtained from MODIS and Sentinel-2 satellites and observations of nutrient
salt and Chlorophyll-a profiles made in the Western Black Sea region. Parameter estimation in BHM
requires guidance from a set of calculations in the combined physical-biological deterministic model. In
this study, the results were obtained by using the simulations of the Harvard Ocean Prediction System
(HOPS) applied in the Black Sea.

Keywords: Ecosystem parameter estimation, Uncertainty management
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TRABZON ILINDE KIYI VE DENIiZEL KORUMA ALANLARI YAKLASIMINA
TOPLUMSAL BAKIS ACISI

Neira Purwanty ISMAIL!, Coskun ERUZ?2
! Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri Fakiiltesi, Balikcilik Teknolojisi Mithendisligi
Bolumi, Trabzon

2 Karadeniz Teknik Universitesi, Sirmene Deniz Bilimleri Fakiltesi, Deniz Bilimleri ve Teknolojisi
Mihendisligi Bélimi, Trabzon
neira.ismail@gmail.com

Son yillarda yesil-mavi ile birlesmis, doga turizm konsepti gelisen Dogu Karadeniz dis ve i¢ turizmde
o6nemli talep gérmektedir. Doga ve kiy1 turizminin ekonomisi stirdiriilebilirligi temelde, korunmus dogal
ve kiltirel ¢evreye baghdir.  Sirdarilebilir deniz kaynaklari ekonomisi ve turizmin devamliligs
bozulmamis dogal peyzaj ve ekosisteme ihtiya¢ duyar. Karadeniz bélgesinin hem sosyal hayatt hem de
ekonomik faaliyetleri kiy1 alanlarina bagimlidir. Balikeilik, denizcilik, kentlesme, ulagim ve rekreasyonel
faaliyetlerin buyik kismt kiyi alanlarindan saglanmaktadir. Bu ¢aligmada, Trabzon’da kiyr alanlarinin
koruma, kullanim durumu ve Trabzon halkinin kiy1 ve deniz alanlarinin korunmast ya da kullanidmasi
konusunda bakis acisini incelenmistir. Calismada veriler anket yontemi ile toplanmis ve SPSS (v.23)
istatistiki analiz programi kullanilarak analiz edilmistir. Yapilan, bir¢ok calisma, bolgede kiyi/denizel
koruma alanlar1 ihtiyact oldugunu géstermesine ragmen, Dogu Karadeniz Bélgesinde ve de Trabzon’da
herhangi bir denizel koruma alant bulunmamaktadir. Insan miidahaleleri ile siirekli degisime ve baskiya
maruz kalan Trabzon kiy alanlarinin tahribatt artmakta oldugu belirlenmistir. Elde edilen sonugclara genel
olarak bakildiginda, kiyt ve deniz koruma alanlarinin olusturulmas: fikri katiimer halk tarafindan
desteklendigi belirlenmistir. Korunmasi éngoérillen potansiyel alanlar neresi olmali sorusunda, halkin
%23t Stirmene Camburnu mevkiinin en ¢ok destegi alan bélge olmugtur. Calismaya katillanlarin yiizde
90’dan fazlast hem kiyt hem de deniz alanlarini icerecek sekilde bitiunlesik koruma alanlarinin

olusturulmasini desteklemistit.

Anahtar Kelimeler: Trabzon, Karadeniz, Kiyt ydnetimi, Denizel koruma alani, Toplumsal talep
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AN APPROACH OF SOCIAL PERSPECTIVE ON COASTAL AND MARINE
PROTECTED AREAS IN TRABZON PROVINCE

Neira Purwanty ISMAIL!, Coskun ERUZ?2
! Karadeniz Technical University, Sirmene Faculty of Marine Science, Department of Fisheries

Technology Engineering, Trabzon
2 Karadeniz Technical University, Stirmene Faculty of Matine Science, Department of Marine Science
and Technology Engineering, Trabzon

neira.ismail@gmail.com

In recent years, the Eastern Black Sea region has developed a nature tourism concept —a combined green-
blue concept and in a great demand by foreign and domestic tourists. The sustainability of nature and
coastal tourism mainly depends on the protected natural and cultural environment. A sustainable marine
resource economy and sustainable tourism require undisturbed natural landscape and ecosystem. Both
social and economic activities of the Black Sea region are dependent on the coastal areas resource. Most
of the fishing, maritime, urbanization, transportation and recreational activities are provided by coastal
areas. In this study, the perspective of Trabzon people on the protection or use of coastal and marine
areas were examined. Data were collected by questionnaire method and analyzed using SPSS (v.23)
statistical analysis program. Although many studies show that there is an urgency for coastal/marine
protection areas in the region, there are no marine protected areas in the Eastern Black Sea Region and
in Trabzon. It has been determined that the destruction of the coastal areas of Trabzon has been a
subject to constant change due to increasing human interventions. As a results in general, it was
determined that the idea of establishing coastal and marine protected areas was supported by the public
participating. 23% of the people were agree to support from Sirmene-Camburnu location as the
potential areas to be protected. More than 90 percent of participants supported the creation of integrated
protected areas to include both coastal and marine areas.

Keywords: Trabzon, Black Sea, Coastal management, Marine Protected Area, Public opinion
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HALIC EKOSISTEMINDEKI TINTINNID (PROTOZOA: CILIOPHORA)
TURLERININ DAGILIMI VE BUNU ETKILEYEN EKOLOJIK
DEGISKENLERIN INCELENMESI

Turgay DURMUS!, Neslihan BALKIS-OZDELICE!, Seyfettin TAS?
! {stanbul Universitesi, Fen Fakiiltesi, Biyoloji Bolimii, Istanbul

2istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul

turgay.durmus@istanbul.edu.tr

Hali¢ ekosisteminde bulunan tintinnid tiirlerinin dagilimlarint ve bunu etkileyen ekolojik degiskenleri
belirlemek icin gerceklestirilmis olan bu tez calismast kapsaminda, Hali¢’in rehabilitasyonu kapsaminda
bogaz suyunun baglanmast 6ncesi dénem (Ekim 2009-Eylil 2010) ile sonrasindaki déneme ait (Ekim
2013-Eylil 2014) toplanmis 6rnekler degerlendirilmistir. Buna gore, ilk 6rnekleme déneminde 17, ikinci
ornekleme déneminde 51 tiir olmak tizere, ¢alisma alaninda toplam 52 tintinnid tiirdi tespit edilmistir. Bu
tirlerden 14’4 Turkiye denizleri (Amphorellopsis acuta, Cymatocylis vanboeffeni, Eutintinnus pectinis, Favella
composita, Leprotintinnus cf. bottnicus, Metacylis pithos, Schmidingerella arcnata, Tintinnopis gracilis, . lata,
Tintinnopsis rapa, T. ct. rotundata, T. ct. saccnlus, T. turbo, T. ct. vasculum), 26’s1 Tturk Bogazlar Sistemi i¢in
yeni ve 51’1 ise Halig i¢in ilk kayittir. En fazla tintinnid tiir ve birey sayist Eyliil-2014, en az tiir ve birey
sayist ise Ocak-2010 déneminde belirlenmistir. Her iki 6rnekleme déneminde de Tintinngpsis en fazla tir
sayisina sahip cins olarak 6n plana ¢tkmustir. Elde edilen verilere gére, bogaz suyunun baglanmasindan
sonraki dénemde tintinnid tiir sayisinda artis, bollugunda ise azalma meydana gelmis ve Shannon-Weaver
cesitlilik indeksine gore Hali¢’te tintinnid tir gesitliliginin yiikseldigi belitlenmistir. Calisma sirasinda
Olctlen c¢evresel degiskenlerin (sicaklik, tuzluluk, Secchi disk derinligi, ¢6ziinmiis oksijen, pH,
NO2+NOs-N, NH¢-N, PO4P ve klorofil-a) tintinnid kompozisyonu tzerindeki etkilerinin
belitlenmesinde ordinasyon analizlerinden kanonik uyum analizi (CCA) uygulanmus ve sicakligin tintinnid
tir kompozisyonunu etkileyen temel faktér oldugu tespit edilmistir. Ayrica, tintinnid birey sayisinin
¢6zlinmis oksijen ve tuzluluktan porzitif yonde etkilendigi ve tintinnid tir sayist ile besinini olusturan
fitoplanktondaki klorofil-a arasinda negatif korelasyon oldugu da belirlenmistir. Calismada rastlanan
tutrlerden Tintinnopsis beroidea, her iki 6rnekleme déneminde de NHy-N ile yakin iligkili ¢tkmustir. Buna
gore, tiriin NH4-N durumunun belirlenmesinde potansiyel indikatér tiir olarak kullaniabilecegi
dustintlmektedir. Her iki d6nemden elde edilen verilere uygulanan Wilcoxon testine gére, Secchi disk
derinligi ile PO4-P haric, tim degiskenlerde iki yila ait sonuclar degerlendirildiginde, aralarinda 6nemli
farkliliklar oldugu ortaya ¢tkmustir. Ayrica, Shannon-Weaver cesitlilik indeksi sonuglarina gére ortam her
iki dénem icin de kategorize edilmis ve bogaz suyunun baglanmasindan sonra bélgenin ekolojik
durumunun daha iyiye gittigi belirlenmistit. Bu sebeple, rehabilitasyon galismalarinin verimliliginin
takibinde tintinnidlerden de yararlanilabilecegi tespit edilmistir.

Anahtar Kelimeler: Tintinnid, Téntinnopsis beroidea, Halig, Marmara Denizi, CCA.
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DETERMINATION OF TINTINNID (PROTOZOA: CILIOPHORA) SPECIES IN
THE GOLDEN HORN ECOSYSTEM AND INVESTIGATION OF ECOLOGICAL
VARIABLES AFFECTING THEIR DISTRIBUTION

Turgay DURMUS!, Neslihan BALKIS-OZDELICE!, Seyfettin TAS?
! Istanbul University, Faculty of Science, Department of Biology, Istanbul

2 Istanbul University, Institute of Marine Sciences and Management, Istanbul

turgay.durmus@jistanbul.edu.tr

This study, which was carried out to determine the tintinnid species and their distributions in the Golden
Horn Estuary and their ecological properties, samples of the period before (October 2009-September
2010) and after (October 2013-November 2014) the Bosphorus water was connected to the estuary were
evaluated. Seventeen species were identified between 2009 and 2010, and 51 species were identified
between 2013 and 2014. When both periods are evaluated together, 14 species for Turkish coastal waters
(Amphorellopsis acuta, Cymatocylis vanhoeffeni, Entintinnus pectinis, Favella composita, Leprotintinnus cf. bottnicus,
Metacylis pithos, Tintinnopsis rapa, T. ct. sacculus, T. ct. vasculum, Schmidingerella arcuata, Tintinnopis gracilis, 'T.
lata, T. ct. rotundata, T. turbo) and 26 species for the Turkish Strait Systems are new records among 52
species have been reported from the region. The highest number of tintinnid species and individuals
were obtained from September-2014, and the least from January-2010. Tintinnopsis was recorded as the
genus with the highest number of species in both sampling periods. According to the data, an increase
in the number of tintinnid species and a decrease in their abundance occurred after the Bosphorus water
was combined. Also, the diversity of the tintinnid species was increased in the Golden Horn Estuary. To
determine the effects of environmental variables (temperature, salinity, Secchi disc depth, dissolved
oxygen, pH, NO2+NO3-N, NH4-N, PO,-P, and chlorophyll-a) measured during the study on tintinnid
composition, canonical correspondence analysis (CCA), one of the ordination analyses, was applied, and
it was determined that temperature is the main factor affecting tintinnid species composition. In addition,
it was determined that the tintinnid abundance was positively affected by dissolved oxygen and salinity,
and there was a negative correlation between the number of tintinnid species and chlorophyll-a.
Tintinnopsis beroidea was closely related to NH4-N in both sampling periods. Accordingly, it is thought
that T. beroidea can be used as a potential indicator species in determining the NH4-N status. The
Wilcoxon test was applied to the data obtained from both periods; when the results of the two sampling
periods were evaluated in all variables, except Secchi disk depth and PO4-P, there were significant
differences between them. In addition, according to the results of the Shannon-Weaver diversity index,
the environment was ecologically categorized for both periods, and it was determined that the ecological
situation of the region recovered after the tunnel water was connected. For this reason, it has been
determined that tintinnids can also be used in monitoring rehabilitation studies.

Keywords: Tintinnid, Tzuntinnopsis beroidea, Golden Horn, Sea of Marmara, CCA.
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KARADENIZ ALABALIGI (SALMO TRUTTA LABRAX PALLAS, 1811) VE NIiL
TILAPYASI (OREOCHROMIS NILOTICUS LINNAEUS, 1758)’NIN
MONOKULTUR VE POLIKULTUR YETISTIRICILIGININ BUYUME
PERFORMANSI VE YEM DEGERLENDIRME ORANI UZERINE ETKISININ
BELIRLENMESI

Mehmet Zeki ALKAN !, Nadir BASCINAR 2
I Karadeniz Teknik Universitesi, Macka Meslek Yiiksekokulu, Gida Isleme Bélimii, Trabzon
2Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi, Baltk¢tlik Teknolojisi Mithendisligi
Bolumi, Trabzon
mzalkan@ktu.edu.tr

Bu ¢alisma Karadeniz alabaligi ile Nil tilapyasinin polikiiltiir yetistiriciliinde ayni ortamda yetistiriciliginin
yapilmasi durumunda gosterecekleri biiylime parametrelerini arastirmak icin yapilmigtir.

Her biri iki tekerriirli olmak tzere bir tankta Karadeniz alabaligi bir tankta Nil tilapyast ve bir
tankta da Karadeniz alabahg ile Nil tilapyast stoklanmistir. Monokiltir Karadeniz alabaligi ML,
poliktltir Karadeniz alabaligi PL, polikiltir tilapya PT ve monokiltir tilapya da MT olarak
adlandirdmistir. Calismada monokiltiir tanklarina 30°ar balik polikiltir tanklarina ise her iki tiirden esit
ve 15%r balik stoklanmugtir. Toplam 84 giin stiren ¢alismanin baginda ve sonunda baliklarin tamaminin,
her dort haftada bir ara él¢timlerde rastgele 10°ar adet baligin boy ve agirlik él¢timleri yapilmustir.

Calisma sonunda gruplar arasinda boyca oransal biyime ML’de %058,08+2,26, PL’de
%82,14%5,16, PT°de % 12,881+4,81 ve MT’de %29,39£4,21 olarak bulunurken, agirlik¢a oransal biytiime
MI’de %370,48+7,13, PL’de %502,36£7,77, PT’de %55,7818,17 ve MT’de %74,98+11,98 olarak
hesaplanmustir. Ayni ¢alismada boyca spesifik biyime ML’de %0,55£0,21, PL’de %00,721+0,04, PT’de
%0,1520,05 ve MT’de %0,3110,04 bulunurken, agitlikca spesifik biyiime ML’de %1,8520,02, PL’de
%2,14%0,01, PT’de %0,5310,06 ve MT°de %0,67+0,08 olarak hesaplanmustir. Kondisyon faktorleri
acisindan yapilan degerlendirmede ML’de 1,141+0,07, PL’de 1,44£0,52, PT’de 1,44+0,48 ve MT"de ise
1,4710,04 olarak belirlenmistir. Yem degerlendirme orant ML grubunda 0,69%0,07, PL grubunda
0,87%0,06 ve MT grubunda ise 3,71£0,04 olarak hesaplanmugtir.

Sonu¢ olarak calismanin baslangicinda benzer agithklarda olan Karadeniz alabaligi ve Nil
tilapyastnin, ortak sicaklik smnirlart icinde yapilan polikiltiir yetistiriciliginde; Karadeniz alabaliginin
monokiltir grubuna gére boyca oransal buyiime, agitlikca oransal bilylime, boyca spesifik buyiime ve
agithikea spesifik biyiime acisindan 6nemli bir avantaj sagladigt gorilmistir (P<0,01). Yem
degerlendirme oraninin artan bliylime oranina bagh olarak 6nemsiz bir ylkseklik g&sterdigi belirlenmistir.
Nil tilapyasinin biiylime parametrelerinin polikiltiir grubuna oranla monokiltiir grubunda daha iyi
sonuglar verdigi (P<0,01) belirlenmistir.

Anahtar Kelimeler: Karadeniz alabaligi, Nil tilapyasi, Polikdltir, Buylime, Yem degerlendirme orant.
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DETERMINATION OF THE EFFECT OF MONOCULTURE AND
POLYCULTURE ON GROWTH PERFORMANCE AND FEED CONVERSION
RATE OF BLACK SEA TROUT (SALMO TRUTTA LABRAX PALILAS, 1811) AND

NILE TILAPIA (OREOCHROMIS NILOTICUS LINNAEUS, 1758)

Mehmet Zeki ALKAN !, Nadir BASCINAR?
1 Karadeniz Technical University, Macka Vocational School, Department of Food Processing, Trabzon

2 Karadeniz Technical University, Sirmene Faculty of Marine Sciences, Fisheries Technology
Engineering Department, Trabzon
mzalkan@ktu.edu.tr

This study was planned to investigate the growth parameters of Black Sea trout and Nile tilapia in the
case of polyculture cultivation in the same environment.

Black Sea trout were stocked in one tank, Nile tilapia in one tank, and Black Sea trout and Nile
tilapia in one tank for two replicates each. Monoculture Black Sea trout was named ML, polyculture
Black Sea trout PL, polyculture tilapia PT, and monoculture tilapia MT. In the study, 30 fish were stocked
in monoculture tanks and 15 fish were stocked from both species in polyculture tanks. At the beginning
and end of the study, which lasted for a total of 84 days, height and weight measurements were made of
all fish, and 10 randomly selected fish from each study group in the interim measurements every four
weeks.

At the end of the study, the proportional growth in length between the groups was found as
58.0812.26% in ML, 82.14£5.16% in PL, 12.88%£4.81% in PT, and 29,39%£4,21 % in MT while the
proportional growth in weight was found as 370.48%7.13% in ML; 502.36%7.77% in PL 55.78%+8.17%
in PT and 74,98+11,98% in MT.

In the same study, specific growth in height was 0.5530.21% in ML, 0.72£0.04% in PL,
0.15£0.05% and 0,311+0,04% in MT while specific growth in weight was calculated as 1.85+0.02% in
ML, 2.14£0.0% in PL, 0.5310.06% in PT and 0,6710,08% in MT. In the evaluation made in terms of
condition factors, the results were determined as 1.14%0.07 for M1, 1,4410,52 for PL,, 1,44£0,48 for PT
and 1,4710,04 for MT. The feed utilization rates were calculated as 0,69+£0,07 for ML, 0,8710,06 for
PL, 3,71£0,04 for MT group.

It was calculated as 74.98%11.98. In the same study, specific growth in height was 0.55+0.21%
in ML, 0.72+0.04% in PL, 0.15£0.05% in PT, and 0.31£0% in MT. .04, weight specific growth was
1.85£0.02% in ML, 2.14£0.0% in PL, 0.53£0.06% in PT and 0.67% in MT. It was calculated as £0.08.
In terms of condition factors, it was 1.14%0.07 in ML, 1.44%0.52 in PL,, 1.4410.48 in PT and 1.47£0.04
in MT. determined. The feed conversion ratio was calculated as 0.69£0.07 in the ML group, 0.8720.06
in the PL group and 3.71+0.04 in the MT group.

As a result, it was seen that among Black Sea trout and Nile tilapia, which had similar weights at
the beginning of the study, Nile tilapia had a significant advantage in terms of proportional growth in
height, proportional growth in weight, specific growth in height and specific growth in weight compared
to the monoculture group in polyculture cultivation done within common temperature limits (P<0.01).
It was determined that the feed utilization rate showed an insignificant increase due to the increasing
growth rate. It was determined that the growth parameters of Nile tilapia gave better results in the
monoculture group compared to the polyculture group (P<0.01).

Keywords: Black Sea trout, Nile tilapia, Polyculture, Growth, Feed conversion rate.
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MARMARA DENIZi'NDE SON BiN YILDA DENIZEL BIRINCIL
URETIMINDEKI DEGISIKLIKLERIN SEDIMENT BIiYOJEOKIMYASI
KULLANILARAK INCELENMESI

Sila BEDIR!, Nazli OLGUN KIYAK?, Ezgi TOK3, Nurgul BALCI* and Ummiihan SANCARS
! Istanbul Technical University, Eurasia Institute of Earth Sciences, Istanbul
bedit1 9@itu.edu.tr, nokiyak@itu.edu.tr, etok4127@gmail.com, ncelik@itu.edu.tr, sancarum@itu.edu.tr

Denizel eckosistemin ik ve en genis halkasii birincil organik dretim  olusturur. Besin
konsantrasyonlarindaki artig, su kalitesini, zooplanktonu ve baliklari etkileyen fitoplankton patlamalarina
neden olabilir. Giniimizde Marmara Denizi 6trofikasyon (plankton ve alg varliginin asiri artmast)
nedeniyle buyik bir tahribat alundadir. 2021 yilinda tim Marmara Denizi'nde cevre felaketi olarak
tanimlanan asirt misilaj salginlart meydana geldi. Paleo-osinografik ve paleoiklim degisiklikleri nedeniyle
jeolojik zaman &l¢eginde Marmara Denizi'ndeki birincil tretim birkag kez degismistir. Buna ragmen, son
1000 yida besin kosullart ve birincil Gretim ile ilgili yiiksek ¢6ztntrlikla degisiklikler simdiye kadar
calistilmamistir. Bu ¢alismada, sediment biyojeokimyast kullanilarak yiiksek zaman ¢6ztntrliginde (~50
yil) son 1000 yilda besin maddesi ve birincil iretim degisimleri incelenmistir. Sediment gosterge analizleri
icin batida Tekirdag Havzasi'ndan ve Marmara Denizi'nin dogusunda Cinarcik Havzasi'ndan alinan
karotlar kullanilmustir. Denizel organik tretimi icin gosterge parametreleri olarak TOK, C/N oran,
biyojenik baryum, diatom hiicre sayist kullandmistir. Ayrica, ge¢misteki deniz suyu nitrat kosullari,
organik maddedeki azotun (8"’N) izotopik oranindan ve daha detayll paleo-osinografik kosullar da
karbonat kavkilardaki oksijen ve karbonun (8'80, 613C) izotopik oranindan elde edildi. Bu ¢alismanin
sonucu olarak, Marmara Denizi'ndeki denizel birincil Gretiminde zamana ve havzaya baglt egilimlerin ve
sanayilesmenin/kirliligin Marmara Denizi ekosistemini ne olcude etkiledigi daha iyi anlagtlmasint

saglamaktir.

Anahtar Kelimeler: izotop, Marmara Denizi ve denizel birincil Giretimi
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IRAN 20.

CHANGES IN THE MARINE PRIMARY PRODUCTIVITY IN THE MARMARA
SEA DURING THE PAST MILLENNIA INFERRED FROM THE MARINE
SEDIMENT BIOGEOCHEMISTRY

Sila BEDIR!, Nazli OLGUN KIYAK?, Ezgi TOK3, Nurgul BALCI* and Ummiihan SANCARS
! Istanbul Technical University, Eurasia Institute of Farth Sciences, Istanbul
bedit1 9@itu.edu.tr, nokiyak@itu.edu.tr, etok4127@gmail.com, ncelik@itu.edu.tr, sancarum@itu.edu.tr

Matine primary production (MPP) is the first and largest chain of the marine ecosystem. Increase in the
nutrient concentrations can cause phytoplankton blooms which affect the water quality, zooplankton
and fish. Today, Marmara Sea is under a great damage due to eutrophication. Extreme mucilage
outbreaks occurred in 2021 in the entite Marmara Sea that were described as an environmental disaster.
Primary productivity in the Marmara Sea had changed several times on the geological time scale due to
paleoceanographic and paleoclimate changes. However, high resolution changes in the nutrient
conditions and the primary production in the past 1000-years has not been studied so far. In this study,
the nutrient and primary productivity changes in the last 1000 years in high time-resolution (~50 years)
by using sediment biogeochemistry. Marine push cores that were retrieved from the Tekirdag Basin in
the west and from the Cinarcik Basin in the east of Marmara Sea were used for sediment proxy analyses.
TOC, C/N ratio, biogenic barium, diatom cell count were used as proxy parameters for marine organic
production. Also, past seawater nitrate conditions were inferred from isotopic ratio of nitrogen (8'°N)
in the organic matter and further paleoceanographic conditions were inferred from isotopic ratio of
oxygen and carbon in carbonate shells (8180, 313C). The result of this study enables to better understand
to time and basin dependent trends in the MPP in the Marmara Sea and to what extent the
industrialization/ pollution impacted the Marmara Sea ecosystem.

Keywords: Isotope, Marmara Sea and marine primary production
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GUNEY KARADENIZ’'DE UREYEN HAMSIi POPULASYONLARI UZERINE

Ali Cemal GUCU!, Ozgiir Emek INANMAZ!
1 Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
gucu@ims.metu.edu.tr

Hamsi, tim Karadeniz icin ¢ok 6nemli bir ticari varlik olmasina karsin hala pek ¢ok bilinmeyen yént
olan bir baliktir. Ornegin, Karadeniz’de birbirinden morfolojik, biyolojik ve ekolojik olarak farklar
gosteren formlari oldugu bilinse de bu formlarin kdkeni net olarak ortaya konulamamistir. Dahasi, kapalt
bir havza olan Karadeniz ekosisteminde iklim diizensizlikleri, asitt aveilik, organik kirlilik, yabanci tiir gibi
baskilar sonucu ortaya ¢ikan bozulmalar hamsi hakkindaki bilinmezlerin ¢6zilmesini daha da
zotlastirmaktadir. Ornegin, bundan elli yil kadar 6nce, Karadeniz’deki pek ¢ok canli i¢in en 6nemli
yumurtlama ve gelisim alant olarak tanimlanan kuzeybatt kita sahanhiginin, Tuna gibi buyiik nehirlerin
Avrupa’dan tasidigi asir1 organik yik nedeniyle 6nemini kaybettigi bilinmektedir. Buna karsin son yillarda
yapilan gézlemler giiney Karadeniz’de tireyen hamsi populasyonunda artis olduguna isaret etmektedir.

Diger taraftan, basta bitytime hizlart olmak tizere 6nemli biyolojik farklar gésteren bu formlar
g6z ardi edilmekte ve GFCM gibi bdlgesel balikeilik yoénetimi organizasyonlarinca hazirlanan yonetim
tavsiyeleri Karadeniz’de tek bir stok oldugu varsayilarak verilmektedir. Bu durum bagta stoklarin
durumlarinin degerlendirildigi model sonuglart olmak tizere 6nemli belirsizliklere neden olmaktadir.

Bu calisma, 2013, 2014, 2015 ve 2018 yillarinin temmuz aylarinda tiim Ttrk Minhasir Ekonomik
Alaninin kapsayacak sekilde gerceklestirilmis osinografik OSlgiimlerle desteklenmis ihtiyoplankton
sérveylerinden elde edilen bulgulart kullanarak giiney Karadeniz’de tireyen hamsi popiilasyonu hakkinda
degerlendirmeler yapmayi hedeflemektedir.

Elde edilen sonuglar, ilk kez 1990l yillarin basinda dikkat ¢ekilen giineyde yumurtalayan hamsi
populasyonunun biiyiimeye devam ettigini géstermektedir. Buna karsin, ¢alisilan zaman dilimi ve bélgede
gozlenen farklt su kitlelerinin morfometrik agidan farkli hamsi yumurtalart barndirdigt da dikkat
¢ekmektedir. Karadeniz akint sisteminin en karakteristik yapisi olan kusak akintisinin tuzlulugun gérece
distik, birincil Giretimin ytiksek olan kiyisal alanlardaki yumurta tipletiyle acik sularda gézlenen yumurta
tipleri arasinda smnur teskil ettigi de gbzlenmistir. Buradan hareketle, kiytya yakin alanlarda, orta Slgekli
osinografik burgaclar icinde tutulan gé¢ etmeyen hamsiler, kuzeybati kita sahanliginin uzantist olan
hamsiler ve actk denizde yumurta birakan hamsiler olmak tzere giney Karadeniz’de yumurtalayan t¢
farkli hamsi formunun olabilecegi sonucuna varilmistir. Caligmada ayrica, bu tg¢ alan iginde érneklenen

yumurta sayimlart arasindaki farklar degerlendirilerek gelecek éngoriileri yapilmugtir.

Anahtar Kelimeler: Engraulis encrasicolus, Hamsi, Karadeniz, Thtiyoplankton, popiilasyon ayrimi
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ON THE POPULATIONS OF ANCHOVY SPAWNING IN THE SOUTH OF THE
BLACK SEA

Ali Cemal GUCU!, Ozgiir Emek INANMAZ!
! Middle East Technical University, Institute of Marine Sciences, Mersin
gucu@ims.metu.edu.tr

Despite its high value as a commercial asset for the entire Black Sea, anchovy is still a fish with many
unknown aspects. For example, although it is known that there are different forms with
morphological, biological, and ecological peculiarities, the origin of these forms is still a debated issue.
Moreover, the deterioration of the Black Sea ecosystem resulting from the perturbations like climatic
irregularities, overfishing, organic pollution, and invasive exotic species make it more difficult to solve
the unknowns about anchovy in this enclosed basin. For example, the northwestern continental shelf,
which was defined as the most important spawning and development area for many creatures in the
Black Sea only a few decades ago, lost its importance due to the excessive organic load cartried from
Europe by large rivers, such as the Danube. At the same time, observations made in recent years
indicate an increase in the anchovy population spawning in the south.

The existence of different anchovy forms, which show significant biological differences,
especially in growth rates, are ignored in the fisheries management recommendations proposed by
regional fisheries management organizations such as GFCM. The single stock approach raises
significant uncertainties in the results of the stock assessment models used to evaluate the status of the
stock, and hence in the management advice.

This study aims to evaluate the anchovy population spawning in the southern Black Sea using
the data obtained from the ichthyoplankton/oceanography surveys cartried out in July of 2013, 2014,
2015, and 2018, covering the entire Turkish Exclusive Economic Zone.

The results show that the spawning anchovy population in the south, which was first underlined
in the early 1990s, continues to grow. More importantly, the anchovy eggs observed in the different
water bodies detected in the study area during the surveys displayed statistically significant morphometric
differences. It was also observed that the RIM cutrrent, which is the most characteristic structure of the
Black Sea current system, forms a border between egg types in coastal areas with relatively low salinity
and high primary production and the egg types observed in the open waters. From this point of view, it
was postulated that there might be three different anchovy forms spawning in the southern Black Sea.
These are the non-migratory anchovies inhabiting the mesoscale eddies located close to the coast, the
southern extension of the northwest continental shelf population, and the anchovies in the central part
of the sea. In addition, projections for the future of the anchovies in the Black Sea were made based on
the egg density of these three forms.

Keywords: Engraulis encrasicolus, Buropean anchovy, Black Sea, Ichthyoplankton, population
differentiation
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KARADENIZ’DE OTROFIKASYON ETKILERI: UST TABAKA BIYO-KIMYASAL
OZELLIKLERINDE UZUN DONEMLI DEGISIMLER

Baris SALIHOGIU!, Mustafa YUCEL!, Hasan OREK!, Siileyman TUGRUL!
110rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

Sorumlu yazar e-posta: tugrul@ims.metu.edu.tr

Karadeniz, kendine 6zgii fiziksel ve biyo-kimyasal 6zelliklere sahip tipik bir kapalt denizdir. Karadeniz
derin basenindeki kalict tuzluluk tabakalasmast sonucu, yiizeyden haloklin alt derinliklerine fiziksel
prosesler yoluyla oksijen girdisi ¢ok digtktir; bunun sonucu olarak, haloklin alt sularinda
suboksik/anoksik (redox) gecis tabakast olusmustur. Derinlik sinitlari basen boyunca degisen haloklin
icinde Karadeniz’e 6zgi belirgin kimyasal 6zellikler (nutrikliny NOx maksimum, suboksik bolge, P-
minimum ve maksimum, Mn maksimum) olusmus ve kalict hale gelmistir. Bu yapilarin olusmasi karmagik
biyo-kimyasal tepkimelerin sonucudur. Haloklin altindaki tuzlu sularda (>150-200m ) kalict anoksik
(oksijensiz, hidrojen stlfiirlii) ortam vardir. Haloklin icinde olusan belirgin kimyasal &zellikler, insan
kaynakli karasal baskilara ve iklim degisikliklerine duyarlidir. Haloklin iginde olusan oksiklin sinirlari,
yuzeydeki organik madde bolluguna ve alt tabakaya ¢6kelme miktarina gére zaman-mekan 6lgekli degisim
gosterir. Karadeniz havzasinda 1970'lerde hizla artmaya baslayan sanayilesme, kentlesme ve tatimsal
faaliyetler ve iklimsel etkiler sonucu Karadenize biiyiik nehirlerle ulasan besin elementleri (reaktif azot,
fosfor) girdi yiikleri asir1 artmis ve nehir sularinin N/Si/P molar oranlart degismistir. Akarsularin tasidig
asir1 artan azot ve fosfor yiikleri ve degisen N/i/P oranlari, kuzeybati genis sahanligt ve actk deniz dahil
olmak tizere tim Karadeniz'de 6trofikasyon olarak tanimlanan asirt plankton (organik madde) tretimi ve
reaktif POM bollugu Karadeniz -ekolojik (biyo-optik ve kimyasal) 6zelliklerini ¢cok olumsuz etkilemistir.
Astrt NOx ve POy girdileri, Karadeniz tist tabakasindaki dogal silikat stokunu kisa stirede tiiketis; haloklin
st bolgesinde nitrat stoku ise 1980°1i yillarda 2-4 kat artmustir. Yiizeyden haloklin icine ¢bkelen organik
madde miktart oksijen tastnim hizini asmast sonucu haloklin icindeki oksiklin alt sinirt siglagmis ve ara
gecis tabakasindaki suboksik (oksijence fakir) bolge de yiizey dogru genislemistir. Sonugta oksijenli
yasamin stirdiigl iist tabaka havza boyunca en az 10-15 metre incelmistir. Haloklin alt sinirindaki stilftrlii
su (H2S < 1.0 uM) sinurinda belirgin degisim gozlenmese de; suboksik/anoksik gecis (redoks) tabakast
genislemistir. Suboksik-anoksik gecis tabakasinda oksijen eksikligine (redoks potansiyeli) duyatl
elementlerin biyo-kimyasal oksidasyon-indirgeme tepkimeleri ve tipik profil derinlikleri (su yogunluguna
gore) derin bélgelerde uzun dénemli kalict degisimler gostermistir. Ornegin, oksiklin alt sinirt ve nitrat
maksimum, derin basende gozlenen fosfat minimum derinlifi ve ¢6zinmils mangan iyonlarimn ilk
goriniim derinlikleri 1980°]i yillarda baslayarak yukariya (yizeye) dogru kaymustir.

Anahtar Kelimeler: Otrofikasyon, Karadeniz, Haloklin, Anoksiya, suboksik.
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IMPACTS OF EUTROPHICATION ON BLACK SEA ECOSYSTEM: LONG-
TERM CHANGES IN THE UPPER LAYER BIO-CHEMICAL PROPERTIES
OVER THE DEEP BASIN

Baris SALIHOGLU!, Mustafa YUCEL!, Hasan OREK!, Siilleyman TUGRUL!
110rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

tugrul@ims.metu.edu.tr

The Black Sea (BS) is a typical enclosed sea with distinctly different physical and bio-chemical properties.
The water exchanges with the salty Mediterranean take places through the narrow and shallow
Bosphorus Strait via the Sea of Marmara. Its saltier deep water is separated from the brackish upper layer
by a permanent halocline limiting the ventilation of subhalocline waters and thus leading to the formation
of redox-dependent chemocline in the suboxic/anoxic interface and permanent anoxia in the salty lower
layer waters below 150-200m over the deep basin. Distinct chemical features (nutricline, NOx maximum,
suboxic zone, P-minimum and maximum, Mn maximum) formed in the permanent halocline are
dominated by complicated bio-mediated chemical processes. These vertical features are sensitive to
human induced (excel N, P loads of industrial, municipal and agricultural origins) pressure and climatic
changes. The BS upper layer (winter mixing zone + halocline upper depths) is ventilated by winter mixing
and partly by lateral inputs of oxygen by Bosphorus plumes. However, ample loads of nutrient inputs by
the major rivers with modified N/Si/P molar ratios since the 1970’s, have resulted in severe
eutrophication (excess POM production export below the euphotic zone), leading to dramatic changes
in both biological and chemical properties of the whole Black Sea, for example leading to excess POM
production in the surface layer, have enhanced nitrate stock in the upper layer by 2-4 times as the natural
silicate stock of BS upper layer has been utilized completely. Development of intense eutrophication in
the NW BS shelf and Rim Current has led to enlargements of the suboxic zone within the halocline by
at least 10-15m over the deep basin, whereas the sulphide-bearing water (H2S < 1.0 uM) boundary has
remained unchanged due to limited ventilation of the halocline upper depths in winter. However, the
depths and oxidation-reduction rates of redox-sensitive elements in the suboxic/anoxic transition
(redox) zone have changed over the deep basin and NW wide shelf. For example, the oxycline lower
boundary and nitrate max, phosphate minimum depth in the deep basin and first appearance of dissolved
Mn shifted upwards, displaying spatio-temporal variations.

Keywords: Eutrophication, Black Sea, Halocline, Anoxia, sub-oxic
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BIR YAPAY PLAJ ONERISi: RIZE DEREPAZARI ORNEGI

Servet KARASU!, Barbaros Hayrettin KOCAPIR!, Hasan Ogulcan MARANGOZ!,
Omer YUKSEK?
1 Recep Tayyip Erdogan Universitesi, Mithendislik ve Mimarlik Fakiiltesi, Insaat Miih. Bélimii, Rize
2Karadeniz Teknik Universitesi, Mithendislik Fakiiltesi, Insaat Miih. Boliimii, Trabzon
yuksek@ktu.edu.tr

Kiy1 beslemesi, diger isimleriyle “kiyt dolgusu, restorasyonu”, denizden ¢tkartilan buyiik miktarda kaliteli
kumun, kumsala veya kiyidan denize dogru yerlestirilerek, kiyilarin korunmast ve genisletilmesidir. Kiyt
besleme projeleri, dogal malzeme kullanilmasi acisindan erozyona karst en strdirilebilir yontemler
arasinda sayilmaktadir. Yapay kiyt beslemesi dinyada bir¢cok tlkede yaklagik yiz yildan beri
uygulanmaktadir. Bu yontemle sadece erozyonla micadele degil, ayni zamanda rekreasyon maksatl
kiyilarin elde edilmesi de amaglanmaktadir. Ulkemizde, A.B.D. ve Avrupa iilkelerindeki gibi biiyiik 6lcekli
yapay kiy1 besleme projeleri bulunmamaktadir. Kiiciik Slgekli projeler ise ne yazik ki, birka¢ tane pilot
proje disinda yok denecek kadar azdir. Bu ¢alismada, Rize ili Derepazart ilcesi icin 6rnek bir kiyt besleme
proje 6nerisinin 6zetlenmesi hedeflenmistir. Oncelikli olarak proje bolgesinin batimetrisi elde edilmistir.
Bolgenin taban batimetrisi belitlenirken yapay plaj yapilmasi planlanan yerin dogusunu ve batisint
kapsayacak bir bolge dikkate alinmustir. Yapay plaj yapilirken en 6nemli parametrelerden biri uygun taban
egimidir. Bu nedenle, bolgenin taban egimini gbsteren kesit ¢cikarilmistir. Yapilan incelemelerde, kiyinin
tamaminin tahkimatlarla korundugu, sadece yapay plaj yapilmasi planlanan bdlgede az miktarda
kumlanma oldugu diger yerlerde ise herhangi bir kum birikiminin olmadigt gériilmistiir. Bélgenin stirekli
olarak dogrudan dalgalara maruz kaldigr dikkate almursa yapilacak olan bir yapay plajin yapilarla
korunmasi gerekmektedir. Herhangi bir yapi yapmadan yapay bir plajin kalict olmast miimkin
gorilmemektedir. Bu kapsamda 6ncelikli olarak bélgenin en dogusunda bulunan menfezin dogusuna bir
mahmuz ve yaklasik 140 m mesafede bulunan (kumlanma olan bdlge) dogal kayaliklarin hemen batisina
ise bir diger mahmuz inga edilmek {izere yapilacak olan yapay plaj koruma altina alinmasi 6nerilmistir.

Anahtar Kelimeler: Yapay Plaj, Rize.
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AN ARTIFICIAL NOURISHMENT PROPOSAL: A CASE STUDY IN
DEREPAZARI, RIZE

Servet KARASU!, Barbaros Hayrettin KOCAPIR!, Hasan Ogulcan MARANGOZ!,
Omer YUKSEK?

M Recep Tayyip Erdogan University Engineering Faculty Civil Engineering Department, Rize
@Karadeniz Technical University Engineering Faculty Civil Engineering Department, Trabzon
yuksek@ktu.edu.tr

Beach nourishment, which is also called as “beach fill, beach replenishment”, protects and widens
beaches with high quality and huge amount of sand mining from sea. These sands are placed to shore or
from shore to seaward. It is accepted that beach nourishment projects are among the most sustainable
methods against the coastal erosion in terms of using natural material. This method not only controls
erosion, but also aims at obtaining recreational coasts. Our country does not have a beach nourishment
project in big scale like in USA and European countries. Unfortunately, the number of small scale
projects is also negligible except a couple of pilot projects. When coastal regulation is discussed in our
countty, the construction of recreational facilities on the beach fill comes to mind. It is clear that beach
nourishment will provide a significant contribution to tourism revenues considering our tourism
potential like in Italy and Spain which have leading beach tourism revenues thanks to the sustainable
beaches. In this study, it is aimed to summarize an exemplary coastal feeding project proposal for
Derepazar district of Rize province. First of all, the bathymetry of the project area was obtained. While
determining the bathymetry of the region, a region that will cover the east and west of the place where
the artificial beach is planned was taken into consideration. One of the most important parameters when
constructing an artificial beach is the appropriate bed slope. For this reason, the section showing the bed
slope of the region was obtained. It was observed that the entire coast was protected by revetments, only
a small amount of sand was deposited in the area where an artificial beach was planned, and there was
no sand accumulation in other places. Considering that the region is constantly exposed to direct waves,
an artificial beach should be protected with structures. It is not possible for an artificial beach to be
permanent without any construction. In this context, it has been proposed to protect the artificial beach,
which will be built primarily to construct a groin to the east of the culvert in the easternmost part of the
region, and another groin to be built just to the west of the natural rocks at a distance of approximately
140 m.

Keywords: Artificial Nourishment, Rize.
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ESCHERICHIA COLI GENOTIPLERININ PFGE iLE BELIRLENMESI

Rafet Cagrt OZTURK!, Erol CAPKINY, iThan ALTINOK!, Ertugrul TERZI?, Sevda ALTUNTAS!
1Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi, Balikcilik Teknolojisi Miihendisligi,
Trabzon
2Kastamonu Universitesi, Su Uriinleri Fakiiltesi, Su Uriinleri Yetistiriciligi Bolimii, Kastamonu

rafetcagtiozturk@gmail.com

Arastirmada, Trabzon ve Rize illerindeki tatli sularda bulunan gokkusagi alabaligi tesisinin giris—
cikisindaki su ve sedimentten izole edilen Escherichia coli izolatlarinin eritromisin (ereA ve ereB geni) ve
florfenikol (florR geni) direngliliklerine gbre genotipik yaninin degisip degismedigi belirlenmistir. Bu
baglamda genomik DNA’lar Xbal ve Apal restriksiyon enzimleri ile kesilerek pulse field jel elektroforez
(PFGE)’de yuritilmistir. Xbal enzimi ile kesildikten sonra yapilan PEFGE analizi sonucunda genomik
DNA’larmnin benzerlik oranlart %93 baz alindiginda 4 temel kiimede (X1-X4) gruplandirilmistir. Bu
sonuglara gdre tiim izolatlar aras1 benzerlik oranlart %79.1 bulunmustur. Apal enzimi ile kesildikten sonra
yapilan PFGE analizi sonucunda calisilan suslar yine 4 temel kiimede (A1-A4) gruplandirilmistir. Al
kiimesi en biytik kiime olup biinyesinde toplam suslarin %51’ini barindirmaktadir. Antibiyotik direng
genlerine bakilan E. /i izolatlarinda en fazla ereB direng geni belitlenirken ereA, ereB ve florR geni varliklari
ile PFGE genotipi arasind bir iliskiye rastlanmamistr.

Anahtar Kelimeler: E. o/, PEGE, Kesici Enzim, Antibiyotik Diren¢ Geni.
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GENOTYPING OF ESCHERICHIA COLIBY PFGE

Rafet Cagrt OZTURK!, Erol CAPKINY, {lhan ALTINOK!, Ertugrul TERZI?, Sevda ALTUNTAS!
Karadeniz Technical University, The Graduate School of Natural and Applied Sciences, Fisheris
Technology Program, Trabzon
?Kastamonu University, Faculty of Fisheries, Department of Aquaculture, Kastamonu

rafetcagtiozturk@gmail.com

In the present study, Escherichia coli isolated from fish farms located in Trabzon and Rize. Water and
sediment samples were taken from water inlet and outlet. Isolates were screened in the presence of
erythromycin (ereA and ereB) and florfenicol (foR) genes. Potential relationship between antibiotic
resistance genes and Pulse Field Gel Electrophoresis (PFGE) profile was determined. For this purpose,
genomic DNA of the strains was digested with Xbal and Apal restriction enzymes separately and run
on the PFGE. Based on 93% similarity ratio, strains were grouped in 4 clusters (X1-X4) after cutting
with Xbal. The similarity ratios among all isolates were 79.1%. Similar to Xbal restriction enzyme profile,
after digesting bacterial DNA with Apal, strains separated in 4 clusters (A1-A4). Largest cluster was Al
and it contained 51% of the strains. It wasdetermined that the most common antibiotic resistance gene
was ereB followed by ereA and floR. There was relationship was found between presence of antibiotic
resistance genes and PFGE profile.

Keywords: E. w/i, PFGE, Restriction Enzyme, Antibiotic Resistance Gene.
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GORECE SICAK GECEN 2021 YILI KIS MEVSIMININ MARMARA DENIZi ALT
TABAKA SULARINA OLAN FiZIKSEL ETKILERI

Sabri MUTLU
TUBITAK Marmara Arastirma Merkezi, Deniz Arastirmalart ve Teknolojileri Aragtirma Grubu,
Kocaeli
sabti.mutlu@tubitak.gov.tr

Meteoroloji Genel Midirligi’niin 2021 Yili Tklim Degerlendirmesi raporuna gore 2021 yili Tirkiye
ortalama sicakligi 14.9 °C ile 1981 — 2010 ortalamasinin 1.4 °C tzerinde gerceklesmistir. 2000 yilindan
itibaren 2011 yili haric pozitif sicaklik anomalileri s6z konusu iken 2021 yilt en sicak 4. yil olmustur. 2020—
2021 yilt Kis mevsimi ortalama sicakligt 6.2 °C ile mevsim normallerinin 2.6 °C Ustiinde gerceklesmistir.
Keza, “Copernicus Climate Change Service” 2021 yilt raporuna gére Avrupa kitasinin kuzeyi hari¢ butiin
Akdeniz havzasi ile Karadeniz havzasinin biytk bir boliimiinde sicak bir kis mevsimi yasanmustir. Bu
rapora gore sicakltk anomalisi en az 2 °C’dir. Ayni zamanda 2020 Aralik ve 2021 Ocak ayinda Karadeniz
havzasinda nehir girislerinin normalin altinda ger¢eklesmistir. Sicak ve kurak gecen 2021 yilt Kis mevsimi
sonucunda Marmara Denizi yizey suyu sicaklifinin artig gosterdigi ve hatta musilaja neden olan
etmenlerden biri oldugu bir¢ok deniz bilim insani tarafindan vurgulanmistir. Ancak su sicaklik artisi
yalnizca ylizeyde kalmamustir. Akdeniz ylizey suyu sicakliginin da artmast ile Canakkale Bogazi alt tabaka
akintist ile Marmara Denizi'ne giris yapan su kiitlesinin de sicakligi artmistir. “Denizlerde Bitinlesik
Kirlilik Tzleme Programi (2020 - 2022)” kapsaminda RV TUBITAK Marmara arastirma gemisi ile 2021
yilt Ocak ayinda 100 noktada yapilan Slgiimlerde su kolonu boyunca en yuksek sicaklik degeri 18.3 °C’dir.
Bu deger Bozburun agiklarinda bulunan MD75 kodlu istasyonda ve 26 metre derinlikte yani alt tabaka
baslangicinda Slgtlmistir. Aynt istasyondaki en yiiksek tuzluluk degeri ise 38.9 psu olup 50 metre
derinlikte tespit edilmistir. Bu azami degerler, TUDAV yayin Iklim Degisikligi ve Tirkiye Denizleri
Uzerine Etkileri icerisindeki Altiok ve dig. (2021) calismasinda belirtilen 1stnma ve daha tuzlu hale gelme
egilimi ile uyumlu olmustur. Azami sicaklik degeri ise bir yil igerisinde ~2°C kadar artmistir. Bu artislarin
devam etmesi durumunda ise Marmara Denizi alt tabakasina giren sularin yogunlugunun degismesi ve
dolayistyla alt tabakanin fiziko-kimyasal yapisinin olumsuz etkilenmesi beklenmektedir. Ornegin, sicak su
girislerinin siirekli olmasi sonucunda oksijenli sularin Marmara Denizi ¢ukurlarina batmamast ve bu
cukurlarda oksijensiz bélgelerin olusmasi gelecek yillarda gergeklesebilir.

Anahtar Kelimeler: 2021 Kis Mevsimi, Marmara Denizi, Sicaklik, Tuzluluk.
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PHYSICAL EFFECTS OF THE RELATIVELY WARM 2021 WINTER SEASON
ON THE MARMARA SEA LOWER LAYER WATERS

Sabri MUTLU
TUBITAK Marmara Research Center, Marine Research and Technologies Research Group, Kocaeli
sabti.mutlu@tubitak.gov.tr

According to the 2021 Climate Assessment report of the General Directorate of Meteorology, the
average temperature of Turkey in 2021 was 14.9 °C, 1.4 °C above the 1981-2010 average. While positive
temperature anomalies have been in question since 2000, except for 2011, 2021 has been the 4th warmest
year. The average winter temperature of 2020-2021 was 6.2 °C, 2.6 °C above the seasonal normal.
Likewise, according to the 2021 report of the "Copernicus Climate Change Service", a warmer winter
has been experienced in the most of the Mediterranean and the Black Sea basins, except for the north
of the European continent. According to this report, the temperature anomaly is at least 2 °C. At the
same time, river inflows in the Black Sea basin were below normal in December 2020 and January 2021.
It has been emphasized by many marine scientists that the surface water temperature of the Marmara
Sea increased as a result of the hot and dry 2021 winter season, and even that it is one of the factors
causing mucilage. However, the water temperature increase did not remain only at the surface. With the
increase in the temperature of the Mediterranean surface water, the temperature of the water mass
entering the Marmara Sea via the Canakkale Strait lower layer current has also increased. Within the
scope of the "Integrated Marine Pollution Monitoring Program (2020 - 2022)", the highest temperature
value along the water column was 18.3 °C in measurements made at 100 points in January 2021 with the
RV TUBITAK Marmara research vessel. This value was measured at the MD75 station located off
Bozburun and at a depth of 26 meters, that is, at the beginning of the lower layer. The highest salinity
value at the same station was 38.9 psu and was determined at a depth of 50 meters. These maximum
values are consistent with the trend of warming and becoming saltier stated by Altiok et al. (2021) in the
TUDAY publication Climate Change and Its Effects on Turkish Seas. The maximum temperature value
increased by ~2°C within a year. If these increases continue, it is expected that the density of the waters
entering the lower layer of the Marmara Sea will change and therefore the physico-chemical structure of
the lower layer will be adversely affected. For example, as a result of continuous hot water inlets,
oxygenated waters may not sink into the Marmara Sea depressions and the formation of oxygen-free
zones in these depressions may occur in the coming years.

Keywords: 2021 Winter Season, Marmara Sea, Temperature, Salinity.
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TURK DENIZ BIiLiM INSANLARININ SCOR FAALIYETLERI

Sabri MUTLU
TUBITAK Marmara Arastirma Merkezi, Deniz Arastirmalart ve Teknolojileri Arastirma Grubu,
Kocaeli
sabti.mutlu@tubitak.gov.tr

Okyanus Arastirmalart Bilimsel Komitesi (SCOR), Uluslararast Bilim Konseyi'nin disiplinler arast bir
organidir. SCOR (Scientific Committee on Oceanic Research), 1957-1958 Uluslararast Jeofizik Yili ile
aynt zamana denk gelen 1957 yilinda kurulmustur. SCOR (scor-int.org), kar amact giitmeyen uluslararast
bir sivil toplum kurulusudur. SCOR Sekreterligi, Delaware Universitesi'nde (ABD) barindirilmaktadir ve
SCOR, Maryland Eyaletinde bir 501(c)(3) kurulusu olarak kurulmustur. Ulkemiz ise TUBITAK’in 1979
yilt 192 numaralt Bilim Kurulu Karart ile tiye olmustur. Ik donemlerde (1988) Prof. Turgut Balkas ve
Prof. Kriton Curi tilkemizi temsil etmistir. 1995 — 1996 yillar1 arasinda ise Prof. Emin Ozsoy “Double
Diffusion” adli “WG 108” numarali ¢alisma grubunda yer almistir. 1997 yilinda Prof. Cemal Saydam’da
tclincii temsilci olarak SCOR’da yerini almis ve 2000 yilinda ilkemizi Washington, D.C.’de temsil
etmistir. Prof. Temel Oguz ise 1997 yilindan beridir yer aldigr “Black Sea GLOBEC” faaliyetlerinin
yatunda 2006 yilinda SCOR Mali Komite tiyelik gorevini tistlenmigtir. 2008 yilinda tilkemizi Prof. Yelda
Aktan Turan temsil ederken, Prof. Temel Oguz IMBER (Integrated Marine Biogeochemistry and
Ecosystem Research) Kapasite Gelistirme Takimi ile Ankara’da bir yaz okulu organize etmistir. Prof.
Nilgiin Kubilay yine ayni yil SOLAS (Surface Ocean — Lower Atmosphere Study) programinda yer
almugtir. 2009 yilinda ise SOLAS programina Prof. Baris Salihoglu da dahil olmustur. 2010 yili raporunda
ise Turk SOLAS Agrnin yeni olmasina ragmen bir¢ok alakadar Avrupa veya ulusal calisma baslattig
vurgulanmigtir. 2011 yilinda Izmirde SCOR Kapasite Gelistirme toplantist gerceklestirilmistir. Prof.
Stikrti Besiktepe tlkemiz adina bu ¢alismalart yiritmistir. 2012 yilinda d¢incti IMBER yaz okulu
Ankara’da dizenlenmistir. 2014 yilinda temsilcilik gbrevini Dr. Bilge Tutak tGstlenmistir. 2016 yilinda ise
tlkemizi Dr. Gilsen Avaz temsil ederken, Dr. Mustafa Yicel “Iron Model Intercomparison Project” adlt
calisma grubunda yer almistir. Yine aymi yil Turkiye’nin SCAR asosiye tyeligi kabul edilmigtir. 2017
yilinda B. Saglihoglu ve M. Kogak’in yaninda Dr. Nazli Olgun da SOLAS agina katidmistir. 2020 yilinda
ise SOOS (Southern Ocean Observing System) calisma grubunda Prof. Burcu Ozsoy yer almistir.
Yukarida yer alan bilgiler disinda mevcut yurttiici direktér Dr. Patricia Miloslavich tarafindan Prof.
Remzi Geldiay, Prof. Naci Goriir, Prof. Kemal Kafali, Prof. H. Orang ve Prof. Umit Unliiata’nin
temsilcilik gbrevi yaptgt bildirilmisgtir.

Anahtar Kelimeler: SCOR, Tiirk Deniz Bilim Insanlart
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SCOR ACTIVITIES OF TURKISH MARINE SCIENTISTS

Sabri MUTLU
TUBITAK Marmara Research Center, Marine Research and Technologies Research Group, Kocaeli
sabti.mutlu@tubitak.gov.tr

The Scientific Committee on Oceanic Research is an interdisciplinary body of the International Science
Council. SCOR was established in 1957, coincident with the International Geophysical Year of 1957-
1958. SCOR is an international non-governmental non-profit organization. The SCOR Secretariat is
hosted at the University of Delaware (USA) and SCOR is incorporated in the State of Maryland as a
501(c)(3) organization. Turkey became a member with the Scientific Committee Decision No. 192 of
TUBITAK in 1979. In the early periods (1988), Prof. Turgut Balkas and Prof. Kriton Curi represented
the nation. Between 1995 and 1996, Prof. Emin Ozsoy took part in the "WG 108" working group named
"Double Diffusion". In 1997, Prof. Cemal Saydam took his place in SCOR as the third nominated
member and represented the nation in Washington, D.C. in 2000. Prof. Temel Oguz, on the other hand,
became a SCOR Financial Committee member in 20006, in addition to the “Black Sea GLOBEC”
activities he has been involved in since 1997. In 2008, Prof. Yelda Aktan Turan participated as a
representative and Prof. Temel Oguz organized a summer school in Ankara with the IMBER (Integrated
Marine Biogeochemistry and Ecosystem Research) Capacity Building Team. Prof. Nilgiin Kubilay took
part in the SOLAS (Surface Ocean - Lower Atmosphere Study) program in the same year. In 2009, Prof.
Baris Salihoglu has became the national representative of SOLAS program. In the 2010 report, it was
emphasized that although the Turkish SOLAS Network is new, it has initiated many relevant European
or national projects. In 2011, SCOR Capacity Building meeting was held in Izmir. Prof. Stikrii Besiktepe
carried out these studies on behalf of Turkey. In 2012, the third IMBER summer school was held in
Ankara. In 2014 and 2016, Dr. Bilge Tutak and Dr. Giilsen Avaz was the nominated member of SCOR,
respectively. Dr. Mustafa Yicel has been taken part in the working group called “Iron Model
Intercomparison Project” since 2016. In the same year, Turkey's SCAR associate membership was also
accepted. In 2017, alongside B. Saglihoglu and M. Kocak, Dr. Nazli Olgun also joined the SOLAS
network. In 2020, in the SOOS (Southern Ocean Observing System) working group, Prof. Burcu Ozsoy
took place. In addition to the information above, Dr. Patricia Miloslavich (the current executive director)
reported that Prof. Remzi Geldiay, Prof. Naci Goriir, Prof. Kemal Kafali, Prof. H. Orang and Prof. Umit

Unliiata served as the national representative.

Keywords: SCOR, Turkish Marine Scientists.
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ARALIK 2021 VE MART 2022 EKSTREM METEOROLOJiK KOSULLARIN
ETKIiSINDE KALAN ISTANBUL BOGAZI VE MARMARA DENIZi
CIKISINDAKI DEGISIMLER
Tilay COKACAR, Hiisne ALTIOK, Ahsen YUKSEK, Dilek EDIGER, Yaprak GURKAN, Tlayda
Destan OZTURK

Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, [stanbul
tulay.cokacar@istanbul.edu.tr

Aralik 2021, Subat ve Mart 2022 aylarinda Istanbul Bogazi ve Marmara cikisint kapsayan bolge icerisinde
yer alan istasyon ag1 gbzlemleri ile, ekstrem riizgar olarinin iki tabakali yapidaki dikey karisim ve buna
baglt besin tuzu dagilim degisimleri incelenmistir. Aralik 2021 de gerceklesen U¢ giin streli etkili alcak
basing sistemi gecisi 30 knot’t agan ve daha kuvvetli saganak gecisleri ile giineyli (lodos) riizgarlari
gelisirken, Mart ayinda Sibirya tizerinde gelisen yiiksek basing etkisinde kuvvetli Kuzeyli riizgarlarin
etkisinde kalmistir. Ekstrem meteorolojik kosullart takiben diizenlenen deniz arastirmalart ile Aralik
ayinda Karadeniz st akintistnin blokaj tespit edilirken, Mart ayinda Akdeniz akintisinin blokaji tespit
edilmistir. Aynt sekilde ortalama akintt degerlerinde yitkselme ve 6zellikle tist tabaka NOX degerlerinde
mevsim normallerine gbre artis belirlenmistir. Degisen ve giiclenen akinti dinamiklerinin, st tabakaya
taginan besin tuzlarinin bélgeye dagiliminda etkin rolii belitlenmistir.

Anahtar Kelimeler: Istanbul Bogazi, Marmara Denizi, Karisim, Blokaj, Ekstrem riizgar.
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CHANGES IN ISTANBUL STRAIT AND THE SEA OF MARMARA EXIT
UNDER THE EKSTREM METEOROLOGIC CONDITIONS IN DECEMBER
2021 VE MARCH 2022

Tilay COKACAR, Hiisne ALTIOK, Ahsen YUKSEK, Dilek EDIGER
! Istanbul University, Institute of Marine Science and Management, Istanbul

tulay.cokacar@istanbul.edu.tr

The region covering the Bosphorus and the Marmara exit is monitored by station network in December
2021 , February and March 2022. Following the extreem meteorological conditions, the changes in the
srtraficitation and the distribution of nutrients are investigated. While three-days effective low-pressure
system transition that took place in December 2021, strong soudherly winds exceeding 30 knots with
gusts are developed. In March, the area was under the influence of strong northern winds which is
developed over Siberia ‘s high pressure cyclonic system passage. While the upper layer Black Sea current
blockage was detected in December, the Mediterranean current blockage was detected in March.
Meanwhile , an increase in fluxes and an increase in upper layer NOX values were determined .
Moreover, the effective role of changing and strengthening current dynamics in areal distribution of

nutrient in the upper layer has been determined.

Keywords: Istanbul Strait, Marmara Sea, Mixing, Blockage, Extreme winds.
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IRAN 20.

SENTINEL-3 OLCI UYDU GORUNTU VERILERI KULLANILARAK
KLOROFIL- A KONSANTRASYONUNUN BELIiRLENMESI

Basak DEMIR!, Prof. Dr. Sinasi KAYA?
1 {stanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, Yer Sistem Bilimleri Bolumt, Istanbul
2 stanbul Teknik Universitesi, Insaat Fakiiltesi, Geomatik Mithendisligi Bélumd, Istanbul
basakkOdmr(@gmail.com

Ulke sinirlart iginde bulunan Marmara Denizi, Karadeniz'i Ege Denizi ve Akdeniz'e baglar. Birbiriyle
baglantlt olan bu denizlerin izlenmesi dogal ¢evrenin sagligi icin gereklidir. Marmara Denizi bir¢ok
ekosistemi etkileyen 6nemli bir i¢ denizdir. Denizin kirliligi dogrudan ya da dolaylt yollarla biitin
canlilarin hayatina olumsuz yansimaktadir. Bir¢ok kirletici unsura baglt olarak deniz kirliligi artmaktadur.
Denizdeki kirliligin artmasi deniz ekosistemine ciddi zaratlar vermektedir. Avrupa'nin en buyuk ikinci
nehri olan Tuna Nehri'nin getirdigi kirliligin Batt Karadeniz'de yarattigt sorunlarin Marmara Denizi'nde
organik ve inorganik kirleticilerin ¢ogalmasina neden oldugu bilinmektedir. Calisma kapsaminda
Sentinel-3 OLCI (Ocean and Land Colour Instrument) uydu gériintii verileriyle Karadeniz'in batisinda
ve Marmara Denizi'ndeki klorofil-a konsantrasyonunun neden oldugu kirlilik incelenmistir. Yeriistd Su
Kalitesi Yonetmeliginde belirlenen su kalite siniflart kullanilarak uydu gériinti verileri Destek Vektor
Makinesi (DVM) yontemi ile stniflandirtlmustir. 2020 yilina ait farkl tarihlerde alinan siniflandiridmis uydu
goruntilerine gore klorofil-a konsantrasyonunun ilkbaharda en yitksek sonbaharda en disiik oldugu
belirlenmistir. Alg konsantrasyonunun da ilkbahar aylarinda artis géstermesi bu  durumu
desteklemektedir. 2021 yilinin bahar mevsimine ait uydu goérintii verileri, 2020 yilinin bahar mevsimi
verileri ile kiyaslandiginda Marmara Denizi'ndeki klorofil-a oraninda artis oldugu belitlenmistir. Bu artisin
2021 yiinda olugan misilaj problemine neden oldugu degerlendirilebilir. Biiyik alanlarda, miisilaj
probleminin kontrol altina almnabilmesi icin  su kalitesi diizenli olarak takip edilmesi, uydu
goruntilerinden yararlanilmast ve tim bilesenleri iceren bir veri tabaninin kurulmasi gerekmektedir.

Anahtar Kelimeler: Uzaktan Algilama, Sentinel 3, Makine Ogrenmesi, Klorofil-A.
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DETERMINATION OF CHLOROPHYLL-A CONCENTRATION USING
SENTINEL-3 OLCI SATELLITE IMAGE DATA

Basak DEMIR!, Prof. Dr. Sinasi KAYA?
! Istanbul Technical University, Eurasia Earth Sciences Institute, Earth System Science Department,
Istanbul
2Istanbul Technical University, Faculty of Civil Engineering, Geomatic Engineering Department,
Istanbul
basakkOdmr(@gmail.com

Located within the borders of the country, the Sea of Marmara connects the Black Sea to the Aegean
Sea and the Mediterranean. Monitoring these interconnected seas is essential for the health of the natural
environment. The Marmara Sea is an important inland sea that affects many ecosystems. Pollution of
the sea hurts the life of all living things, directly or indirectly. Marine pollution is increasing due to many
polluting factors. The increase in pollution in the sea causes serious damage to the marine ecosystem. It
is known that the problems in the Western Black Sea caused by the pollution brought by the Danube
River, the second largest river in Europe, cause the proliferation of organic and inorganic pollutants in
the Marmara Sea. Within the scope of the study, the pollution caused by the chlorophyll-a concentration
in the west of the Black Sea and the Marmara Sea was investigated with the satellite image data of
Sentinel-3 OLCI (Ocean and Land Color Instrument). Satellite image data were classified using the
Support Vector Machine (SVM) method using the water quality classes determined in the Surface Water
Quality Regulation. According to classified satellite images taken on different dates in 2020, it was
determined that the chlorophyll-a concentration was highest in spring and lowest in autumn. The
increase in algae concentration in the spring months supports this situation. When the satellite image
data of the spring of 2021 is compared with the data of the spring of 2020, it has been determined that
there is an increase in the chlorophyll-a ratio in the Marmara Sea. It can be evaluated that this increase
caused the mucilage problem in 2021. In large areas, water quality should be regularly monitored, satellite
images should be used, and a database containing all components should be established to control the

mucilage problem.

Keywords: Remote sensing, Sentinel 3, Machine Learning, Chlorophyll -A.
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DENIZ KAPLUMBAGALARININ YASAM ALANLARININ AYRIMINDA
EPiBIONT TURLERIN KULLANILMASI

Murat OZAYDINLI
Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Balik¢ilik Teknolojisi Mithendisligi Bélimii, Ordu

muratozaydinli@odu.edu.tr

Tirlerin Gireme, beslenme, go¢ rotast vb. yasam 6zelliklerinin tespit edilmesi, hem tiiriin biyo-ekolojisini
anlamada hem de koruma stratejilerinin dogru belirlenmesinde oldukc¢a 6nemlidir. Uluslar arast
anlasmalarla koruma altinda olan Caretta caretta deniz  kaplumbagalarinin  yasam alanlarinin
belirlenmesinde kullanilan yontemlerden biri de epibiont komiinite yapisindaki farkliliklarin ortaya
konmasidir. Bu calismada, 2020 yilinda Belek Ozel Cevre Koruma Boélgesinde yuvalayan deniz
kaplumbagalarinin kabuklarindan kazima yontemi ile alinmig epibiont 6rneklerinin komiinite yapist
incelenmistir. 50 birey tzerinden alinan 6rneklerde en baskin Crustacea taksonu Gammaridae (% 50,6)
olurken Isopoda takimindan yalnizca 1 birey tespit edilmistir. Lepadidae ailesinin birey sayist ile
Gammaridae, Caprellidae ve Tanaidacea taksonlarinin birey sayilari arasinda anlamli pozitif korelasyon
tespit edilmistir. Ayrica, Lepadidae’nin bulundugu 6rneklerde Gammaridae ve Caprellidae birey sayisi
anlamli derecede daha ylksektir. Pelajik titler iceren Lepadidae (Iepas spp.) grubunun tespit edildigi
kaplumbagalarin daha ¢ok pelajik bolgede vakit gecirdigi distnilmektedir. Bu kaplumbagalarda
Amphipoda taksonuna ait birey sayisinin da yiksek olmasi, propagtl yogunlugunun fazla oldugu yiizeye
yakin sularda daha fazla bulunmalarindan kaynaklaniyor olabilir. Indikator tiir ya da taksonlarin
belirlenmesi, kiyilarimzda yuva yapan deniz kaplumbagalarinin beslenme ve kislama alanlarinin tahmin

edilebilmesine olanak saglayacaktir.

Anahtar Kelimeler: Deniz kaplumbagalari, epibiont, Lepadidae, Amphipoda
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THE USE OF EPIBIONT SPECIES IN DETERMINING THE HABITAT OF SEA
TURTLES

Murat OZAYDINLI
Ordu University, Fatsa Faculty of Marine Science, Department of Fisheries Technology Engineering,
Ordu

muratozaydinli@odu.edu.tr

Determining the life characteristics of the species such as reproduction, foraging, migration route, etc. is
very important both in understanding the bio-ecology of the species and in determining the protection
strategies correctly. One of the methods used to determine the habitats of the Caretta caretta sea turtles,
which are under protection by international agreements, is to reveal the differences in the epibiont
community structure. In this study, the community structure of epibiont samples taken by scraping from
the shells of sea turtles nesting in Belek Special Environmental Protection Area in 2020 was investigated.
While the most dominant Crustacea taxon was Gammaridae (50.6%) in the samples taken from 50
individuals, only 1 individual from the Isopoda order were found. A significant correlation was
determined between the abundance of Lepadidae and the abundance of Gammaridae, Caprellidae and
Tanaidacea taxa. In addition, the abundance of Gammaridae and Caprellidae was significantly higher in
samples with Lepadidae. It is thought that the sea turtles in which the Lepadidae (L¢pas spp.) taxon have
been detected spend most of their time in the pelagic region. The high number of individuals belonging
to the Amphipoda taxon in these turtles may be due to the fact that they spend more time in waters near
the surface where the propagule density is high. Determination of indicator species or taxa will enable

the estimation of foraging and wintering areas of sea turtles nesting in our coasts.

Keywords: Sea turtles, epibionts, Lepadidae, Amphipoda
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TUZLULUK VE SICAKLIGIN ABANT ALABALIGI (SALMO ABANTICUS
TORTONESE, 1954) ALEVINLERININ BESIN KESESI TUKETIMI UZERINE
ETKIiSININ BELIRLENMESI

Nurettin BASKAN, Nadir BASCINAR
Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri Fakiiltesi, Balikcilik Teknolojisi Mithendisligi
Bolumu, Trabzon

nbascinar@gmail.com

Calismada, giinlitk sicaklik degisiminin ve tuzlulugun Abant alabaligi (Salwo abanticus Tortonese, 1954)
alevinlerinin besin kesesi tliketimi Uzerine etkilerinin belirlenmesi amaclanmustir. Sicaklik degisiminin
etkisinin belitlenmesi icin, dere suyu (S-dere) ve kaynak suyu (S-kynk) olmak tizere iki farklt su kaynagi,
tuzlulugun etkisinin belirlenmesi i¢in t¢ farkly; %04 (Tuz-4), %06 (Tuz-6), %08 (Tuz-8) tuzluluk oranina
sahip ortam kullanidmistir. Ortalama su sicakliklart tiim gruplar icin esit seviyelerde ayarlanmustir.,
Tablalardaki yumurtalarin %095' acildiktan sonra alevinler deney tanklarina alinmustir. Aktarimin yapildig
gtin 1. 6rnekleme olarak kabul edilmis ve her 5 glinde bir her gruptan 10 adet alevin alinarak 6rnekleme
yapimistir.

Calismada en yitksek boy degeri ortalamast (28,80 £ 0,72 mm) ve en yiksek boyca biiyime
orant (0,26 + 0,01 mm/gtn) S-dere grubunda hesaplanmis ve gruplar arasinda istatistiksel farkliliklar
tespit edilmistir (ANOVA, P<0,001). Calismada besin kesesini en erken S-dere grubu 30. glnde
tuketmigtir. Gunliik kuru besin kesesi tiketimi en yitksek S-dere grubunda (0,75 £ 0,02 mg/gtin)
Slcilmistir ve gruplar arasinda istatistiksel farklilik meveuttur (ANOVA, P<0,001). Calismanin sonunda
en yitksek ortalama yas alevin agirligi S-dere grubunda (91,30 £ 6,21 mg), en distk ise Tuz-4 grubunda
(66,73 £ 4,18 mg) belirlenmistir. Calismanin tamaminda en yiiksek agirlikca biiylime orant S-dere
grubunda 1,90 + 0,03 mg/giin olarak tespit edilitken en digitk Tuz-4 grubunda 1,12 + 0,05 mg/gun
olarak Slcilmistiir. Besin kesesi degerlendirme randimani en yiksek S-kynk grubunda (0,61 + 0,03
mg/mg) en dusiik ise Tuz-4 grubunda (0,35 + 0,03 mg/mg) belitlenmistir.

Sonu¢ olarak, Abant alabaliklarinin besin kesesi titketim evresinde giin icerisinde dalgalt
sicakliklar g&steren tatlt su kaynaklarinda daha hizli ve verimli baytdikleri tespit edilmistir. Tuzlulugun
%04 seviyelerde seyrettigi durumlarda ise larval biiyiimenin en diisitk oldugu belitlenmistir.

Anahtar Kelimeler: Abant alabali1, Sa/mo abanticus, besin kesesi, tuzluluk, sicaklik

KARADENIZ 99 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNIiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:nbascinar@gmail.com

Ulusal

Deniz Bilimle
Konferansi
iRAN 20

DETERMINATION OF THE EFFECT OF SALINITY AND TEMPERATURE
ON YOLK SAC CONSUMPTION OF ABANT TROUT (SALMO ABANTICUS
TORTONESE, 1954) ALEVINS

Nurettin BASKAN, Nadir BASCINAR

Karadeniz Technical University, Surmene Faculty of Marine Sciences, Fisheries Tecnology

Engineering, Trabzon

nbascinar@gmail.com

In this study, the effects of salinity and daily temperature fluctuations on the yolk sac consumption of
Abant trout (Salmo abanticus Tortonese, 1954) alevin were evaluated. To determine the effects of
temperature fluctuations, two different water sources; surface water (S-dere) and spring water (S-kynk)
to determine the effects of salinity three different concentrations; %04 (Tuz-4), %06 (Tuz-06), %08 (Tuz-
8) were used. The average water temperature of the groups was set to be similar. After %95 of the eggs
hatched, the alevins were transferred to experiment tanks. The day of the transfer was accepted as the
1st sampling and there were taken 10 samples each groups on every 5th days.

The highest average length and length growth rate were measured in S-dere group (23.80 £ 0.72
mm and 0.26 * 0.01 mm/day) respectively and there was statistically significant differences between all
groups (ANOVA, P<0,001). The yolk sac was fully consumed in S-dere group (on 30th day) faster than
other groups. Daily dry yolk sac absorption was the highest in S-detre group (0.75 £ 0.02 mg/day) and
there was significant statistically differences in all groups. The highest average wet weight of alevins was
measured in S-dere group (91.30 * 6.21 mg) and the lowest was measured in Tuz-4 group (66.73  4.18
mg). Throughout the study, the highest weight growth rate was calculated in S-dere group as 1.90 £ 0.03
mg/day, the lowest was Tuz-4 as 1.12 = 0.05 mg/day. Yolk sac conversion efficiency was the highest in
S-kynk group (0.61 + 0.03 mg/mg) and the lowest in Tuz-4 group (0.35 £ 0.03 mg/mg).

As a result best growth performance and growth efficiency of Abant trout alevins on yolk sac
consuming stage was determined in freshwater with daily fluctuating temperature conditions. On the
other hand, the lowest larval growth was observed in %04 salinity conditions.

Keywords: Abant trout, Salmo abanticus, yolk sac, salinity, temperature
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DOGU MARMARA DENIZI’NDEN TOPLANAN ISTAVRIT (TRACHURUS
MEDITTERRANEUS) BALIGINDA FARMASOTIK BILESIKLERIN
VARLIKLARI VE DAGILIMLARI

Nagihan KORKMAZ!, Nuray CAGLAR!, Abdullah AKSU!
!istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisti, Kimyasal Osinografi Ana Bilim Dal,
Istanbul
nagihan.ersoy@istanbul.edu.tr

Bu ¢alisma kapsaminda Dogu Marmara’daki istavrit (Trachurus meditterranens) baligt kas dokularinda farkl
tedavi gruplarinda yaygin olarak kullanilan farmasotik bilesiklerden antiinflamatuvarlar (diklofenak,
fenoprofen, ibuprofen, naproksen, ketoprofen), lipit dizenleyiciler (klofibrik asit, gemfibrozil),
hormonlar (estron, 17(3-estradiol, 17ux-etinilestradiol) ve antidepresan (karbamazepin) varliklart ve
biyoakiimiilasyonlari incelenmistir. Baltk numuneleri 2019 yili Nisan ve Ekim aylarinda Dogu
Marmara’daki farkli istasyonlardan trol aglari ile toplanmistir. Balik numunelerinin kas dokulari ultrasonik
ckstraksiyon yontemi ile ekstrakte edildikten sonra kati faz ekstraksiyonu yontemiyle clean-up isleminden
gecirilmistir. Ardindan tim Srnekler Yiiksek Basingl Stvi Kromatogratisi (HPLC-DAD) cihazinda analiz
edilmistir. Tbuprofen (KMDL — 279 ng/g), fenoprofen (SMDL — 165 ng/g), gemfibrozil (<MQL — 111
ng/g), karbamazepin (SMDL — 222 ng/g) ve 17a-etinilestradiol (118 — 194 ng/g) istavrit baligt kas
dokusunda en stk saptanan bilesikler olmusglardir. Farmasotik bilegiklerin biyokonsantrasyon faktérleri
(BCF) ise 17 ile 2036 L/kg arasinda degismektedir. Bu sonuglara gore ibuprofen Marmara Denizindeki
istavrit baligi icin potansiyel biyoakiimiilasyona sahip oldugu tespit edilmistir.

Anahtar Kelimeler: Farmasotik bilesikler, balik kas dokusu, biyoakiimtlasyon, Dogu Marmara Denizi
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PRESENCE AND DISTRIBUTION OF PHARMACEUTICAL COMPOUNDS IN
MEDITERRANEAN HORSE MACKEREL (TRACHURUS MEDITTERRANEUS)
IN THE EASTERN SEA OF MARMARA, TURKEY

Nagihan KORKMAZ!, Nuray CAGLAR!, Abdullah AKSU!
! Istanbul University, Institute of Marine Science and Management, Department of Chemical
Oceanography, Istanbul
nagihan.ersoy@istanbul.edu.tr

The occurrence and bioaccumulation of commonly used in different treatment groups pharmaceutical
compounds, including non-steroidal anti-inflaimmatory drugs (diclofenac, fenoprofen, ibuprofen,
naproxen, ketoprofen), lipid regulators (clofibric acid, gemfibrozil), steroid estrogens (estrone, 173-
estradiol, 17 - ethynylestradiol) and antiepileptic drug (carbamazepine) were investigated in
Mediterranean horse mackerel (Trachurus mediterranens) muscle tissue in the Eastern Sea of Marmara. Fish
samples were collected with trawler nets from different stations in the Eastern Sea of Marmara in April
and October 2019. The muscle tissues of fish samples were extracted by ultrasonic extraction method,
and then they were cleaned-up with solid-phase extraction method. After that, All samples were analyzed
by a High-Pressure Liquid Chromatography (HPLC-DAD) instrument. The most frequently detected
compounds in fish muscle tissue were ibuprofen (KMDL — 279 ng/g), fenoprofen (<MDL — 165 ng/g),
gemfibrozil (KMQL — 111 ng/g), carbamazepine (SMDL — 222 ng/g), and 17 a- ethynylestradiol (118
— 194 ng/g). The bioconcentration factors (BCF) of pharmaceutical compounds vaty between 17 and
2036 L/kg. According to these results, it was determined that ibuprofen was potentially bioaccumulative

in Mediterranean horse mackerel in the Eastern Sea of Marmara.

Keywords: Pharmaceutical compounds, fish muscle tissue, bioaccumulation, Eastern Sea of Marmara.
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KIYI ALANLARININ INSAN ELIYLE FiZiKSEL BOZUNMASININ iYi
CEVRESEL DURUM TANIMLANARAK IZLENMESI: TURKIYE’NIN AKDENIiZ
KIYILARI ORNEGI

Bahar ESER!, Emrah SOYLEMEZ?
12 Cevre, Sehircilik ve Tklim Degisikligi Bakanligl, Mekansal Planlama Genel Mudiirligi, Ankara
bahar.eset@csb.gov.tr

Kiy1 alanlarinin denizel ve karasal ekosistemlerinin korunmasina yonelik yiritilen ¢alismalarin basinda
gelen biitiinlesik izleme ve degerlendirme programlari yapisal araglar olarak tanimlanmakta ve bu alanda
yiritilen uygulamalari yonlendirici bir nitelik kazanmaktadirlar. Insan faaliyetlerinin kiy1 alanlari
tzerindeki olumsuz etkilerinin en aza indirilmesi icin gelistirilecek etkin yénetim 6nlemleri, tlkelerin
sosyo-mekansal, ekonomik ve kiltiirel 6zellikleri cercevesinde yeniden tanimlanmaktadir. Bu cercevede,
Barselona Sézlesmesine taraf iilkelerin, sahip olduklart Akdeniz kiyilarini izleme ve 6’sar yillik periyotlarla
yapilan izlemeleri raporlama yikimliligii bulunmaktadir. Bu ¢alismanin amac; Turkiye’nin Akdeniz
kiyilarinda, BM kriterleri ¢ercevesinde Ttrkiye icin kiyt alanlari izleme siirecine ve kiyr alanlarinda
yerellestirilmis 1yi Cevresel Durum tanimina iliskin yontemleri ortaya koymaktir. Bu amacla, BM’nin
Entegre Tzleme ve Degerlendirme Programinin tanimh 11 adet ekolojik hedefinden (biyogesitlilik, yerli
olmayan tiitler, ticari tiirler, deniz Girtinleri aglari, Strofikasyon, hidrografi, kiy1 ekosistemleri ve peyzajlari,
bulasanlar, deniz ¢6pt, sualtt guiriiltisit) Kiyt Ekosistemleri ve Peyzajlart kapsaminda tanimlanan “Ortak
Gosterge 16 - Insan eliyle yapilan yapilara maruz kalan kiyt seridi uzunlugu” gostergesine iliskin kavramlar
Ulkemiz Biitinlesik Kiyt alanlart Yénetimi ve Planlamast calismalart kapsaminda detaylandirilmis,
Tirkiye’nin Akdeniz kiyilarinda yer alan kiy1 alanlarinin insan eliyle fiziksel bozunmasina iligkin yapilacak
izleme araclart tantmlanmis, izlemenin amacint olusturan Iyi Cevresel Duruma ulasmak icin kiy1 alanlari
6zelinde Iyi Cevresel Durum tanimina iliskin yéntemler ile bu kavramin Cografi Bilgi Sistemleri ile
entegrasyonu konular tartigilmustir. Boylelikle Bitunlesik Kiyt Alanlart Yoénetimi ve Planlarina 6nemli
6lciide girdi saglayacak izleme yontemleri ve hedefleri ortaya konarak Ulkemiz kiyilarinin korunmast ve
strdirtlebilir kullanimina iliskin yeni ve etkin araglarin gelistirilmesine katkida bulunulmus olacaktr.

Anahtar kelimeler: Kiy1 Ekosistemleri ve Peyzajlari, Iyi Cevresel Durum, Kiyt Alanlarinin Insan Eliyle
Fiziksel Bozunmast, BKAY Izleme.
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MONITORING THE PHYSICAL DISTURBANCE OF COASTAL AREAS BY
IDENTIFYING GOOD ENVIRONMENTAL STATUS: THE CASE OF TURKEY'S
MEDITERRANEAN COASTS

Bahar ESER!, Emrah SOYLEMEZ 2
12 Ministry of Environment, Urbanization and Climate Change, General Directorate of Spatial
Planning, Ankara
bahat.eset@csb.gov.tr

Integrated Monitoring and Assessment Program, which is one of the leading studies carried out for the
protection of marine and terrestrial ecosystems related to coastal areas, are defined as structural tools
and gain a guiding quality for applications carried out in marine and coastal areas. Effective management
measures to be developed to minimize the negative effects of human activities on coastal areas are
redefined within the framework of the socio-spatial, economic and cultural characteristics of the
countries. In this framework, the countries that are party to the Barcelona Convention have the
obligation to monitor the Mediterranean coasts they own and to report the monitoring in 6-year periods.
The aim of this study is to reveal the methods related to the coastal zone monitoring process and
localized Good Environmental Status definition and indicators for Turkey in the Mediterranean coasts
of Turkey, within the framework of UN criteria. For this purpose, the concepts related to the "Common
Indicator 16: Length of coastline subject to physical disturbance due to the influence of manmade
structures”, one of the indicator identified for the “Coastal Ecosystems and Landscapes” Target, which
is among 11 defined ecological objectives of the UN's Integrated Monitoring and Evaluation Program,
have been detailed within the scope of Turkey's Integrated Coastal Zone Management and Planning.
Monitoring tools for the physical degradation of the coastal areas of Turkey in the Mediterranean Sea by
human action have been defined, and the methods telated to the definition of Good Environmental
Status specific to coastal areas and the integration of this concept with Geographical Information
Systems have been discussed in order to achieve the Good Environmental Status, which is the purpose
of monitoring. In this way, monitoring methods and targets that will provide significant input to
Integrated Coastal Zone Management and Plans will be put forward and contribute to the development
of new and effective tools for the protection and sustainable use of Turkish coasts.

Keywords: Coastal Ecosystems and Landscapes, Good Environmental Status, Physical Disturbance of
Coastal Areas by Manmade Structures, ICZM monitoring.
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DOGU KARADENIZ’DE DiP TROLU ORNEKLEMELERINDEN ELDE
EDILEN COPLERIN KOMPOZiSYONU VE DAGILIMI

Salih ILHAN'!, Murat DAGTEKIN!, Cemil ALTUNTAS!, Mehmet ADIGUZEL!, Gékhan ERIK?
1Su Uriinleri Merkez Arastirma Enstitiistt Miidiirligi, Balikeilik Yénetimi Bolimii, Trabzon,
TURKIYE
2Gerze Tlge Gida Tarim ve Hayvancilik Mudirlagi, Sinop, TURKIYE
salih.ilhan ktu@gmail.com

Bu calisma ile Turkiye Denizlerinde Bitinlesik Kirlilik Izleme Faaliyetleri (CSB/ CEDIDGM-
TUBITAK/MAM) kapsaminda 2021 yili yaz déneminde Dogu Karadeniz’'deki kati atik (¢op)
kompozisyonu ve dagiliminin belirlenmesi amaclanmustir.
Cayeli-Sinop arasinda trol aveiligina actk ve kapali alanlarda belitlenen 30 istasyonda, 3 farklt derinlikte
(0-20 m, 20-50 m ve 50-100 m) gerceklestirilen dip trol 6rneklemelerinden elde edilen kati atiklar,
MEDITS protokoliine uygun olarak dokuz kategoride siniflandirdmistir. Hesaplamalar taranan alan
yontemi ile yapilmugtir.

Orneklemelerde en sik rastlanan ve agirligi en yiiksek olan katt atik grubu Ly plastik (agirlikea
%39,5, sayica %74), L lastik/kaucuk (agitlikca %23, sayica %5) ve Ls cam seramik (agirlikca %020, sayica
%2) malzemelerdir. Agirlik verileri icinde CBy istasyonunda Li gurubu misinalara (723,65 kg/m?), SCe
istasyonunda ise L, grubu araba lastigine (755,83 kg/m?) cogunlukla rastlanmustir. Cayeli (CBg),
Kizilirmak (SA4, SB4, SC4) ve Yakakent (SA1) istasyonlarinda yapilan 6rneklemelerde ise herhangi bir kati
attk 6rnegine rastlanmamistir. Bu durum yerlesim yerine olan uzaklik, akintt sistemi, faal balik¢ilik
aktiviteleri vb. etkilerle aciklanabilir. Ayrica, ayni metotla 2019 yilinda elde edilen verilerle bu ¢alisma
karsilastirildiginda, 2021 yilinda km?de 6rneklenen katt attk miktarimin agirhkea azaldigy, sayica ise artis
gosterdigi gozlenmistir. Ancak, gerek agirlikca ve gerekse sayica degisim istatistiksel olarak anlamh
bulunmamugtir (p>0,05).

Anahtar Kelimeler: Deniz ¢épleri, plastik, kirlilik, dip trolii, Karadeniz.

Tesekkiirler: Bu galisma, Gevre Sehircilik ve Tklim Degisikligi Bakanligi, TUBITAK-MAM (2021) kapsaminda yapilmistir. CSB, TUBITAK-
MAM (2021) “Denizlerde Biitiinlesik Kirlilik Programi 2020-2022: Karadeniz Sonu¢ Raporu”, TUBITAK-MAM Matbaast, Kocaeli. Ayrica,
deniz sérvey calismalarindaki katkilarindan 6tiirii Omer KALIPCI, Ozcan KAYGUSUZ ile gemi kaptant Ali OZBOLAT ve gemi personeline
tesekkirlerimizi bildiririz.
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COMPOSITION AND DISTRIBUTION OF SOLID WASTE OBTAINED FROM
BOTTOM TRAWL SAMPLINGS IN THE EASTERN BLACK SEA REGION

Salih ILHAN', Murat DAGTEKIN!, Cemil ALTUNTAS!, Mchmet ADIGUZEL!, Gékhan ERIK?2
!Central Fisheries Research Institute: Fisheries Management Department, Trabzon, TURKIYE
2Gerze Tlge Gida Tarim ve Hayvancilik Mudirlagi, Sinop, TURKIYE
salih.ilhan ktu@gmail.com

With this study, it is aimed to determine the solid waste (litter) composition and distribution in the
Eastern Black Sea Region in the summer of 2021 within the scope of Integrated Monitoring Activities
in Turkish Seas.

Solid wastes obtained from bottom trawling samplings carried out at 3 different depths (0-20 m,
20-50 m and 50-100 m) in 30 stations determined in open and closed areas for trawling between Cayeli
and Sinop were classified in nine categories in accordance with the MEDITS protocol. Calculations were
made using the scanned area method.

The most common solid waste group in the samples with the highest weight is I; plastic (39.5%
by weight, 74% by number), L, rubber/rubber (23% by weight, 5% by number) and L4 glass ceramic
(20% by weight, 2% by number) are materials, respectively. Based on the weight data, L1 group fishing
lines (723.65 kg/m?) at CByo station and L group car tire (755.83 kg/m?) at SCq station wetre mostly
found. Nevertheless, no solid waste samples were found in the samplings made at Cayeli (CBg),
Kizilirmak (SA4, SB4, SCy) and Yakakent (SA1) stations. This situation could be explained by the effects
of the distance to the settlement, current system, active fishing activities etc. In addition, when this study
is compared with the data obtained in 2019 with the same method, it was observed that the amount of
solid waste sampled per km? in 2021 decreased in weight and increased in number. However, the change
in both weight and number of solid waste was not statistically significant (p>0.05).

Keywords: Marine litter, plastic, pollution, bottom trawl, Black Sea.

Acknowledgments: This study was carried out within the scope of MEU, TUBITAK-MAM (2021). MEU, TUBITAK-MAM (2021) “Integrated
Marine Pollution Program 2020-2022: Black Sea Final Report”, TUBITAK-MAM Printing House, Kocaeli. In addition, we would like to express
our gratitude to Omer KALIPCI, Ozcan KAYGUSUZ, the ship's captain Ali OZBOLAT and the ship's personnel for their contributions to
the sea sutrvey studies.
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TURKIYE’NIN AKDENIZ KIYISINDA (GSA 24) KIRMIZI DEV KARIDESIN
(ARISTAEOMORPHA FOLIACEA, (RISSO, 1827)) SOMURU ORANLARININ
KARSILASTIRILMASI

Coskun Menderes AYDIN!, E. Miimtaz TIRASIN?, Aydin UNLUOGLU?2 Merve KARAKUS!
! Akdeniz Su Uriinleri Aragtirma, Uretme ve Egitim Enstitiisi Miidiirligii, Demre/AntalyaTURKIYE
2 Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii, Balcova/Izmir/TURKIYE

cm_aydin@hotmail.com

Bu calismada, Tirkiye’nin Akdeniz kiyisinda, Akdeniz Genel Balik¢ilik Komisyonu’nun 24. cografik alt
alan (GSA 24) olarak belirledigi bolgede avanan disi kirmuzi dev karideslerin (Aristacomorpha foliacea) 2017,
2021 ve 2022 yillarindaki sémiirii oranlart karsilastirilmistir. Orneklemeler, R/ 1 Akdeniz Arastirma 1
gemisi ile 2017 yilinda aylik araliklarla, 2021 ve 2022 yillarinda ise sadece ilkbahar mevsimlerinde dip troli
kullanilarak gerceklestirilmistir.

Kirmuzi dev karideslerin karapaks boy araliklart yillara gére sirasiyla 17,79 — 59,10 mm, 27,96 —
59,93 mm, 35,75 - 62,61 mm olarak bulunmustur. Von Bertalanffy Biiyiime parametreleri 2017°de aylik
araliklarla toplanan boy siklik verileri kullanilarak hesaplanmistir (Clo = 75 mm, K = 0,31 yil'!, #=-0,8
yil). Toplam 6lim oranlart (Z), dontstirilmils av egrisi ile dogal 6lim oranlart (M) ise Prodbiom ve
Pauly kestirim yontemleri kullamilarak bulunmustur. Z kestirimleri ¢alisilan ti¢ yil icin sirastyla 1,46 yil-!,
1,57 yil', 1,98 yil'! olarak ve her tg yil icin dogal Slim orani ise 0,464 yil! olarak bulunmustur. S6miri
oranlart yillara gbre 0,68 yil1, 0,70 yil! ve 0,76 yil! olarak hesaplanmistir. S6miirt oranlarinin, 6rnekleme
yillarina gore bir arts egiliminde oldugu gérilmektedir. Daha iyi stok degerlendirme ve iyilestirilmis

yonetim 6nerileri icin kirmizi dev karides balik¢iliginin izlenmesi gerekmektedir.

Anahtar Kelimeler: Kirmuzt Dev Karides, Aristacomorpha foliacea, Sémiirt Orant, GSA 24
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COMPARISON OF EXPLOITATION RATES OF GIANT RED SHRIMP
(ARISTAEOMORPHA FOLIACA, (RISSO, 1827)) ALONG THE
MEDITERRANEAN COAST OF TURKEY (GSA 24)

Coskun Menderes AYDIN!, E. Miimtaz TIRASIN?, Aydin UNLUOGLU?2, Merve KARAKUS!
! Mediterranean Fisheries Research, Production and Training Institute, Demre/AntalyaTURKIYE
2 Dokuz Eyliil University, Institute of Marine Sciences and Technology, Balgova/Izmir/TURKIYE
cm_aydin@hotmail.com

This study compares the exploitation rates of female red giant shrimp (Aristacomorpha foliacea) caught in
2017, 2021, and 2022 along the Mediterranean coast of Turkey, which also corresponds to the
geographical subarea 24 (GSA 24) established by the General Fisheries Commission for the
Mediterranean. Shrimp samples were collected at monthly intervals by bottom trawl throughout 2017.
After that, two surveys were made in 2021 and 2022. Both were carried out during springtime with the
R/ V Akdeniz Aragtirma 1.

The carapace length ranges of female red giant shrimp were 17.79 - 59.10 mm, 27.96 - 59.93 mm, 35.75
- 62.61 mm in 2017, 2021 and 2022, respectively. Von Bertalanffy Growth parameters were estimated
from the data collected in 2017 (CLx= 75 mm, £=0.31 year, £#=-0.8 year). Total mortality rates (Z) were
estimated from the Length Converted Catch Curve and natural mortality rates (M) were calculated using
the Prodbiom and Pauly’s methods. Total mortality rates (Z) were 1.46 year, 1.57 year!, and 1.98 year-
! for the three years studied and the estimated natural mortality rate (M) was 0.464 year! for all three
years. The exploitation rates were calculated as 0.68 year-!, 0.7 year, and 0.76 year! for 2017, 2021 and
2022, respectively. From this, it can be concluded that the exploitation rates showed an increasing trend.
However, further monitoring of the red giant shrimp fishery is necessary to ensure better stock

assessment and improved management recommendations.

Keywords: Giant Red Shrimp, Aristacomorpha foliacea, Exploitation Rate, GSA 24
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MARMARA DENIZi CLADOCERA POPULASYONUNUN UREME STRATEJiSI

Dalida BEDIKOGLU!, 1. Noyan YILMAZ!2, Nazli DEMIREL!
1Istanbul Universitesi, Deniz Bilimleri ve 1§letmecﬂigi Enstitiist, Istanbul

2Deakin Universitesi, Yasam ve Cevre Bilimleri Enstitiisti, Melbourne

dalidabedikoglu@gmail.com

Marmara Denizi'nde zooplankton bolluguna en yuksek katlim gosteren grup Cladocera'dir. Bu
calismada, 2004-2008 yillart arasinda Marmara Denizi'nde gorilen dért Cladocera tiriinin ireme
stratejileri ve poptlasyon 6zellikleri arasturdmistir. Bunlar; Penilia avirostris, Pleopis polyphemoides, Evadne
nordmanni ve Pseudoevadne tergestina. D6rt Cladocera tiriiniin tireme stratejisi, fekonditesi, ireme bagarilar,
embriyonik gelisimi ve ayrintili meristik 6l¢timlerine ait veri setleri elde edilmistir. Marmara Denizi'ndeki
en baskin Cladocera titleti Penilia avirostris ve Pleopis polyphemoides'tic. Cladocera titlerinin treme
stratejilerine goére popiilasyon yapilarinda, partenogenetik disi bireyler hizli tistel tireme saglamis ve %060-
100 oraninda baskin olmustur. P. avirostris tiriiniin, komsu Akdeniz’den daha yitksek bolluk degerlerine
sahip olmasinin yitksek fekondite ve dogum orani basarist ile iliskilendirilmistir. 2006-2008 yillari arasinda
Lirigpe fetraphyllanin neden oldugu asir1 denizanasi artisinin ardindan mdsilaj olayt meydana gelmistir.
Calisma kapsaminda, Cladocera’nin popiilasyon yapisini ve tireme stratejilerindeki dongtselligi bu
ekstrem olaylart kapsayan dénemlerde de temel ¢evresel parametrelerle birlikte karsilastirdik. Calisma
stiresi boyunca en dikkat ¢ekici sonuglar, poptilasyonlar azalirken embriyo tiretimindeki artiglarin devam

etmesi ve asirt olaylar sonrasi popiilasyonlarin geri doniislerinin gézlenmesiydi.

Anahtar Kelimeler: Ureme dongiisii, dogum orant, Penilia avirostris, misilaj, Liriope tetraphylla
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REPRODUCTIVE STRATEGIES OF CLADOCERA IN THE SEA OF MARMARA
Dalida BEDIKOGILU!, I. Noyan YILMAZ!2, Nazli DEMIREL!

Istanbul University, Institute of Marine Sciences and Management, Istanbul

2Deakin University, School of Life and Environmental Sciences, Melbourne
dalidabedikoglu@gmail.com

In the Sea of Marmara, Cladocera has the highest participation in zooplankton abundance. Here we
investigated reproductive strategies and population characteristics of four Cladocera species; Penilia
avirostris, Pleopis polyphemoides, Evadne nordmanni, and Pseudoevadne tergestina in the Sea of Marmara between
2004 to 2008. Recruitment success, reproduction strategy, fecundity, embryonic development, and
detailed meristic measurements of four Cladocera species were achieved. The most dominant Cladocera
species in the Sea of Marmara were Penilia avirostris and Pleopis polyphemoides. The population structures of
Cladocera species according to their reproductive strategies, parthenogenetic female individuals provided
rapid exponential reproduction, and were dominant at 60-100%. The higher abundance of P. avirostris
than the neighboring sea Mediterranean Sea in the Sea of Marmara, associated with high fecundity and
birth rate success. During our study period, there was an extreme jellyfish bloom caused by Lirigpe
tetraphylla and following mucilage event occurred between the years 2006 and 2008. Thus, we also
compared the change in phenology and reproductive strategy of cladocerans amongst periods
characterized by extreme events and against a suite of environmental parameters. The most remarkable
results during the study period was observation of increase in embryo production while populations were
in decrease and the recovery of population after extreme events.

Keywords: Reproductive cycle, birth rate, Penilia avirostris, mucilage event, Liriope tetraphylla
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DOGU AKDENIZ’DE BiR DENiZ KORUMA ALANININ EKOSISTEME ETKIiSi

Deniz ESKINAT!, Funda ERKAN?, Ali Cemal GUCU?
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Deniz Biyolojisi ve Balikgilik, Mersin

denizeskinat@gmail.com

Iklim degisimi ve balikcilik baskisinin yarattigi stres yiziinden ekosistemlerin yipranmakta oldugu
bilinmektedir. Bu soruna iliskin alinan 6nlemlerin basinda Deniz Koruma Alanlarinin olusturulmasi
gelmektedir.

Bu calismada, Mersin Bozyazt ve Aydincik ilgeleri arasinda Akdeniz Foku’nun korunmasi
amaciyla 1997°de endustriyel balik¢iliga kapatilan bir alandaki ekosistemin koruma karsisinda verdigi
tepkiler 3 farklt acidan incelenmistir. Yumusak zemin circalittoral bolgedeki demersal tiirler dip trolii
sorveyleriyle incelenirken, kayalik alandaki degisimler gorsel sayimla belirlenmistir. Bunun yaninda,
ckosistemdeki iyilesmenin sosyo-ckonomik etkisini gdzleyebilmek icin bélgede kiicik OSlgekli kiy
balik¢iligini temsilen secilen bir balik¢inin giinliik avi takip edilmistir. Dip troli 6rneklemelerinden elde
edilen sonuglar, ODTU Deniz Bilimleri Enstitiisi’niin bolgede heniiz endiistriyel balik¢iligin baslamadigs
1983-1984 yillarindaki arastirma sonuglari da dikkate alinarak degerlendirilmigtir.

Calisma, koruma Onlemleri sonucunda, birim av ¢abast basina elde edilen toplam udriinde
istatistiksel olarak 6nemli artislar oldugunu gostermistir. Avcilik acisindan énemli olan tiirler dikkate
alindiginda Grinin arttigy, balik boylarinda hizlt bir artis oldugu ve aveiligin baslica hedefi olan biiyik
boylu bireylerin avcilik baskisindan kurtulup, stok icinde énemli bir orana ulastigt gérilmiistir. Ticari
avcilikla ugrasan kiiciik kiyt balik¢ilarinin avladigt av miktarinda ise, 2001°de %29’luk bir artis gérilirken,
2003’de bu artis %74’e ulasmustir. Diger yandan, koruma alant iginde ve disinda belirlenen 24 noktada
gerceklestirilen aylitk gorsel sayimlar koruma alani igindeki balik tiir ¢esitliliginin, disina gbre daha yiiksek
oldugu gostermistir.

Bu olumlu gelismelerin yaninda, koruma alaninin balik¢iliga kapatilmasinin ardindan yiriitilen
on iki yillik gbézlem siresince, balik¢ihik baskisinin az oldugu koruma alanmina yida ortalama 1.2
Lessepsiyen balik tiirii girdigi goériilmustir. Bu deger, koruma alaninin 50 deniz mili dogusunda,
endustriyel balikeiligin yogun yapildigt Erdemli bolgesi ile karsilastirildiginda distiktiir. Ancak, toplam
biyokiitle icinde Lessepsiyenlerin yiizdeleri karsilastirildiginda koruma alani icindeki artisin, disina oranla
cok yvitksek oldugu gbrilmistiir. Bu artis hizinin korunmast durumunda, 2050°de koruma alanindaki
Lessepsiyenlerin, toplam balik biyokiitlesinin tamamini ele gecirmis olacagi anlasilmaktadir.

Bu durumda, bask: altindaki ekosistemlerin restorasyonu i¢in etkin bir arac olarak 6nerilen deniz koruma
alant uygulamalarinin 6zellikle Kuzeydogu Akdeniz gibi yabanci tiir istilasina agtk alanlarda dikkatli
planlanmasi gerektigi, aksi durumda korumanin lessepsiyen tiitlerin lehine olabilecegi anlasiimaktadir.

Anahtar Kelimeler: Lessepsiyen gocii, Deniz koruma alani, Endustriyel balik¢ilik, Demersal sorvey
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THE EFFECTS OF AN MARINE PROTECTED AREAS ON THE ECOSYSTEM
IN THE NORTHEASTERN MEDITERRANEAN

Deniz ESKINAT!, Funda ERKANZ, Ali Cemal GUCU3
Middle East Technical University Institute of Marine Sciences, Marine Biology and Fisheries, Mersin

denizeskinat@gmail.com

The MPAs are seen as a primary tool for restoring the deteriorated marine ecosystems for various
reasons, including climate change and fishing pressure.

This study examined the ecosystem's reaction against protection in an area closed to industrial
fishing since 1997 to protect the monk seal from 3 perspectives. While the soft-bottom was investigated
through bottom trawl surveys, the rocky areas' changes were studied using the visual census technique.
In addition, the daily catch of a local fisherman representing the small-scale coastal fishers of the region
was analyzed to evaluate the socio-economic dimension of the protection. The bottom trawl surveys
were compared with the historical surveys conducted by the METU_IMS in the early 1980s before
industrial fishing started.

The results showed a statistically significant increase in catch per unit effort during the period
following the enforcement of the protection measures. The increase in the biomass and commercially
important fishes' mean size indicated that in the absence of fishery, the older and larger fish targeted by
the commercial fleet was able to increase their occurrence in the stocks. After industrial fishery exclusion,
the small-scale fisherman's catch increased by 29% in the first four years. In the sixth year of protection,
the rate increased to 74%. The monthly visual fish census data collected at 24 different zones selected
inside and outside the protected area showed that fish species within the MPA were more diverse than
those outside the MPA.

Besides these positive signs, the 12-year long observation indicated that, on average, 1.2
Lessepsian fish species entered the fish fauna of the MPA each year. This value comes as low compared
to the neighboring area located 50 nautical miles east of the MPA, where industrial fishing was still widely
practiced. However, when the Lessepsian species' petcentage in the total biomass in both ateas was
compared, the increase inside the MPA was far more concerning than the increase outside. Projections
show that if this rate of increase continues in the future, Lessepsian species will have taken over the
entire fish fauna of the MPA by 2050.

Consequently, the implementation of MPAs, which is an effective tool for restoring the
ecosystems under pressure, shall be planned carefully in areas that are open to the threat of invasion by
exotic species, such as the Mediterranean, unless it is planned to give advantages to newcomers.

Keywords: Lessepsian migration, Marine protected areas, Industrial fishery, Demersal survey
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KARADENIZ’DE FITOPLANKTONIK GRUPLARIN FLOWCYTOMETRIK
YONTEMLER ILE BELIRLENMESI

Ali Muzaffer FEYZIOGLU!, ilknur YILDIZ?2
1Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Deniz Bilimleri ve Teknolojisi Mithendisli,
61530 Camburnu, Trabzon
2Karadeniz Teknik Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisi,
61080 Ortahisar, Trabzon
muzaffer@ktu.edu.tr

Flowcytometre partikiil ve hiicrelerin boyut, pigment icerigi ve hiicre i¢i granilitlerini lazer kullanarak
ayirt eden bir cihazdir. Bu sayede hiicreler pigment iceriklerine ve boyutlarina gére Piko, nano ve
mikroplanktonik gruplar ayirt edilebilmektedir. Karadeniz’de Flowcytometre ¢alismalarina  ait
gozlemlerin sunuldugu bu calisma 2018 ve 2019 yillarinda Trabzon-Strmene koyun’da gerceklestirilen
saha calismalarinda toplana 6rneklerde gergeklestirilmistir. Orneklerin toplanmasinda SBE 32 Carousel
coklu Ornekleme rozeti kullanilmustir. Yizey ile 60 m arasinda 5 m araliklarla alinan OSrnekler
glutaraldehitle tespit edilmis ve soguk zincirde KTU, Deniz Bilimleri Fakiiltesi laboratuvarlarina
getirilmistir. Ornekler BD Accuri C6 Flowcytometer kullanilarak analizleri yapilmistir. Sonuglar
hiicre/ml olarak verilmistir. En yiksek hiicre sayist pikoprokaryot hucreler icin Kasim 2018 de 20 m
derinlikte 96000 hiicre/ml, Subat 2019 da 10 m derinlikte 5200 hiicre/ml olarak belitlenmistir.
Pikoplanktonik gruplari prokartonik yapiya sahip Synechococcus tiirlerinin olusturdugu ve sonbahar
déneminde bu tiirlerin 6zellikle 25 metrede 3 farkli graniilite ve pigment yapisina sahip hiicrelerden
olustugu gozlenmistir. Kis déneminde ise farkli bir graniilite ve pigment yapisina sahip olmadig
belitlenmistir

Anahtar Kelimeler: Flowcytometre, Karadeniz, fitoplankton
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DETERMINATION OF PHYTOPLANKTONIC GROUPS IN THE BLACK SEA
BY FLOWCYTOMETRIC METHODS

Ali Muzaffer FEYZIOGLU!, Tlknur YILDIZ2,
1Karadeniz Technical University, Faculty of Marine Sciences, Marine Sciences and Technology

Engineer, 61530 Camburnu, Trabzon
?Karadeniz Technical University Marine Sciences and Technology Institute, 61080 Ortahisar, Trabzon
muzaffer@ktu.edu.tr

Flowcytometer is a device that distinguishes the size, pigment content and intracellular granulates of
particles and cells using laser. In this way, Pico, nano and microplanktonic groups can be distinguished
according to the pigment content and size of the cells. This study, which presents the observations of
the Flowcytometer studies of phytoplankton in the Black Sea, was carried out in the samples collected
in the field studies carried out in Trabzon-Siirmene Bay in 2018 and 2019. The SBE 32 Carousel multi-
sampling rosette was used to collect the samples. Samples taken at 5 m intervals between the surface and
60 m were fixed with glutaraldehyde and brought to KTU, Faculty of Marine Sciences laboratories in
the cold chain. Samples were analyzed using the BD Accuri C6 Flowcytometer. Results are given in
cells/ml. The highest cell number was determined as 96000 cells/ml at 20 m depth in November 2018
cells and 5200 cells/ml at 10 m depth in February 2019 for picoprokaryotic plankton. It has been
observed that picoplanktonic groups are dominated by Synechococcus species which is procaryot and
these species are composed of cells with 3 different granules and pigment structures, especially at 25
meters in the autumn period. It has been determined that This group does not have a different granulite

and pigment structure in the winter period.

Keywords: Flowcytometer, Black Sea, phytoplankton
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KARADENIZ’DE DISSODINIUM PSEUDOCALANI (DINOFLAGELLATA)
TARAFINDAN ENFEKTE OLMUS PSEUDOCALANUS ELONGATUS
YUMURTALARINDAKI SEKONDER KiSTLER UZERINE GOZLEMLER

Ali Muzaffer FEYZIOGILU1, Ilknur YILDIZ2
Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Deniz Bilimleri ve Teknolojisi Mithendisligi,
61530 Camburnu, Trabzon
2Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii,
61080 Ortahisar, Trabzon
muzaffer@ktu.edu.tr

Dissodinium pseudocalani (= Sporodinium pseudocalani) kopepod yumurtalarinda endoparazit olarak
bulunan tirlerden biridir. Bu tiir Dinophyceae sinifinin bir tiyesidir. Dissodinium pseudocalani 6rnekleri
TAGEM-14/AR-GE 12 nolu projenin saha ¢alismalarinda Mayis 2015 tarihinde RC2 istasyonundan 100
um g6z agikligina sahip Hydro-Bios marka WP2 plankton kepgesiyle 130 m- yiizey arasinda dikey yonde
yapilan cekimlerle toplanmistir. Olciimler ve sayimlar enfekte olmus ve Sekonder kist igeren
Pseudocalanus elangatus yumurtalarinda gerceklestirilmistir. Mikroskop incelemeleri sirasinda Nikon E
600 Floresan ve faz kontras donanimli 1s1k mikroskobu kullanilmustir. Olgiimler Mikrosistem Kameram-
2 goruntileme sistemi kullanilarak yapilmustir.

Calisma sonuglarina gore Dissodinium pseudocalani Ilkbahar sonu ve yaz basindaki
orneklemelerde gorillmektedir. Enfekte olmus Pseudocalanus elangatus yumurtalarin ¢aplart 176£2.3 um
olarak 6l¢iilmistir. Dissodinium pseudocalani Gzerinde yapilan 6lgiim ve sayimlara gbre Dissodinium
pseudocalani tiirtiniin Sekonder kistlerinin ¢aplart 44.481+2.12 um olarak 6lciilmustiir. Pseudocalanus
elangatus yumurtalarinin igerisindeki Sekonder kistlerin sayist 8-16 arasinda degistir gézlenmistir.
Sekonder kist icerisindeki dinospor sayiart ise 16 olarak belitlenmistir. Yumurta igerisindeki
Dinosporlarin ¢aplart 12.92+2.3 um olarak Sl¢tilmiistir.

Dissodinium pseudocalani’nin literatiirde Pseudocalanus elongatus yumurtalarinda parazit
olarak bulundugu rapor edilmesine karsihik galismamiz sirasinda Pseudocalanus elongatus yaninda
Calanus euxinus yumurtalarinin da enfekte oldugu tespit edilmistir. Fakat sunulan bu arastirmada sadece
Pseudocalanus elongatus yumurtalart gz 6niinde tutulmustur. Karadeniz’de Hamsi, Istavrit gibi besin
zooplaktonu tzerinden beslenen kiigiik pelajik baliklarin yaygin oldugu ve bu baliklarin 6zellikle
copepodlart tercih ettigi bilinmektedir. Bu copepodlarin yumurtalarinin Dissodinium pseudocalani
tarafindan enfekte olmalart durumunun copepod poptilasyonuna zarar verebilecegi goriilmektedir. Bu
durum kicik pelajik baliklarin beslenmesini de etkileyecegi icin Dissodinium pseudocalani un

poptlasyon dinamiginin ¢alisilmast balikcilik acisindan da 6nemli olacagt dustintlmektedir.
Anahtar Kelimeler: Dissodinium pseudocalani, Endoparazit, Karadeniz, Parazit Dinoflagellata,
Copepoda

Bu galismanin verileri GIDA TARIM VE HAYVANCILIK BAKANLIGI, Tarimsal Arastirmalar ve Politikalar Genel Mudirligi
TAGEM/14/AR-GE/12 nolu Proje ¢alismalart kapsaminda gergeklestirilen saha caligmalari sirasinda temin edilmistir.
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OBSERVATIONS ON SECONDARY CYSTS IN PSEUDOCALANUS
ELONGATUS EGGS INFECTED BY DISSODINIUM PSEUDOCALANI
(DINOFLAGELLATA) IN THE BLACK SEA

Ali Muzaffer FEYZIOGILU1, Ilknur YILDIZ2
1Karadeniz Technical University, Faculty of Marine Sciences, Marine Sciences and Technology
Engineering Department, 61530 Camburnu, Trabzon
2Karadeniz Technical University, Institute of Marine Sciences and Technology,
61080 Ortahisar, Trabzon
muzaffer@ktu.edu.tr

Dissodinium pseudocalani (= Sporodinium pseudocalani) is one of the species found as an endoparasite
in copepod eggs. This species is a member of the Dinophyceae class. Dissodinium pseudocalani samples
were collected from the RC2 station in the field studies of the TAGEM-14/AR-GE 12 project in May
2015 with a Hydro-Bios brand WP2 plankton scoop with 100 um aperture, with vertical shots between
130 m- surface. Measurements and counts were performed on Pseudocalanus elangatus eggs that were
infected and containing secondary cysts. Nikon E 600 fluorescent and phase contrast equipped light
microscope was used during microscope examinations. Measurements were made using the Mikrosistem
Cameram-2 imaging system.

According to the results of the study, Dissodinium pseudocalani is seen in the samples in late
spring and early summer. Diameters of infected Pseudocalanus elangatus eggs were measured as 176£2.3
um. According to the measurements and counts made on Dissodinium pseudocalani, the diameters of
the secondary cysts of the Dissodinium pseudocalani species were measured as 44.48+2.12 um. The
number of secondary cysts in Pseudocalanus elangatus eggs was determined between 8-16 and the
number of dinospores in the secondary cyst was determined as 16. Diameters of dinospores in the egg
were measured as 12.92+2.3 um.

Although Dissodinium pseudocalani has been reported to be found as a parasite in
Pseudocalanus elongatus eggs in the literature, it was determined that Calanus euxinus eggs were infected
in addition to Pseudocalanus elongatus during our study. However, only Pseudocalanus elongatus eggs
were considered in this present study. It is known that small pelagic fish feeding on food zooplankton
such as anchovy and horse mackerel are common in the Black Sea region and these fish especially prefer
copepods. It appears that infection of the eggs of these copepods by Dissodinium pseudocalani may
harm the copepod population. Since this situation will also atfect the feeding of small pelagic fish, it is
thought that studying the population dynamics of Dissodinium pseudocalani will also be important in

terms of fisheries.

Keywords: Dissodinium pseudocalani, Endoparasite, Black Sea, Parasite Dinoflagellata, Copepoda
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ANTARKTIK TURIZMI VE CEVRE KORUNUMU

Dogac Baybars ISILER!, Sevval YALCINKAYA?Z, Sinan YIRMIBESOGLU!, Ozgiin OKTAR!3,
Atilla YILMAZ!, Hasan Hakan YAVASOGLU"14 Burcu OZSOY'5
I'TUBITAK MAM Kutup Arastirmalart Enstitiisti, Kocaeli
?[stanbul Teknik Universitesi, Kutup Arastirmalart Ogrenci Kuliibii (PolSTeam), Istanbul
3 Istanbul Teknik Universitesi, Istanbul
4Istanbul Teknik Universitesi, Insaat Fakiiltesi, Geomatik Mihendisligi Bolimd, Istanbul
s[stanbul Teknik Universitesi, Denizcilik Fakiiltesi, Deniz Ulastirma ve Isletme Mithendisligi Boliimdi,
Istanbul

dogac.isiler@tubitak.gov.tr

Antarktika, kesfedildigi giinden bu yana arastirmactlarin ilgisini ¢ekmektedir. Bu ilgi sayesinde kitanin
kesif streci tarihsel siirec boyunca artan sefetler ile ilerlemistir. Tlerleme de pesinde, yalnizca
arastirmacilarin degil, ayni zamanda Beyaz Kita’yit gérmek isteyen turistlerin de ilgisini beraberinde
getirmistir. 1930’lu yillardan beri stiren bu ilgi, 1969 yilinda diizenlenen ilk turizm amach gemi seyahati
ile birlikte hizlanarak artma strecine girmistir. Siire¢ icerisinde Antarktika ézelinde turizm faaliyetleri
gosteren sirketler kurulmustur. Kurulan firmalarin turistik seferlerinin artmasini miiteakip, 1991 yilinda
hali hazirda aktif olan 7 sirket bir araya gelerek Uluslararast Antarktika tur Operatérleri Birligi'ni (The
International Association of Antarctica Tour Operators — IAATO) olusturmuslardir. IAATO kuruldugu
glinden bu yana “Beyaz Kita'ya giivenli ve sorumlu 6zel sektdr seyahatini tesvik etmeye adanmig” sekilde
calismalarini yuritmektedir.

20001 yillarin baslangicindan bu yana Beyaz Kita’ya turistik faaliyetler amacr ile gitmekte olan
kisilerin ugrak noktalari, gerceklestirdikleri etkinlikler ve ulagim yéntemleri gibi daha bir¢ok veri IAATO
tarafindan senelik olarak nizami bir sekilde yayimlanmaktadir. S6z konusu veriler de Beyaz Kita’ya artan
turist ilgisini ortaya koymaktadir. Artan ilginin sonucu olarak ise dzellikle ¢cevre korunumu ile alakal
olarak yeni dizenlemelere ihtiya¢ duyulmus ve hem Antarktika Andlasmalar Sistemi (Antarctic Treaty
System — ATS) tarafindan alinan kararlar hem de IAATO tarafindan yayimlanan rehberler ile ¢evre
korunumu hakkinda calismalar gerceklestirilmektedir.

Yine 1991 yilinda Madrid’de imzalanan Antarktik Anlasmasini Cevre Korunmasina Dair
Protokol (Protocol On Environmental Protection to the Antarctic Treaty), diger bir ismi ile Madrid
Protokold, ile birlikte Cevre Koruma Komitesi (The Committee for Environmental Protection — CEP)
kurulmustur. CEP, Antarktika Andlasmast Danismanlart Toplantis’na (Antarctic Treaty Consultative
Meeting — ATCM)’ye ¢evre konularinda tavsiye kararlari hazirlayip sunmaktadir. Cevre hakkinda
yuritilen ¢alismalara IAATO da Antarktika Canlilari, g6zlemleme, Antarktika ziyaretgileri gibi konularda
hali hazirda yayimlanmis olan 11 adet Ziyaretci Rehbetleri ile cevre korunumu hakkinda 6nemli destek
vermektedir. Bu calisma icerisinde artis gOsteren turist sayilart ve faaliyetleri ile Antarktika’nin cevre
korunumu hakkinda gergeklestirilen diizenlemeler incelenecektir.
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ANTARCTIC TOURISM AND ENVIRONMENTAL PROTECTION

Dogac Baybars ISILER!, Sevval YALCINKAYA?2, Sinan YIRMIBESOGLU!, Ozgiin OKTAR!3,
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1 TUBITAK MAM Polar Research Institute, Kocaeli
2 Istanbul Technical University, Turkish Students’ Polar Research Team (PolSTeam), Istanbul
3 Istanbul Technical University, Istanbul

4 Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatics Engineering,
Istanbul
5 Istanbul Technical University, Maritime Faculty, Department of Maritime Transportation and
Management Engineering, Istanbul

dogac.isiler@tubitak.gov.tr

Antarctica has attracted the attention of researchers since the day it was discovered. Thanks to this
interest, the discovery process of the continent has progressed with increasing expeditions throughout
the historical process. Progress has also brought in its pursuit not only the interest of researchers but
also of tourists who want to see the White Continent. This interest, which has been going on since the
1930s, has entered the process of accelerating with the first touristic cruise in 1969. In the process,
companies operating in Antarctica to conduct tourism activities were established. Following the increase
in the touristic voyages of the established companies, 7 companies that are currently active came together
in 1991 and founded the International Association of Antarctica Tour Operators (IAATO). Since its
inception, IAATO has been “dedicated to promoting safe and responsible private-sector travel to the
White Continent”.

Since the beginning of the 2000s, many more data such as the frequent destinations of people
going to the White Continent for touristic activities, the activities they perform, and their transportation
methods have been published annually by the IAATO. The mentioned data also reveals the increasing
tourist interest in the White Continent. As a result of the increasing interest, new regulations were
needed, especially regarding environmental protection, and studies on environmental protection are
carried out both with the decisions taken by the Antarctic Treaty System (ATS) and with the guidelines
published by the IAATO.

The Committee for Environmental Protection (CEP) was established with the Protocol on
Environmental Protection to the Antarctic Treaty, also known as the Madrid Protocol, which was signed
in Madrid in 1991. CEP prepares and presents recommendations on environmental issues to the
Antarctic Treaty Consultative Meeting (ATCM). Also, IAATO provides significant support to the studies
carried out on the environment with 11 Visitor Guides that have already been published on subjects
such as Antarctic Creatures, observing, and Antarctic visitors. In this study, the increasing number of
tourists with their activities and the regulations on environmental protection of Antarctica will be
examined.
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IKLIM DEGISIKLIGI VE BALIKCILIK SOMURUSU ALTINDA KARADENIZ
BALIK STOKLARININ GELECEKTEKI DEGISIKLIKLERININ
MODELLENMESI

Hacer Buse UYSALER, Ekin AKOGLU
10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Deniz Biyoloji ve Balikgilik
Bolimi, Mersin

buseuysaler@ims.metu.edu.tr

Dogal ve antropojenik baskilardan etkilenen deniz balik topluluklarinin dinamiklerini incelemek adina
cesitli ekosistem modelleri ve metotlart gelistirilmektedir. Bu modeller ve metotlar besin agt
dinamiklerinin daha iyi anlagilmasint saglamalarina ragmen, iclerinden higbiri iklim degisikligi ve asirt
avlanma altinda, balik stoklarinin uyumsal ve evrimsel dinamiklerini gbz 6ntinde bulundurmamistir. Bu
calismada, balik popiilasyonlarinin antropojenik stres faktérlerine adapte olma kapasitesini degerlendiren
genigletilmis bir evrimsel modil ile bireye dayali OSMOSE (Object-oriented Simulator of Marine
Ecosystems Exploitation) modeli kullanilmistir. Ayrica bu galisma, 21. yiizyiin sonuna kadar iklim
degisikligi ve balikcilik sémiiriisii altinda Karadeniz balik stoklarinin gelecekteki olast degisikliklerini
arastirmistir. Ticari agidan 6nemli sekiz balik tiird olan hamsi, ¢aca, istavrit, mezgit, barbun, kalkan, liffer
ve palamudun dinamikleri iki senaryo altinda incelenmistir. Birincisi, 2000-2019 yillart icin bir gincel
durum senaryosu iken, ikincisi IPCC RCP 6.0 iklim senaryosunu temsil eden 2080-2099 yllarini kapsayan
bir gelecek senaryosudur. Sonuglar, 2100 yilina kadar hamsi disindaki tim balik tirlerinin
poptlasyonlarinda belirgin derecede bir azalma olacagini ve hamsi, istavrit, caca ve barbun disindaki tim
balik tirlerinin hesaplanan ortalama boylarinda bir miktar azalma olacagini gostermistir. Calismamiz,
iklim degisikligi ve balikcilik sémiiriisti altinda Karadeniz balik stoklarinin gelecekteki degisikliklerinin
daha iyi anlasilmasina katkida bulunmaktadir; dolayisiyla, 6ngorilen degisikliklerin olumsuz ekolojik ve
ckonomik etkilerine karst etki azaltma planlarinin gelistirilmesine yardimect olabilir.

Anahtar Kelimeler: Ekosistem Modellemesi, Balikeilik, Evrim, Adaptasyon
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MODELLING THE FUTURE CHANGES IN THE FISH STOCKS OF THE
BLACK SEA UNDER CLIMATE CHANGE AND FISHERIES EXPLOITATION

Hacer Buse UYSALER, Ekin AKOGLU
Middle East Technical University, Institute of Marine Sciences, Department of Marine Biology
and Fisheries, Mersin
buseuysaler@ims.metu.edu.tr

Various ecosystem models have been developed to investigate the dynamics of marine fish communities
affected by natural and anthropogenic pressures. They have provided a better understanding of the food
web dynamics. However, none of these models has considered fish stock’s adaptive and evolutionary
dynamics under climate change and overfishing. This study used the individual-based model OSMOSE
(Object-oriented Simulator of Marine Ecosystems Exploitation) with an extended evolutionary module
considering the adaptive capacity of fish populations to anthropogenic stressors and investigated the
possible future changes in the Black Sea fish stocks under climate change and fisheries exploitation until
the end of the 21st century. The dynamics of eight commercially important fish species, anchovy, sprat,
horse mackerel, whiting, red mullet, turbot, bluefish, and bonito, were examined under two scenatios, a
hindcast scenario for the years 2000-2019 and a future scenario for the years 2080-2099 representing the
IPCC RCP 6.0 climate scenario. Results showed that there will be a significant decrease in the
populations of all fish species except anchovy, and the mean sizes of all fish species except anchovy,
horse mackerel, sprat and red mullet will decrease by 2100. Our study contributed to a better
understanding of future changes in the Black Sea fish stocks under climate change and fisheries
exploitation; hence, it can help to develop mitigation plans against the negative ecological and economic
impacts of the predicted changes.

Keywords: Ecosystem modelling, Fisheries, Evolution, Adaptation
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HALIC’TE MIiKROBIYAL SU KALITESININ MODELLENMESI

Selin CELIK!, Sibel ZEKI!, Ekin AKOGLU?
1Istanbul Universitesi, Deniz Bilimleri ve 1§letmeciligi Enstitlist, Denizel Cevre Ana Bilim
Daly, Istanbul
20rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli
selincelik19@ogt.iu.edu.tr

Deniz ekosistemlerinde mikrobiyal su kalitesinin izlenmesi halk sagligi ve ekosistem sagligi icin son
derece 6nemlidir. Fekal indikator bakteriler, hem Tturkiye’de hem de diinyada rutin su kalitesi izleme
calismalarinda yaygin olarak kullanilmaktadirlar. Bu calismalarda, cesitli ¢evresel kosullar altinda su
kalitesinin tahmin edilebilmesi i¢in matematiksel model kullandmigtir. Bu tahmine dayal: modelin
kullanilmasi hem zaman ve kaynak tasarrufu saglamakta, hem de dogru ekosistem yOnetim stratejileri
olusturabilmek icin imkan tanimaktadir. Halic, Istanbul’da hem rekreasyonel, hem de ekonomik cekim
merkezi olan bir hali¢ ckosistemidir, bu yiizden su kalitesinin izlenmesi ve iyilestirilmesi 6nem
tastmaktadir. Bu amacla, 2011-2012 yillart arasinda Hali¢’ten elde edilen aylik mikrobiyolojik, fiziksel ve
kimyasal veriler kullaniarak, islak/yagisli ve kuru/yagissiz mevsim kosullarinda fekal koliform
konsantrasyonlar1 alansal ve zamansal olarak ilk defa modellenmistir. Farkli nehir girdisi ve yagts
senaryolar1 altinda Hali¢’in su kalitesindeki degisimler arastirlmistir. Model sonuglari, yagis artisiyla
birlikte ylizey akisindaki artiglara paralel olarak yiizey sularindaki mikrobiyal yikin arttigim
gostermektedir. Islak/yagish, kuru/yagissiz model kosullarinda Alibey ve Kagithane derelerinden gelen
fekal koliform yukiniin yartya indirilmesi durumunda ise, tim model alanindaki fekal koliform
konsantrasyonlarda azalma go6zlenmistir. Bu sonuclar, Hali¢'in - mikrobiyolojik su  kalitesinin

iyilestirilmesinde derelerden gelen yiiklerin azaltilmasinin énemli bir rol oynadigint géstermektedir.

Anahtar Kelimeler: Mikrobiyal su kalitesi, modelleme, Hali¢
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MODELING MICROBIAL WATER QUALITY IN THE GOLDEN HORN
ESTUARY

Selin CELIK! Sibel ZEKI1 Ekin AKOGLU2
Istanbul University, Institute of Marine Sciences and Management, Department of Marine
Environment, Istanbul
2Middle East Technical University, Institute of Marine Sciences, Erdemli
selincelik19@ogt.iu.edu.tr

Monitoring microbial water quality in marine ecosystems is crucial for public health and ecosystem
health. Fecal indicator bacteria are commonly used for routine water quality monitoring in Turkey and
wortldwide. In this study, mathematical model was used to predict changes in water quality under diverse
environmental conditions. Using this predictive model, not only saves time and money but also provides
an opportunity to create better ecosystem management strategies. The Golden Horn is an urban
estuarine ecosystem with both recreational and economic attraction in Istanbul, so monitoring and
improving its water quality is important. For this aim, fecal coliform concentrations were spatially and
temporally modeled for the first time in wet/rainy and dry/non-rainy season conditions, using monthly
microbiological, physical and chemical data, which were obtained from the Golden Horn Estuary
between 2011 and 2012. Changes in the water quality were investigated under different river loads and
precipitation scenarios. The model results showed that with increased precipitation, the microbial load
in the surface waters increased as the surface runoff increased. When the bacterial load from Alibey and
Kagithane streams was teduced by half in wet/rainy and dry/non-rainy scenatios, a decrease in fecal
coliform concentrations in the entire basin was observed. Our results indicated that reducing the bacterial
loads from the streams plays a major role in improving the microbiological water quality of the Golden
Horn Estuary.

Keywords: microbial water quality, modeling, Golden Horn Estuary
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KARADENIZ’DE BULUNAN LABRIDAE TURLERI

Dilek USTAOGILU!, Mehmet AYDIN?2
Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Balik¢ilik Teknolojisi Mithendisligi, Trabzon
20rdu Universitesi, Deniz Bilimleri Fakiiltesi, Balikcilik Teknolojisi Mithendisligi, Ordu
maydin69@hotmail.com

Denizel biyogesitliligin tanimlanmasi ve ekolojik nislerinin belirlenmesi, stirdiiriilebilir balik¢ilik yonetiminin
temelini olusturmaktadir. Labridae ailesi farkli morfolojik 6zelliklere sahip biiyiik bir ailedir. Ailenin bazi
tyeleri, parazit temizleyici olarak bilinmektedir. Bu tiitlerin belirlenmesi, ekosistemdeki dengenin korunmast
ve ekosistem sagligt icin 6nemlidir. Karadeniz’de tiir gesitliligi Ege-Akdeniz’e gére olmasma ragmen
Ozellikle ticari olarak degerlendirilmeyen tirlerin ekosistem icindeki rollerinin belirlenmesinde eksiklikler
bulunmaktadir. Labridae ailesinin Karadeniz’deki durumu tam olarak bilinmemektedir. Karadeniz’de sekiz
labridae turt bulunmaktadir. En sok gorillen grup Symphodus cinsi bireyleridir (Symphodus roissali, Symphodus
cinereus, Symphodus ocellatus, Symphodus rostratus, Symphodus tinca). Ayrica Coris julis, Ctenolabrus rupestris, Labrus
viridis turleri Karadeniz’de rapor edilmistir. Bu tarlerin  bazilart morfolojik olarak birbirine ¢ok
benzemektedir. Bu nedenle tayininde bazt sorunlar oldugu gériilmektedir. Bu calisma ile labridae ailesinin
Karadeniz’de bulunan tiirleri tanimlanmus, diagnostik ézellikleri vurgulanmistir.

Anahtar Kelimeler: Labridae, Karadeniz, Diagnostik
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LABRIDAE SPECIES FOUND IN THE BLACK SEA

Dilek USTAOGILU!, Mehmet AYDIN?2
! Karadeniz Technical University, Faculty of Marine Sciences, Fisheries Technology Engineering,

Trabzon
2Ordu University, Faculty of Marine Sciences, Fisheries Technology Engineering, Ordu
maydin69@hotmail.com

The identification of marine biodiversity and determination of ecological niches forms the basis of
sustainable fishing management. The Labidae family is a large family with different morphological features.
Some members of the family are known as parasitic cleanser. Determining these species is important for
the protection of the balance in the ecosystem and the ecosystem health Although the variety of species in
the Black Sea is compared to the Aegean-Akdeniz, there are deficiencies in determining the roles of the
species that are not commercially evaluated in the ecosystem. The situation of the Labidae family in the
Black Sea is not known excatly. There are eight labridae species in the Black Sea. The most common group
are Symphodus individuals (Symphodus roissali, Symphodus cinerens, Symphodus ocellatus, Symphodus rostratus,
Symphodus tinca). In addition, Coris julis, Ctenolabrus rupestris, Labrus viridis species were reported in the Black
Sea. Some of these species are very resembled morphologically. Therefore, it is seen that there are some
problems in determination. In this study, the species of the Labidae family found in the Black Sea were
defined and their diagnostic characteristics were emphasized.

Keywords: Labidae, Black Sea, Diagnostic
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TURKIYE DENIZLERI’NDE INSAN KAYNAKLI DARBELI GURULTULERIN
INCELENMESI

Emine Betiil OZCIFTCI, Hissne ALTIOK, Tiillay COKACAR
Istanbul Universitesi, Deniz Bilimleri ve 1§letmecﬂigi Enstittst, Fiziksel Osinografi Bolumd, Istanbul
ozciftci.e4436@tsk.dzkk.tr

Insanoglu yillardir denizleri sessiz ortamlar olarak gérmiistiir. Halbuki sualtinda cok zengin sesli bir ortam
mevcuttur. Bu zenginligi bozan ve rahatsiz edecek seviyede glirtiltii yaratan pek ¢ok insan faaliyetleri vardir.
Bu ¢alismada insan kaynakli faaliyetlerin acik deniz alanlari ve kiyr alanlarinda meydana getirdigi gtirtiltiilerin
kabul gormiis standartlara gore incelenmesi amaclanmistir. Insan kaynaklik darbeli giiriiltiler i¢in Deniz
Stratejisi Cerceve Direktifi (MSFD) Tanimlayict 11 igin iki gosterge yayinlamustir. Calisma konusunu
kapsayan, Gosterge 11.1.1 “Disiik ve orta frekansl darbeli sesler” olarak adlandirilmaktadir. Disiik ve orta
frekansh darbeli seslerin zaman ve mekana gore daglimi darbeli ses kaynaklarinin belirli bir yiizeyin alanlari
tizerindeki giinlerin orani ve bir takvim yilt icindeki dagilim1 10 Hz ila 10 kHz frekans band1 seviyelerinde
Olgiilmustir. Calismamizda, Tirkiye Denizleri’nde insan kaynakli darbeli giiriiltiiye neden olan faaliyetler
2016-2020 doénemi icin gesitli kaynaklardan elde edinilen bilgiler dogrultusunda ortaya cikarilmis ve
siniflandirdmustir. Bu kapsamda, Seyir, Hidrografi ve Osinografi Dairesi Baskanhg: tarafindan (SHODB)
haftalik olarak yayinlanan Denizcilere Tlanlar Biilten’lerinden Tiirkiye Denizleri’nde agtk deniz alanlart ve
kiyt alanlari olmak tizere 2 kategoriye ayrilarak veriler olusturulmustur. Elde edilen bilgiler faaliyet adu,
faaliyet siiresi, ¢alisma alani, mevcut alanda giriltinin meydana getirdigi siddet (dB) ve frekans (hz/khz)
bilgilerini de iceren bir veri tabamt hazirlanmigtir. Deniz Stratejisi Cergeve Direktifi (DSCD) kriterleri
izlenerek yapilan siniflandirmalara gére veri tabanindaki bilgiler QGIS yazilimina entegre edilerek
faaliyetlerin giirtiltii haritalart elde edilmistir. Faaliyet tiirlerine gére deniz ortaminda darbeli giirtltiniin
yayithmt ve etkisi literatiir bilgisine gore belirlenerek darbeli giiriiltii etkinlik alam ve siireleri
haritalandirilmistir. Elde edilen sonuglar dogrultusunda faaliyet tiirlerinden acik deniz alanlarinda Askeri
egitim ve atis faaliyetleri ile birlikte sismik ve sondaj calismalarinin glin bazinda daha fazla yer alirken kiy
alanlarinda ise daha ¢ok darbeli kazik ¢cakma islemlerinin giiriiltii yayilim etki alanlari gézlemlenmistir.

Anahtar Sézciikler: Darbeli sualti giiriiltiisii, Sualti giiriiltii kirliligi, Sualti giiriiltii haritalar, Insan kaynakl
gurilti faaliyetleri.
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INVESTIGATION OF HUMAN-INDUCED PULSED NOISE IN THE TURKISH
SEAS

Emine Betiil OZCIFTCI, Hissne ALTIOK, Tiilay COKACAR
Istanbul University, Institute of Marine Sciences and Management, Department of Physical
Oceanography, Istanbul
ozciftci.e4436@tsk.dzkk.tr

For many years, mankind has considered the seas to be quiet environments. However, there is a very rich
sound environment underwater. There are many human activities that disrupt this wealth and create noise
at a level that will disturb it. In this study, it is aimed to examine the noise caused by human-induced
activities in offshore areas and coastal areas according to accepted standards. Human resources has
published two indicators for the Marine Strategy Framework Directive (MSFD) Identifier 11 for pulsed
noises. Covering the subject of study, the indicator 11.1.1 is called “Pulsed sounds of low and medium
frequency”. Distribution of low- and medium-frequency pulsed sounds by time and place The ratio of days
of pulsed sound sources over areas of a given surface and their distribution over a calendar year were
measured at frequency band levels from 10 Hz to 10 kHz. In our study, the activities that cause human-
caused pulsed noise in the Turkish Seas have been identified and classified in accordance with the
information obtained from various sources for the period 2016-2020. In this context, the data were divided
into 2 categories: open sea areas and coastal areas in the Turkish Seas from the Bulletin of Announcements
for Seafarers published weekly by the Department of Navigation, Hydrography and Oceanography
(SHODB) and created. Information obtained A database has been prepared including the activity name,
activity duration, work area, intensity (dB) and frequency (hz/khz) information caused by noise in the
current area. According to the classifications made by following the criteria of the Maritime Strategy
Framework Directive (DSCD), the information in the database was integrated into the QGIS software and
noise maps of the activities were obtained. The distribution and effect of pulsed noise in the marine
environment according to the types of activities were determined according to the literature information
and the pulsed noise activity area and duration were mapped. According to the results obtained, military
training and shooting activities as well as seismic and drilling activities took place more on a daily basis in
offshore areas than in coastal areas, while noise propagation domains of pulsed pile driving operations were

observed more in coastal areas.

Keywords: Pulsed underwater noise, Underwater noise pollution, Underwater noise maps, Human-caused

noise activities.
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FARMASOTIKLERIN SUCUL ORTAMDA TAKIBI iCIN KULLANILACAK PASIF
ORNEKLEYICILERE AIT BiYO BAZLI DOLGU MALZEMESININ
GELISTIRILMESI

Abdullah AKSU!, Bircan BALKIS!, Omer S. TASKIN!, Nuray BALKIS-CAGLAR!
1{stanbul Universitesi, Deniz Bilimleri ve Tsletmeciligi Enstitiisti, Kimyasal Osinografi Anabilim Dals,
Istanbul, Tirkiye
E-posta: aksua@jistanbul.edu.tr

Giinimiizde bircok sucul izleme sistemlerinde kitleticilerin tespitinde, belirli bir zaman dilimlerindeki, anlik
su numuneleri alinarak Slgtimler gerceklestirilmektedir. Kirleticilerin cok distik konsantrasyonda bulundugu
seviyelerde biiyiik miktarlarda su toplanmast gerekmektedir. Ayrica alinan bu 6rneklerdeki analit miktarlari,
cogu zaman ginimiiz teknolojisinde 6lgiim yapan cihazlarin algilama limiti degerlerinin altinda kalmaktadur.

Son yillarda bu zorluklardan dolay: alternatif yontemler arastirilmustir. Bunlardan pasif 6rnekleme
yontemlerinin, Oncelikli kirleticilerin sulu ortamdaki konsantrasyonlarinin 6lciilebilmesi icin uygun bir
sistem olabilecegi ortaya konmus ve bu nedenle izleme ¢alismalarinda pasif 6rnekleyiciler apolar organik
bilesikler (PAH, PCB ve PBDE gibi), polar organik bilesikler (farmasétikler ve belirli pestisit tiirleri), eser
metaller, yart metaller (metaloidler), radyontklitler ve organometalik bilesiklerin (TBT gibi) su ortamindan
Orneklenmesi amactyla oldukca yaygin bir bicimde kullanilmaya baslanmistir. Pasif 6rnekleyiciler, kabaca
alict faz ve istenildigi takdirde bu alict fazi ¢evreleyen membran bariyerlerden olusur. Alict faz, analitlerin
ornekleme ortamindan serbest akis ile gectigi ve tutuldugu ortam seklinde tanimlanmaktadir. Bir pasif
Ornekleyicide alici faz, -Coziicii (Solvent) -Kimyasal Reaktif -Poréz bir adsorban olabilmektedir. Sahada
kullanim kolayhg1 gibi avantajlarindan dolay1 por6z adsorban maddeler yaygin olarak kullanilmaktadir.

Farmasétik olarak etken maddelerin, sucul ortamlarda kirletici olarak tanimlanmalart 1970°li yillara
dayanir 1980°li yillarda ise yiizeysel su ortamlarinda ilag kalintilarini Slemek icin analizler yapilmaya
baslanmistir 1990’ yillarin sonu itibariyle itibaren gelisen teknolojilerle ilag kalintilarinin atik sularda
konsantrasyonlart pg/L ile ng/L mertebelerinde tespit edilebilmektedir. Gintimiizde denizel ortamda takibi
distik konsantrasyon nedeniyle takibi oldukea giictiir.

Farmasotikler yapilart itibariyle orta derecede hidrofob olmakla beraber kimyasal yapilarinda amin,
fenol, hidroksil, karboksilik asit gibi pH’ duyath bir ¢cok fonksiyonel grup bulunmaktadir. Bu nedenle pasif
ornekleyici i¢in tasarlanan adsorban malzemeninde bu etkilesime duyarlt olmasi gerekmektedir. Bu amagla
Dogal polisakkaritlerden kitinin bir tiirevi olan kitosan ve silikabiyo bazli nanokompozit malzeme sentezi
gelistirilmis olup, deniz suyunda nispeten bulunma olasthigt yiiksek olan karbamazepin, diklofenak ve
ibuprofen’in adsorbsiyon testleri gerceklestitilmistir. Farmasotiklerin izlenmesinde (vatligi/yoklugu),
doénemsel degisimlerini arastirmada; kullanilabilecegi ve kinetik denklemlerin ortaya konmast ile zamana
yayil ortalama (time-weighted average - TWA) konsantrasyonlarinin 6lgiilmesi  ¢alismalrinda

kullanilabilecegi sonucuna ulagilmustir.

Anahtar Kelime: Farmasotikler, Pasif Ornekleyici, Biyo bazli adsorban, Kitosan
Bu galisma Istanbul Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan desteklenmistir. Proje numarast: 35648 ve Proje
numarasi:34967
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DEVELOPMENT OF BIO-BASED FILLING MATERIAL FOR PASSIVE
SAMPLERS TO BE USED FOR THE TRACKING OF PHARMACEUTICALS IN
THE AQUATIC ENVIRONMENT

Abdullah AKSU!, Bircan BALKIS!, Omer S. TASKIN!, Nuray BALKIS-CAGLAR!
1Istanbul University, Institute of Marine Sciences and Management, Department of Chemical
Oceanography, Istanbul, Turkey
aksua@istanbul.edu.tr

Today, in many aquatic monitoring systems, measurements are carried out by taking instantaneous water
samples in a certain time period for the detection of pollutants. Large volumes of water must be collected
at levels where pollutants are in very low concentrations. In addition, the amount of analyte in these samples
is often below the detection limit values of today's technology measuring devices.

Due to these difficulties, alternative methods have been investigated in recent years. Of these, it
has been demonstrated that passive sampling methods can be a suitable system for measuring the
concentrations of priority pollutants in aqueous media, and therefore, passive samplers in monitoring
studies can be used for nonpolar organic compounds (such as PAH, PCB and PBDE), polar organic
compounds (pharmaceuticals and certain pesticides), trace metals. It has been widely used for the sampling
of semi-metals (metalloids), radionuclides and organometallic compounds (such as TBT) from the aquatic
environment. Passive samplers consist of roughly the acceptor phase and, if desired, membrane barriers
surrounding this receiver phase. The receiving phase is defined as the medium in which the analytes are
free flowing through the sampling medium and are retained. In a passive sampler, the acceptor phase can
be -Solvent -Chemical Reactive -Porous adsorbent. Due to their advantages such as ease of use in the field,
porous adsorbent materials are widely used.

The definition of pharmaceutically active substances as pollutants in aquatic environments dates
back to the 1970s. In the 1980s, analyzes were started to measure drug residues in surface water
environments. Although pharmaceuticals are moderately hydrophobic in nature, there are many pH-
sensitive functional groups such as amine, phenol, hydroxyl, carboxylic acid in their chemical structures.
Therefore, the adsorbent material designed for the passive sampler should be sensitive to this interaction.
For this purpose, the synthesis of chitosan, a derivative of chitin from natural polysaccharides, and silicabio-
based nanocomposite materials were developed, and the adsorption tests of carbamazepine, diclofenac and
ibuprofen, which are relatively likely to be found in sea water, were carried out. In monitoring
(presence/absence) of pharmaceuticals, in researching their periodic changes; It has been concluded that it
can be used in studies of measuring time-weighted average (TWA) concentrations by revealing kinetic
equations.

Keywords: Pharmaceuticals, Passive Sampler, Bio-based adsorbent, Chitosan

Bu ¢alisma Istanbul Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan desteklenmistir. Proje numarast: 35648 ve Proje
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HAMSILOS KOYU’NDA KOPEPOD TURLERININ GELiISIMSEL EVRELERININ
BOLLUGU

Funda USTUN
Sinop Universitesi, Su Uriinleri Fakiiltesi, Su Uriinleri Temel Bilimler Béliimi, Sinop

fundaustun@gmail.com

Birinci derece Dogal Sit Alant igerisinde yer alan Hamsilos Koyu'nda gerceklestirilen ¢alismanin amact,
kopepod tirlerinin gelisimsel evrelerinin bolluk degerlerinin aylik degisimlerini belirflemektir. Mevecut
calisma; Sinop Hamsilos Koyu’nda Temmuz 2015 — Haziran 2016 tarihleri arasinda dort istasyondan aylik
olarak yapilmistir. Ornekler, 0,5 m agtz ¢apli ve 112 pm g6z genisligine sahip plankton kepcgesi ile dipten
yuzeye dikey cekim yapilarak toplanmistir. Yiizey deniz suyunun sicaklik, tuzluluk ve ¢oziinmus oksijen
degerleri YSI 6600 MDS model multiparametre cthazt kullanilarak Sl¢tlmustir. Cevresel parametreler ve
kopepod titlerinin bolluk degerleri arasindaki iliski Spearman Korelasyon analizi ile belirlenmistir.
Calismada yedi kopepod tirt tanimlanmustr. Bunlar; Acartia clausi, Calanus enscinus, Centropages ponticus,
Oithona davisae, Oithona similis, Paracalanns parvus ve Psendocalanus elongatus. Ortalama kopepod bolluk
degetlerinin i¢ bolgede 215 (Subat 2016) — 8239 birey/m3 (Eylil 2015), dis bolgede 386 (Haziran 2016) —
5362 birey/m? (Aralitk 2015) arasinda degistigi belitlenmistir. Her iki bolgede de kopepod bolluguna en fazla
katkiy1 saglayan tiitlerin O. davisae, P. parvus ve A. clansi oldugu tespit edilmistir. O. davisae tirinin maksimum
bolluk degeri Eylil 2015 (4831 birey/m? i¢ bolge), A. caunsi tirinin Temmuz 2015 (1144 birey/m?> dis
bolge) ve P. parvus tirinin en yiksek bolluk degeri ise Kasim 2015’te (2134 birey/m? dis bolge)
saptanmistir. Kopepod titlerinin ¢ogunda kopepodit 1-3 evresi baskinken, erkek bireyler diistik miktarda
gbzlenmistir. Kopepod naupliinin maksimum ortalama bolluk degetleri i¢ bolgede Eylil 2015 (2953
birey/m?) ve dis bolgede Mart 2016 (1133 birey/m?) tarihinde belirlenmistir. Kopepod tiitlerinin (C. ponticus
haric) tim kopepodit evrelerinin varligi yil boyunca saptanmustir. Bu durum bélgede stirekli bir dremenin
oldugunu gosterir. Kopepod tiitlerinin bolluk degerleri (P. parvus ve nauplii haric) ve ¢evresel parametreler
arasinda dustik veya yiiksek anlamlt bir iliski bulunmustur. Kopepod tiirleri Hamsilos Koyu’nda yil boyunca
6nemli aylik degisimler g6stermistir.

Calisma, Sinop Universitesi Rektorliigi, Bilimsel Arastirma Projeleri Koordinatorliigi destekli SUF-
1901-14-04 say1lt proje ile gerceklestirilmistir. Saha ¢alismalarindaki yardimlarindan dolayr “Zipkin” teknesi
personellerine ve Mehmet Bahtiyar’a tesekkiir ederim.

Anahtar Kelimeler: Kopepodit, bolluk, cevresel parametere, Karadeniz
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ABUNDANCE OF DEVELOPMENTAL STAGES OF COPEPOD SPECIES IN
HAMSILOS BAY

Funda USTUN
Sinop University, Fisheries Faculty, Department of Hydrobiology, Sinop
fundaustun@gmail.com

The aim of the study, which was carried out in Hamsilos Bay within the first degree Protected Natural Area,
is to determine the monthly changes in the abundance values of the developmental stages of copepod
species. The present study was conducted monthly at four stations between July 2015 and June in 2016 in
Hamsilos Bay, Sinop. Samples were collected with plankton net (mouth diameter =0.5 m, mesh size= 112
um) from the bottom to the surface by vertical tows. Temperature, salinity and dissolved oxygen of the
surface sea water were measured using an YSI 6600 MDS model multiparameter. Analysis of Spearman
Correlation was applied to determinate the correlation between abundance of copepod species and
environmental parameters. In this study, seven copepod species were identified, namely Acartia clansi,
Calanus euxcinus, Centropages ponticus, Oithona davisae, Oithona similis, Paracalanus parvus and Psendocalanus elongatus.
The mean abundance values of copepod were 215 (February 2016) — 8239 (September 2015) ind./m?3 at the
inner region, 386 (June 2016) — 5362 ind./m> (December 2015) at the outer region. The species that made
the highest contribution to the abundance of copepod were O. davisae, P. parvus and A. clansi in the both
regions. Maximum abundance of O. davisae in September 2015 (4831 ind./m? at the inner region); the
corresponding value for A. dausi was in July 2015 (1144 ind./m? at the outer region), and for P. parvus was
in November 2015 (2134 ind./m? at the outer region). In most of the copepod species, the copepodite 1-3
was dominant, while male individuals were observed in low numbers. The mean maximum values of
copepod nauplii were found in September 2015 (2953 ind./m?3) at the inner region and in March 2016 (1133
ind./m3) at the outer region. The presence of all copepodite stages of the copepod species (except C.
ponticus) throughout the year suggests a continuous reproduction. A low- or high significant relationship
was found between the abundance of copepod species (except P. parvus and nauplii) and environmental
variables. Copepod species showed significant monthly variations throughout the year in Hamsilos Bay.

The present work was supported by Sinop University for Scientific Research Project (SUF-1901-
14-04). I thank the crew of "Zipkin" and Mehmet Bahtiyar for their assistance in the field study.

Keywords: Copepodite, abundance, environmental parameters, Black Sea

KARADENIZ 130 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakdltesi Enstitisi

SDBF
DBTE


mailto:fundaustun@gmail.com

Ulusal
Deniz Bilimler
fi

IZMIR KIYILARININ SUALTI KULTUR MIiRASININ HARITALANMASI PROJESI

Harun OZDAS!, Nilhan KIZILDAG!
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, [zmir
harun.ozdas@deu.edu.tr

Sualt1 kiiltiir mirast agtsindan biiyiik bir potansiyele sahip Izmir kiyilarinin arastirilmast amactyla Dokuz Eyliil
Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii tarafindan “Izmir’in Sualti Kiiltiir Mirastnin Tespiti ve
Turizme Kazandirilmast” adr altinda bir proje hazitlanmis ve Tzmir Kalkinma Ajanst destegiyle ve Kiiltiir
ve Turizm Bakanligi izniyle hayata gecirilmistir. Sualtt kiiltiir mirasinin haritalanmasi konusunda bugiine
kadar genis caph bir arastirma yiiriitilmemis olmasinin yant sira, {1k Tiirk denizciliginin Izmir'de baslamis
olmast bu projenin ¢ikis noktast olmustur. S6z konusu calisma, uygun koruma ve ydnetim modelleti
belirlenerek pilot bolgelerin dalis turizmine kazandirilmasini kapsamaktadir. Koca Piri Reis gemisi ile
yuritilen deniz ¢alismalarinda yandan taramali sonar, ROV gibi ileri sualtt teknolojileri kullanilarak ¢ok
saytda battk gemi kalintisi belgelenmistir. 5-70 metre arasi derinliklerde bulunan ve Arkaik dénemden
Cumhuriyet tarihine kadar genis bir zaman dilimine yayilmis batiklar, Tzmir Yarimadasr’nin 6zellikle giiney
kiyilarinin Ege ve Akdeniz’in en zengin bélgesi oldugunu géstermektedir. Izmir, deniz savas tarihi agisindan
da ¢ok 6nemli bir konumda yer almaktadir. 1695’de Osmanlt ile Venedik arasinda gergeklesen Koyun
Adalar1 Deniz Savasi, 1770°de Osmanli ile Rus donanmalari arasindaki Cesme Deniz Savast ve 1649°da yine
Osmanl ile Venedik arasinda gerceklesen Foca Deniz Savasi’nda batan gemilere ait ¢ok sayida battk bu
kiyilarda yer almaktadir. Arkeolojik sualtt aragtirmalarinin yant sira arsiv belgeleri de incelenerek, tespit edilen
batiklara ait bilgilere ulasilmistir. Bu proje ile sualtt kiiltiirel miras haritasinin ¢tkarildigt tek il Tzmir olmustur.
Ayrica tlkemizde ilk defa sualtt kltir turizmi icin uygun izleme, koruma ve sergileme yontemleri

belirlenerek 6rnek yonetim modeli hazirlanmustir.

Anahtar Kelimeler: Izmir Sualti Kiiltiir Mirasi, Batiklar, Denizcilik Tarihi, Osmanli Deniz Savaslar,

Yandan Taramali Sonar
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MAPPING OF UNDERWATER CULTURAL HERITAGE ON IZMIR COASTS

Harun OZDAS!, Nilhan KIZILDAG!
Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir
harun.ozdas@deu.edu.tr

A new project titled "Detection of Izmir's Underwater Cultural Heritage and Integration to Tourism"
aiming at exploration of the underwater cultural heritage of Izmir coasts has been proposed by the Institute
of Marine Sciences and Technology of Dokuz Eylil University. The project has been implemented with
financial support from the Izmir Development Agency under the permission of the Ministry of Culture and
Tourism. The lack of extensive research on the mapping of underwater cultural heritage in Izmir as well as
the city being the birthplace of Turkish seafaring initiated the project.

In addition to the mapping of underwater cultural heritage, dive tourism and public access to those
sites have been assessed and evaluated in this project by determining proper protection and management
models for pilot sites. We documented several shipwrecks by using advanced underwater technologies (e.g.
side-scan sonar and ROV) during the sea surveys carried out by R/ 17 K. Piri Reis. The shipwrecks detected
at depths between 5-70 meters and dated back from the Archaic periods to the 20t century demonstrated
that the southern coast of the Izmir Peninsula is the richest region in the Aegean and Mediterranean Seas
in terms of underwater cultural heritage. Tzmir is also geographically located in a significant region in terms
of historical naval battles. We discovered many shipwrecks along the coast of Izmir, which sunk during the
naval battle of Oinousses Islands between the Ottomans and Venice navies in 1695, the battle of Cesme
between the Ottoman and Russian navies in 1770, and the battle of Foca between the Ottomans and Venice
navies in 1649. In addition to the archaeological underwater surveys, we examined the related historical
documents and obtained data to identify the shipwrecks. With this project, Izmir became the only province
where the mapping of underwater cultural heritage was completed. In addition, a management model for
underwater tourism was proposed for the first time in Turkey by establishing a new proper methodology
for monitoring, protection, and exhibition of underwater cultural heritage.

Keywords Underwater cultural heritage of Tzmir, Shipwrecks, Seafaring history, Ottoman naval battles,
side-scan sonar
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MARMARA DENIZI BALIK STOKLARINA MUSILAJ] OLUSUMUNUN OLASI
ETKILERI

Nazli DEMIREL!
! Istanbul Universitesi, Deniz bilimleri ve 1§letmeciligi Enstitist, Istanbul

ndemirel@istanbul.edu.tr

Marmara Denizi, izerindeki insan kaynakli baskilar distintldiginde, diger denizlerimizden ¢ok daha kii¢tik
yluzolcimiine sahip olmasina ragmen Tirkiye balikciligindaki payt % 10-15 arasinda degismektedir. Bunun
yaninda, kuzeydogusunda yer alan, 15 milyonluk niifusu ile tilkemizin en kalabalik, sehirlesmenin en yogun
oldugu, Tstanbul anakenti ve dogusunda yer alan endiistri faaliyetlerinin ana merkezi Izmit Korfezi ile deniz
ckosistemi tzerinde tanimlanan butiin genel baski tirlerinden farkli yollarda ve farkli seviyelerde
etkilenmektedir. Marmara Denizi’nde ilk kez 2007’de goriilen misilaj olay, yarattigi gorsel kirliligin yan1 sira
st pelajik sistemi dogrudan etkilemis ve bununla birlikte 6zellikle balik aglarini titkanmast sonucu Marmara
Denizi balik¢iligina ciddi ekonomik zararlar vermistir. Ne yazik ki 2021 yili baslangicindan itibaren Marmara
Denizi’nin hemen hemen her noktasinda yeniden ve daha siddetli olarak gézlemlenen yogun miisilaj olayr,
sadece balik¢iliga degil, deniz tagimacilifindan turizme, bu denizin sundugu tim ekosistem servislerinin
bloke olmasina yol agmistir. Miisilajin balik stoklar: tizerindeki etkisine dair arastirma yapmak kolay degildir.
Ulkemizin de i¢inde bulundugu pek cok iilke; balik stoklart i¢in uzun yillar boyunca ayrintili olarak izlenmesi
gereken, maliyeti yitksek “stok degerlendirme” ¢alismalari igin gerekli verilere sahip degildir. Bunun yaninda;
Marmara Denizi ekosistemi ve balik stoklarinin durumunu ortaya koymak icin 6nemli ¢alismalar yapilmistir.
Bu calismada, bu sonuglar degerlendirilerek Marmara Denizi’nde gerceklesen iki miisilaj olayinin balikeilikla
iliskisi ve bu denizdeki 6nemli balik stoklarinin yillar icindeki durumu arastirilmistir. Bu kapsamda Marmara
Denizi’nde 1) 17 ticari balik stogunun 1967-2020 yllar1 arasindaki, stok durumlari, Maksimum Strdirilebilir
Uriin degerleri ve ileriye déniik stok durum senaryolars; 2) 1967-2016 yillart arasinda, aveilik verilerinden
tamamen kaybolan ve avciligi %80 oraninda disen tirler; 3) 1986-2020 yullart arasinda pelajik ekosistemde
olusan degisim ve Marmara Denizi ekosisteminde olusan rejim degisiklikleri; 4) Balik¢illigin %90’1nin
olusturan basta hamsi olmak tizere pelajik balik tiirlerinin 2000-2020 yillart arasinda iklim degisikligine bagh
av verimi; 5) Ekosistem modeli ile pelajik ve demersal tiirlerin 1990-2020 yillart arasindaki aveilik ve besin
ag iliskilerinin degisimi.

Anahtar Kelimeler: Asiri avcilik, ekosistem degisimi, iklim degisikligi, iyi ¢evre durumu
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POTENTIAL EFFECT OF MUCILAGE FORMATION ON FISH STOCKS IN THE
SEA OF MARMARA

Nazh DEMIREL !
1{stanbul University, Institute of Marine Sciences and Management, Istanbul

ndemirel@istanbul.edu.tr

The Sea of Marmara has a much smaller surface area than our other seas, and considering the human-
induced pressures on, still its contribution to the fisheries production in Turkey varies between 10-15%. In
addition, the metropolitan city of Istanbul, which is the most populated city in our country with a population
of 15 million people, located in the northeast, and the Izmit Bay, the main center of industrial activities in
the east, is affected by all the general pressure types defined on the marine ecosystem in different ways and
at different levels. The mucilage event, which was observed for the first time in the Marmara Sea in 2007
directly affected the upper pelagic system as well as the visual pollution it created, and also caused serious
economic damage to the Sea of Marmara fisheries, especially as a result of the blockage of the fishing nets.
Unfortunately, the intense mucilage event, which has been observed again and more intensely in almost
every part of the Marmara Sea in the beginning of 2021, has led to the blocking of all ecosystem services
offered by this sea, not only to fisheries, but also from maritime transport to tourism. Researching the effect
of mucilage on fish stocks is a difficult task. Many countries including ours do not have the necessary data
for costly “stock assessment” studies that require detailed long term monitoring of fish stocks. Besides;
There are many remarkable research carried out to reveal the status of the Sea of Marmara ecosystem and
its fish stocks. In this study, by evaluating these results, the relationship of two mucilage events in the
Marmara Sea with fishing and the status of important fish stocks over the years were investigated. In this
context, 1) Stock status, Maximum Sustainable Yield, and future stock status scenarios of 17 commercial
fish stocks in 1967-2020; 2) Species that disappeared completely from catch data between 1967 and 2016
and which their catches decreased by 80%; 3) Changes in the pelagic ecosystem and regime changes in the
Sea of Marmara ecosystem between 1986-2020; 4) The landing dynamics of pelagic fish species, mainly
anchovy, which make up 90% of fisheries, between 2000 and 2020 due to climate change; 5) The ecosystem
model and the change of food web relationships of pelagic and demersal species between 1990-2020.

Keywords: Overfishing, ecosystem shift, climate change, Good Environmental Status,
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ANTROPOJENIK ETKININ BENTIK KOMUNITEYE BASKISI

Nimet Selda BASCINAR!, Dilek FIDAN!, Ahmet Mutlu GOZLER2, Murat ERBAY?,
1 Su Uriinleri Merkez Arastirma Enstitiisii, Trabzon

2Recep Tayyip Erdogan Universitesi, Su iirtinleri Fakiiltesi, Rize
seldabascinar@gmail.com, nimetselda.bascinar@tarimorman.gov.tr

Bentik omurgasizlar, cevresel kalite durumunun belitflenmesinde énemli canlilardan olup biyocesitlilikte
oldugu kadar dogal ve antropojenik kaynakli baskida cok hizli tepki verirler. Bu nedenle infauna bireylerinde
meydana gelen degisim olduk¢a 6nem tagtmaktadir. 2021 yilinda Samsun-Hopa arast yapilan calismada
Dogu Karadeniz kiyisinda debisi >10m3/sn tzeri olan 7 nehrin bentik komuniteye olan baskist
arastirilmistir.

Calismada makrozoobentik canlilarin % 78ini molluska, % 18int krustase ve %4’unu poliket
olusturmustur. Komunite parametrelerinde maksimum degerler S=8; d=2,50; J* =-1;1-A=0,90 ve H’= 2,90
bulunmustur. Istasyonlarda benzerlikte en biiyik katkiyt %34 C. gallina yapmustir. Sedimanda TOC degeri
% 1,9-% 3,5’arasinda degisim gostermistir. TOC nin yitksek oldugu istasyonlarda H” degerinin diisitk oldugu
gbzlenmistir.

Bentik kominite gruplar ve gevresel Sl¢iimler arasinda yapilan BIOENV analiz sonucunda
¢ozlinmis oksijen, tuzluluk, sigma-t, nitrit+nitrat, amonyak, O- fosfat ve TOCda R=0,50 pozitif
korelasyon bulunmustur. DISTLM analizinde nitrit+nitrat (P<0.001) ve amonyagin tir cesitliligi (H’)
tzerine de istatistiki olarak 6nemli etkisi géralmustiir (P<0,01).

Anahtar Kelimeler: Tur cesitliligi, TOC, Bentik komiinite
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PRESSURE OF ANTHROPOGENIC EFFECT ON BENTHIC COMMUNITY

Nimet Selda BASCINAR!, Dilek FIDAN!, Ahmet Mutlu GOZLER2, Murat ERBAY1,
! Central Fisheries Research Institute, Trabzon

2Recep Tayyip Erdogan University, Faculty of Fisheries, Rize
seldabascinar@gmail.com, nimetselda.bascinar(@tarimorman.gov.tr

Benthic invertebrates are important creatures in determining environmental quality status and respond very
quickly to pressure from natural and anthropogenic sources as well as biodiversity. For this reason, the
change that occurs in infauna individuals is very important. In the study conducted between Samsun and
Hopain 2021, the pressute of 7 rivers with flow rates >10m3/sec on the benthic community on the Eastern
Black Sea coast was investigated.

In the study, macrozoobenthic organisms consist of mollusca 78%, 18% crustacean and 4%
polychaeta. Maximum values community parameters were found; S=8; d=2.50; J' =1,1-A=0.90 and
H'=2.90. C. gallina made the greatest contribution to the similarity at the stations by 34%. The TOC value
in the sediment varied between 1.9% and 3.5%. It was observed that the H' value was low at stations with
high TOC.

As a result of the BIOENV analysis performed between benthic community groups and
environmental measurements, a positive correlation of R=0.50 was found in dissolved oxygen, salinity,
sigma-t, nitrite+nitrate, ammonia, O-phosphate and TOC. In DISTLM analysis, nitrite+nitrate (P<0.001)
and ammonia had a statistically significant effect on species diversity (H") (P<0.01).

Keywords: Species diversity, TOC, Benthic community
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DENIZ KAPLUMBAGALARININ YASAM ALANLARININ AYRIMINDA
EPIiBIONT TURLERIN KULLANILMASI

Murat OZAYDINLI
Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Baltketlik Teknolojisi Mithendisligi Béliimi, Ordu

muratozaydinli@odu.edu.tr

Tirlerin Greme, beslenme, gb¢ rotast vb. yasam 6zelliklerinin tespit edilmesi, hem tiiriin biyo-ckolojisini
anlamada hem de koruma stratejilerinin dogru belirlenmesinde olduk¢a 6nemlidir. Uluslar aras1 anlasmalarla
koruma altinda olan Caretta caretta deniz kaplumbagalarinin yasam alanlarinin belirlenmesinde kullanilan
yontemlerden biri de epibiont komiinite yapisindaki farkliliklarin ortaya konmasidir. Bu ¢alismada, 2020
yilinda Belek Ozel Cevre Koruma Bélgesi'nde yuvalayan deniz kaplumbagalarinin kabuklarindan kazima
yontemi ile alinmuis epibiont 6rneklerinin komiinite yapisi incelenmistir. 50 birey tizerinden alinan 6rneklerde
en baskin Crustacea taksonu Amphipoda (% 50,3) olurken Isopoda takimindan yalnizca 2 birey tespit
edilmistir. Lepadidae ailesinin birey sayist ile Amphipoda, Caprellidae ve Tanaidacea taksonlarinin birey
sayilart arasinda anlamlt bir iliski tespit edilmistir. Ayrica, Lepadidae’nin bulundugu 6rneklerde Amphipoda
birey sayist anlamli derecede daha yitksektir. Pelajik tirler iceren Lepadidae (Lepas sp.) grubunun tespit
edildigi kaplumbagalarin daha ¢ok pelajik bolgede vakit gecirdigi diistintilmektedir. Bu kaplumbagalarda
Amphipoda taksonuna ait birey sayisinin da yiksek olmasi, propagil yogunlugunun fazla oldugu yiizeye
yakin sularda daha fazla bulunmalarindan kaynaklantyor olabilir. Indikatér tiir ya da taksonlarin belirlenmesi,
kiyilarimzda yuva yapan deniz kaplumbagalarinin beslenme ve kiglama alanlarinin tahmin edilebilmesine
olanak saglayacaktir.

Anahtar Kelimeler: Deniz kaplumbagalari, epibiont, Lepadidae, Amphipoda
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THE USE OF EPIBIONT SPECIES IN DETERMINING THE HABITAT OF SEA
TURTLES

Murat OZAYDINLI
Ordu University, Fatsa Faculty of Marine Science, Department of Fisheries Technology Engineering,
Ordu

muratozaydinli@odu.edu.tr

Determining the life characteristics of the species such as reproduction, foraging, migration route, etc. is
very important both in understanding the bio-ecology of the species and in determining the protection
strategies correctly. One of the methods used to determine the habitats of the Caretta caretta sea turtles,
which are under protection by international agreements, is to reveal the differences in the epibiont
community structure. In this study, the community structure of epibiont samples taken by scraping from
the shells of sea turtles nesting in Belek Special Environmental Protection Area in 2020 was investigated.
While the most dominant Crustacea taxon was Amphipoda (50.3%) in the samples taken from 50
individuals, only 2 individuals from the Isopoda order were found. A significant relationship was
determined between the abundance of Lepadidae and the abundance of Amphipoda, Caprellidae and
Tanaidacea taxa. In addition, the abundance of Amphipoda was significantly higher in samples with
Lepadidae. It is thought that the sea turtles in which the Lepadidae (Lepas sp.) taxon have been detected
spend most of their time in the pelagic region. The high number of individuals belonging to the Amphipoda
taxon in these turtles may be due to the fact that they spend more time in waters near the surface where
the propagule density is high. Determination of indicator species or taxa will enable the estimation of

feeding and wintering areas of sea turtles nesting in our coasts.

Keywords: Sea turtles, epibionts, Lepadidae, Amphipoda
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DENIZ TABANI SEDIMAN DAGILIMININ BATIMETRI VE OSINOGRAFIYLE
ILISKISI DATCA VE HISARONU KORFEZLERINDEN ORNEKLER

Barbaros SIMSEK!, Musatafa ERGIN2, Murat CENK!, Eyiip OZBEK!, Ozgiir TURKMENY, Fatos
KURTULUS!, Zeynep ARI', Murat EVREN!, Bahti Serkan AYDEMIR!, Ayse OZKARA3, Banu
KARABACAK3, Dilek BABACANS3, Ebru BEYRIBEY?3, Ozkan OKSUZ!, Fulay YILDIZ!, Sélen

DIKTEPE!, Mehmet Caner SARISOY'!
IMTA Genel Mudurligt, Deniz Arastirmalart Dairesi Baskanligl, Ankara
2 Ankara Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii (E), Ankara
3MTA Genel Mudurligt, Cevre Arastirmalart Dairesi Baskanlhigl, Ankara
barbaros.simsek@mta.gov.tr

Datca ve Hisaroni Korfezleri, Turkiye’nin giiney batisinda, Mugla ili sinirlarindaki Datca Yarimadast’nin
glineyinde yer alir. Calisma alani, Kretase yagh Likya Naplar’’nin bélgeye yerlesimi ile Ege hendegindeki
yitim kaynakl tektonik hareketlerden énemli Slciide etkilenmis olup Kuvaterner’de meydana gelen tektonik
hareketler ile son buzul maksimum (SBM) - Holosen dénemindeki deniz seviyesi degisimleri Korfezlerin
giincel batimetrisinin ve deniz tabani morfolojisinin sekillenmesinde 6nemli rol oynamustir. Datca ve
Hisarént Koérfezleri kiyilarda dar ve kisa plajlar iceren daglik morfolojisiyle oldukea fazla sayida dik meyilli
ve kisa akarsu yataklarina sahip olup, Korfezlere malzeme tasimast bakimindan mevsimsel ve diizensiz akan
bu akarsular 6nemlidir. Deniz icinde kiyidan itibaren irili ufakli adalar ve deniz alt1 ylikselimleri yer alirken
self alan1 200 metre derinlige kadar uzanir. Bildiriye konu bulgular, 2013 yilinda MTA Selen Arastirma
Gemisi ile kepge (grab) tipi sediman 6rnekleyici kullamilarak alian 71 adet deniz tabani ylzey sediman
Ornegi, 8 adet gravite karotu sediman Ornegi, batimetri verileri ve fiziksel osinografik verilerin
degerlendirilmesinden elde edilmistir. Bildiride, gincel deniz tabaninin tane boyu ile bazt mineral ve oksit
(8102, TiO2, AlLO3, Fe2O2, MnO, MgO, CaO, Na,O, KO, P20O;, Cr20; vb.) dagilimlarinin batimetri ve
osinografiyle iliskileri degerlendirilecektir.

Anahtar Kelimeler: Datca ve Hisaroni Koérfezleri, Sediman
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RELATIONSHIP OF SEAFLOOR SEDIMENT DISTRIBUTION WITH
BATHYMETRY AND OCEANOGRAPHY EXAMPLES FROM DATCA AND
HISARONU BAYS

Barbaros SIMSEK!, Musatafa ERGIN2, Murat CENK!, Eyiip OZBEK!, Ozgiir TURKMEN!, Fatos
KURTULUS!, Zeynep ARI', Murat EVREN!, Bahti Serkan AYDEMIR!, Ayse OZKARA3, Banu
KARABACAKS3, Dilek BABACANS3, Ebru BEYRIBEY?3, Ozkan OKSUZ!, Fulay YILDIZ!, Sélen

DIKTEPE!, Mehmet Caner SARISOY!
1General Directorate of Mineral Exploration and Research, Department of Marine Research, Ankara

2Ankara University,Faculty of Engineering, Deparment of Geological Engineering (R), Ankara
3General Directorate of Mineral Exploration and Research, Department of Environmental Research,
Ankara

barbaros.simsek@mta.gov.tr

The Datca and Hisarénii Bays are located in the south-west of Turkey, in the south of the Dat¢a Peninsula
in the province of Mugla. The study area has been significantly affected by the settlement of Cretaceous
aged Lycian Nappes in the region and the subduction-induced tectonic movements in the Aegean trench.
Tectonic movements in the Quaternary and sea-level changes during the last glacial maximum (LGM) -
Holocene period played an important role in shaping the current bathymetry and seafloor morphology of
the Bays. Dat¢a and Hisarénii Bays have a high number of short and steep slope stream beds with a
mountainous morphology that included narrow and short beaches on the coasts. These streams, which flow
seasonally and irregularly, are very important in terms of carrying materials to the bays. While there are large
and small islands and submarine elevations from the coast in the sea, the shelf area extends to a depth of
200 meters. The findings of the paper were obtained from 71 seafloor surface grab sediment samples and
8 gravity core samples taken from the seafloor with MTA Selen Research Ship in 2013 and also bathymetry
data and physical oceanographic data taken within the same cruise. In the paper, we evaluated characteristics
of the seafloor such as grain sizes and some minerals and oxides (SiOa, TiOz, AlO3, Fe2O,, MnO, MgO,
CaO, Na,O, K>O, P20z, Cr20: etc.) relationship with bathymetry and oceanography.

Keywords: Datca and Hisarént Bays, Sediment
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CALLIONYMUS LYRA VE THALASSOMA PAVO TURLERINDE RENKLI GORME

Elif MURAT DALKARA! M.Baki YOKES?, Seyfettin TAS!
! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Fiziksel Osinografi ve Deniz Biyolojisi
Anabilim Dals, Istanbul
2 AMBRD Doga Bilimleri, Istanbul
elfmurat@yahoo.com

Go6rme hayvanlarin soylarini devam ettirebilmeleri icin gerekli olan besin arama, avcidan korunma, tir ici
ve tlrler arasi iletisim gibi eylemler icin en 6nemli duyudur. Eseysel dimorfizmin ise Gireme davranslari, kur
davranist ve es secimi tizerinde belirleyici oldugu dustinilmektedir. Balik davranslart icin gérmede renk
secimi ise kritik bir konumdadir. Renkli gérme kapasitesi, eseysel dimorfizm gosteren titlerde eseyler
arasinda noéral temelli cevreyi algilama diizeyinde farkliliklar, av tercihleri ve tiirdes bireylerden gelen optik
sinyallerin algtlanmasi gibi durumlara adaptasyonda buytk rol oynar. Bu ¢alismanin amact eseysel dimorfizm
gosteren Callionymus lyra (Linnaeus 1758) ve Thalassoma pavo (Linnaeus 1758) tirlerine ait opsin genlerinin
ifadelenmesinde eseysel olarak farklilasmasinin molekiiler yontemlerle belitlenmesidir. Bu amagla Temmuz
2012 — Ekim 2013 donemleri arasinda Marmara Denizi’nden 24 adet C. /ra, Ege Denizi’'nden 38 adet T.
pavo Srneklenmistir. Opsin geninin ifadesinde eseysel ve tirler arast farklilasmanin molekiler diizeyde tespiti
icin analizler yapilmustir. Bu ¢alisma, bu iki balk tirintin opsin ve $-Aktin genlerine dair yapilmus ilk
calismadir. Bu iki tiire 6zgl opsin LWS (long-wave sensitive), opsin SWS2 (short-wave sensitive 2) ve 3-
Aktin primerleri tasarlanmis ve bu primerlerle genomik DNA ile cDNA i¢in PZR kosullart optimize
edilmistir. Calisma kapsaminda incelenen Srneklerde her iki tiire ait LWS, SWS2 ve $-Aktin genlerine ait
diziler tespit edilmistir. Ancak elde edilen dizilerin bazi bolgeleri net tek bir dizi bilgisi icerirken, bazi
bélgelerindeki farkli niikleotid sinyal birden veren pozisyonlarin fazlahgy, bu tirlerde séz konusu opsin
genlerine ait birden fazla benzer gen olabilecegini distindiirmektedir. Gergek zamanli PZR 6lctimlerine
gore ise, calisilan iki balik tirinde, tiir icinde ekspresyon degetleri biytk farkhihk gostermektedir. Buna
karsin erkek ve disi bireyler arasinda istatistiksel olarak anlamli bir farklihk bulunamamistir. Calisma
sonucunda SWS2 ve LWS genlerinin aktif oldugunun belitlenmesi C. hra ve T. pavo titlerinin renkleri

gorebildigini ve ayirt edebildigini géstermistir.

Anahtar Kelimeler: Gérme, Callionymus lyra, Thalassoma pavo, opsin.
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COLOUR VISION OF CALLIONYMUS LYRA AND THALASSOMA PAVO

Elif MURAT DALKARA! M.Baki YOKES?, Seyfettin TAS!
! Istanbul University, Institute of Marine Sciences and Management, Department of Pyhsical
Oceonography Marine Biology, Istanbul
2 AMBRD Doga Bilimleri, Istanbul

elfmurat@yahoo.com

Vision is the most crucial sense for animals, such as looking for prey and protection from predators, as well
as intra and inter-species communication to survive. Sexual dimorphism, on the other hand, is a determinant
factor on reproduction, courtship and mate selection behavior. Color vision is critical for fish behavior.
Because, color vision capacity plays a major role in adaptation via neural-based differences in perception of
the environment, prey preferences, but also perception of optical signals from homogeneous individuals
which display sexual dimorphism. This study is focused color perception and opsin expression in two fish
species Callionymus lyra (Linnaeus 1758) and Thalassoma pave (Linnaeus 1758) that exhibit sexual dimorphism.
We sampled 24 individuals of C. pra from the Marmara Sea and 38 individuals of T. pavo from North
Aegean Sea between July 2012 and October 2013. This is the first study on the opsin and B-Actin genes of
those two fish species. In order to elucidate possible differences in opsin gene expression between species
and sexes, we optimized PCR and qPCR conditions, designed and tested primers and molecular probes for
Long-wave sensitive (LWS) opsin, Short-wave sensitive-2 (SWS2) opsin and $-actin genes for both species.
The sequences of the LWS, SWS2 and B-Actin genes of both species were determined. However, while
some regions of the obtained sequences contain a clear single sequence information, the excess of positions
that give different nucleotide signals in some regions suggests that there may be more than one similar gene
belonging to the opsin genes.. According to real-time PCR measurements, the expression values within the
species differ in both fish species. However, no statistically significant difference was found between male
and female individuals. According to our results, determination that the SWS2 and LWS genes are active
show that C. jra and T. pave could see and distinguish colors.

Keywords: Vision, Callionymus lyra, Thalassoma pave, opsin.
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STRATE]JIK MEKANSAL PLANLAMA ACISINDAN DENIZEL ALAN
PLANLAMASI VE KARA-DENIZ ETKILESIMIi: TURKIYE UZERINDEN
DEGERLENDIRMELER

Emrah SOYLEMEZ!, Bahar ESER?
12 Gevre, Sehircilik ve Tklim Degisikligi Bakanligi, Mekansal Planlama Genel Mudirligii, Ankara
emrah.soylemez@csb.gov.tr

Son on yillik dénemde Denizel Alan Planlamasi (Maritime Spatial Planning) ve Kara-Deniz Etkilesimi (Land
Sea Interaction) konulari, deniz ¢evresinin mekansal planlama ile olan yapisal (ekolojik, ekonomik ve
cografi), bagimlt ve organik iliskilerinin somutlasmast ile bitlikte 6nemli iki konu bagligi haline gelmistir.
Boylelikle deniz mekansal planlama ve kiy1 alanlarinin yonetimi Avrupa Birligi ve Birlesmis Milletler
nezdinde yeni bir glindem maddesi haline gelmistir. Dtinyada yasanan bu gelismeler, Tirkiye’de denizel
alanlarin  yonetiminin merkezi idarelerin giindemine girmesine neden olmustur. Ancak; Ulkemiz
kurumlarinca deniz yetki alanlarina yoénelik gelistirilmis olan tavir, deniz mekansal planlamast konusunda
Tirkiye’nin uygulama ve pratik gelistirmede iletlemesine engel olmaktadir. Bu ¢alismanin amaci deniz yetki
alant sorunsali disindaki denizel ve kara-deniz etkilesim alanlarinda mekansal planlama siireglerine yonelik
araclar, kavramlar ve calismalarin Deniz Mekansal Planlama ve Buttunlesik Kiyt Alanlart Yonetim ve
Planlamasi bagliklarinda kargilastirilmalr olarak sunulmasidir. Bu kapsamda 6ncelikle, Ttrkiye’de son 10
yilda calismalari yirttilen Butinlesik Kiy1 Alanlari Yonetimi ve Planlama Projeleri degerlendirilmis, daha
sonra AB ve BM glindemine paralel olarak ortaya atilan deniz mekansal planlamasina iliskin kavram
cesitliligi ve mekansal planlarda nasil karsilik bulduklari ortaya konulmus ve Ulkemiz agisindan hangi
kavramin daha gecerli oldugu tartisilmistir. Diger yandan Ulkemizde uygulanan biitiinlesik kiyt alanlart
yonetimi ve planlari ile uluslararasi literatiirde yer alan deniz mekansal planlama kavramu karsilastirilmis ve
farklilasan, benzesen ve biitinliik olusturan boyutlar ortaya konulmustur. Béylelikle denizlere iliskin gelecek
vizyonunun ¢izilmesi, deniz kaynaklarinin strdirilebilir kullaniminin saglanmasi ve uluslararast dizeyde
yasanan gelismelere paralel ilerlemenin saglanmasina yonelik temel olusturacak calismalar Stratejik Mekansal

Planlama bakis acis1 ile degerlendirilmistir.

Anahtar kelimeler: Deniz mekansal planlama, kara-deniz etkilesimi, stratejik mekansal planlama,
Bittunlesik Kyt Alanlart Planlamast (ICZM)
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MARINE SPATIAL PLANNING AND LAND-SEA INTERACTION IN TERMS OF
STRATEGIC SPATIAL PLANNING: EVALUATIONS ON TURKISH COASTS

Emrah SOYLEMEZ!, Bahar ESER 2
12 Ministry of Environment, Urbanisation and Climate Change, General Directorate of Spatial Planning,
Ankara

emrah.soylemez@csb.gov.tr

In the last ten years, Maritime Spatial Planning and Land Sea Interaction have become two important topics
with the concretization of the structural (ecological, economic and geographical), dependent and organic
relations of the marine environment with spatial planning. Thus, maritime spatial planning and management
of coastal areas have become new agenda items for the European Union and the United Nations. These
developments at the supranational level have caused the management of maritime areas in Turkey to enter
the agenda of public administrations. However, the attitude developed by institutions towards maritime
jurisdictions prevents Turkey from advancing in practical development in maritime spatial planning. The
aim of this study is to comparatively present the tools, concepts and studies on spatial planning processes
in marine and land-sea interaction areas, outside the maritime jurisdiction problematic under the titles of
Marine Spatial Planning and Integrated Coastal Areas Management and Planning. In this context, first of
all, the Integrated Coastal Zone Management and Planning Projects, which have been working in the last
10 years in Turkey, were evaluated analytically, then the variety of concepts related to marine spatial
planning, which was put forward in parallel with the EU and UN agenda, and how they responded in spatial
plans were revealed and the validity of the concepts for our country was discussed. On the other hand, the
integrated coastal zone management and plans implemented in Turkey and the concept of marine spatial
planning in the international literature were compared and their differentiating, similar and integrated
dimensions were revealed. Thus, Strategic Spatial Planning perspective has been evaluated to reveal the
future vision for the seas, to ensure the sustainable use of marine resources and to ensure progress in parallel
with the developments experienced at the international level.

Keywords: Marine spatial planning, land-sea interaction, strategic spatial planning, Integrated Coastal Zone
Management (ICZM)
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MARMARA DENIZi KIKIRDAKLI BALIKLARININ TROFiK EKOLOJiSi

Giizin GUL!, Nazli DEMIREI 2
! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Fiziksel Osinografi ve Deniz Biyolojisi
Ana Bilim Daly, Istanbul
guzin.gul@istanbul.edu.tr

Bu calismada, Marmara Denizi’nden Aralik 2017- Aralik 2018 tarihleri arasinda mevsimsel 6rnekleme ile
elde edilen Elasmobranchii sinifina ait tiitlerin beslenme 6zellikleri ve trofik seviyeleri, mide icerigi analizi
ve kararli izotop analizi yontemleri kullanidarak belitlenmistir. Mustelus mustelus ve Mustelus asterias tirlerinin
ana besininin Crustacea grubu, Squalus acanthias, Scyliorhinus canicnla, Dasyatis pastinaca ve Torpedo marmorata
tirlerinin ana besinini Teleostei grubunun olusturdugu ve Myliobatis aguila tiriiniin ise ana besinini Mollusca
grubunun olusturdugu belirlenmistir. Squalus acanthias tiriniin hem mide igerigi analizi hem de kararli izotop
analizi beslenme modeline gére Teleostei grubu tzerinden beslendigi belirlenmistir. Diger tiirlerde bu iki
metotun sonuglari arasinda tiirlerin kisa ve uzun dénemli beslenme 6zelliklerini yansitacak farkliliklar vardir.
Mustelus mustelus ve Mustelus asterias tirlerinin ciddi birer Crustacea predatéri oldugu ve bu iki tiriin besin
cakisma oraninin yiiksek oldugu belirlenmistir. Ayrica, izotopik nis cakismast sonuglart, Seyliorbinus canicnla
tird ile juvenil Raja clavata ve Squalus acanthias titleri arasinda oldukea yliksek izotopik nis ¢akismasi
oldugunu géstermistir. Myliobatis aquila ve Mustelus asterias titleri haricinde diger tiirlerin nis genislikleri
olduke¢a benzer bulunmustur. Bu iki tir disinda diger tirler genel beslenme 6zelligine sahip tirler olarak
belirlenmistir. Mide icerigi analiz sonuglari, trofik seviyesi en yiiksek tirtn Squalus acanthias, en distk tirin
M. asterias oldugunu géstermistir. Kararlt azot degerleri kullamilarak hesaplanan en yiksek trofik seviye

Oxynotus centrina tirinde belirlenmistir.

Anahtar Kelimeler: trofik ekoloji, karatrl izotop analizi
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TROPHIC ECOLOGY OF ELASMOBRANCH SPECIES IN THE SEA OF
MARMARA

Giizin GUL!, Nazli DEMIREI. >
! Istanbul University, Institute of Marine Sciences and Management, Istanbul

guzin.gul@istanbul.edu.tr

In this study, the feeding behavior and trophic levels of Elasmobranchii species obtained on a seasonal
basis from the Sea of Marmara between December 2017 and December 2018, was determined using stable
carbon and nitrogen isotopes with stomach content analysis. While Crustacea is the main prey item for
Mustelus mustelus and Mustelus asterias, Teleostei group was determined as the main prey item for S. acanthias,
S. canicnla, D. pastinaca, T. marmorata, and R. clavata. M. aguila which mainly feeds on Mollusca has the lowest
Levins niche breadth and is determined as a specialist predator species. According to results of stable
isotope analysis and stomach content analysis, S. acanthias is a generalist predator species, and feeds on
Teleostei among the short and long timescale. The Pianka index was showed that, the high niche overlap
between M. mustelus to M. asterias. Also, according to the results of the isotopic niche overlap; the hight
niche overlap was found between Seyliorhinus canicula and juvenile Raja clavata and Squalus acanthias species.
With the exception of Myliobatis aquila and Mustelus asterias, the Levins niche breadth of the other species
were found to be quite similar. Apart from these two species, other species have been determined as
generalist predator species. According to the stomach content analysis results, the highest trophic level was
8. acanthias, while the lowest one was M. asterias. However, the species with the highest trophic level was

determined as Oxynotus centrina by stable isotope analysis.

Keywords: trophic ecology, stable isotope analysis
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1979-2021 YILLARI ARASINDA, DOGU AKDENIZ VE KARADENIZ YUZEY DENIiZ
SUYU SICAKLIK DEGISIMLERI

Mohammed Abdul LATIF!, Hasan OREKY, Baris SALIHOGILU!
1Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Mersin
latif@ims.metu.edu.tr

Deniz yiizey sicakligi (SST), son onyillarda kiiresel 1stnma nedeni ile artmistir. Okyanus suyu 1st miktart hem
okyanus dinamiklerine hem de deniz canli yasami lzerinde 6nemli bir etkiye sahiptir. Bu calismada
Karadeniz ve Dogu Akdeniz’de 1979 ve 2021 yillart arasindaki deniz ylzey sicakliklari degisimi
sunulmaktadir. Calismada yersel ¢6ziintrligi 0.25 X 0.25 derece olan ECMWE Era 5 atmosferik veri seti
kullandmustir. 42 yilik zaman araligi en kigiik kareler yontemi kullanilarak analiz edilmistir. Sonug olarak,
deniz yuizey sicakliklarinin (SST), Dogu Akdeniz’de, 1.59 °C veya 0.0378 °C/y1l ve Karadeniz’de 1.9 °C veya
0.045 °C/y1l arttigt bulunmustur (Sekil 1,2).

Anahtar Kelimeler: Deniz Yiizey Sicakligi (SST), Dogu Akdeniz, Karadeniz.
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SEA SURFACE TEMPERATURE VARIABILITY IN THE EAST
MEDITERRANEAN AND BLACK SEAS BETWEEN 1979-2021

Mohammed Abdul LATIF!, Hasan OREKY, Baris SALIHOGILU!
1Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Mersin
latif@ims.metu.edu.tr

Sea surface temperatures have increased in the past few decades due to global warming. The heat content
of the ocean waters has an important effect both on the dynamics and on marine life. In this study, we
present the change in the sea surface temperatures (SST) of the Mediterranean and Black Seas for the period
between 1979 and 2021. The ECMWT Era5 atmospheric data set for monthly averaged data with resolution
of 0.25 X 0.25 degrees was used in this study. A least-square regression fit was used to evaluate the change
for the 42-year period. It was found that the average SST increased by 1.59 °C in the Mediterranean, or
0.0378 °C/yt., and about 1.9 °C for the Black Sea or 0.045 °C/yr (Figure 1,2).

Key Words: Sea Surface Temperature (SST), East Mediterranean, Black Sea.
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MARMARA DENIZP’'NIN OTROFIKASYON DURUMUNUN
DEGERLENDIRILMESINDE TROFIK INDEKSIN (TRIX) UYGULANABILIRLIGI

Ibrahim TAN!, Hakan ATABAY', S. Colpan POLAT BEKEN!, Dilek EDIGER?
'TUBITAK, Marmara Arastirma Merkezi, Tklim Degisikligi ve Stirdiiriilebilirlik Baskan Yardimciligs,
Deniz Aragtirmalari ve Teknolojileri Arastirma Grubu, Gebze, Kocaeli
?Istabul Universitesi Deniz Bilimleri Ve Tsletmeciligi Enstitiisti, Deniz Bilimleri Ve Tsletmeciligi Bélimii,
Fatih, Istanbul
ibrahim.tan@tubitak.gov.tr

Kitlilik seviyesi son 30 yilda ekolojik dengesi bozulan Marmara Denizi’nin iyi ¢evresel durum hedeflerine
ulasabilmesi i¢in trofik seviyelerinin belirlenmesi gerekmektedir. Bu bakimdan risk altindaki ve referans
olabilecek alanlarin ortaya koyulmast 6nemlidir.

Marmara Denizi’nde trofik seviyelerin belirlenmesinde TRIX indeksine baglt olarak toplam fosfor,
oksitlenmis azotlu bilesikler, klorofil-a ve seki disk olmak tizere dort kalite degiskeni kullanidmaktadir. Ancak
bu degiskenlerin bazi sabitlerle ayn1 indeks icinde kullanilmast, trofik durumu degerlendirme agisindan bazi
sorunlar yaratmustir. Ozellikle 6trofikasyonu  belirlemede indisin  farkli  &zelliklerdeki  bélgelere
uygulanmasinda bazi tutarsizliklar oldugu géze carpmaktadir. Otrofikasyon degetlendirilmesi igin her
bélgeye uygulanabilir bir indeks kullanmak ya da genel bir skala belirlemek zordur. Marmara Denizi’nde
belirlenen su yonetim birimlerinde oldugu gibi farkli baskilar ve kosullar altinda olan bu alanlarda tek bir
gOsterge ya da indeksin uygulanmast hassas bir degerlendirme yapilmasina engel olusturmaktadir.

Denizlerde Biitinlesik Kirlilik TzZleme Programr’nin (DEN-1Z) 2014-2020 yillart arasindaki verileri
TRIX indeksinin orijinal haliyle degerlendirildiginde kis mevsiminde yaygin olarak 4-6 arasinda yuksek riskli
olarak tespit edilmis ve Izmit Korfezi'nde >6 degerleri izlenmistir. Tlkbahar déneminde Bandirma, Gemlik,
Izmit Kérfezleri ile kuzey, dogu Marmara’da TRIX 4-5 olarak hesaplanmistir. Yaz déneminde, besin
maddesi ve klorofil konsantrasyonlarindaki kis ve ilkbahara gére disiik 6lciillen degerler sebebiyle TRIX
degerleri <4 oldugu gozlenmistir. Indeks degistirilmeden kullanildiginda Bandirma, Gemlik ve Izmit
Korfezleri gibi baskilarin yogun ve Strofikasyonun yil boyu gegetli bir problem oldugu bélgelerde TRIX
degerleri beklenmesine karsin sadece tretkenligin cok ylksek oldugu kis doneminde yiiksek degerler
gbzlenmistir.

Bu ¢alismada Marmara Denizi’nin trofik diizeyinin belirlenmesinde TRIX indeksinin, bélgelerin
biyokimyasal ézelliklerine uygun olarak adapte edilebilirligi iizerinde durulmustur. DEN-1Z Programi 2014-
2020 verileri kullanilarak Marmara Denizi icin TRIX skalasini gelistirme 6n calismast yapilmistir. TRIX
katsayr belitleme metodolojisine gére oligotrofik, mezotrofik ve &trofik kosullari tanimlayan alanlarin
belitflenmesi gerekmektedir. Bu calismada Marmara Denizi'nde farkll &zelliklerdeki sularin  trofik
seviyelerinin birbirlerine ¢ok yakin oldugu tespit edilmistir. Sonug olarak, TRIX degerlendirilmesinin,
Marmara Denizi’nin geneli yerine bolgesel 6lcekte (Izmit Kérfezi, Gemlik Korfezi, Erdek ve Kapidag adalar
bélgesi vb.) uygulanmasi 6nerilmektedir.

KARADENIZ 149 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakdltesi Enstitisi

SDBF
DBTE


mailto:ibrahim.tan@tubitak.gov.tr

Ulusal
Deniz Bilimler
fi

AN APPLICABILITY OF TROPHIC INDEX (TRIX) FOR EVALUATION OF
EUTROPHICATION STATUS OF THE SEA OF MARMARA

Ibrahim TAN!, Hakan ATABAY', S. Colpan POLAT BEKEN!, Dilek EDIGER?
I'TUBITAK Marmara Research Center - Climate Change and Sustainability Vice President - Marine
Research and Technologies Research Group, Gebze, Kocaeli
?[stanbul University Institute of Marine Sciences and Management, Fatih, Istanbul
ibrahim.tan@tubitak.gov.tr

The trophic levels of the Sea of Marmara, whose pollution has progressed in the last 30 years, need to be
determined in order to achieve good environmental status targets. In this respect, it is important to reveal
the areas that are at risk and that can be referenced.

TRIX is defined by four state variables, which are strongly correlated with primary production:
chlorophyll-a, dissolved oxygen, dissolved inorganic nitrogen, and total phosphorous. However, the use of
these variables in the TRIX with some constants has created some problems in terms of the assessment of
the trophic status of coastal waters. Especially in determining eutrophication, there are some inconsistencies
in the application of TRIX to regions with different characteristics. It is difficult to use an index applicable
to each region or to determine a general scale for the assessment of eutrophication. The application of a
single indicator or index in these areas having different pressures and status, prevents a sensitive assessment
as in the coastal water bodies of the Sea of Marmara.

It was detected at high risk between 4-6 in winter and >6 values were observed in the Gulf of Izmit
when the data of the Integrated Marine Pollution Monitoring Program (DEN-IZ) between the years 2014-
2020 are evaluated in the original form of the TRIX index. In the spring period, TRIX 4-5 was calculated
in Bandirma, Gemlik, Izmit Bays, and in the northern and eastern Marmara. Due to the lower values of
nutrient and chlorophyll concentrations in summer compared to winter and spring TRIX values were
observed that <4. Despite it is expected high TRIX values in pressurized and eutropic areas like Bandirma,
Gemlik and Izmit Bays all through a year, when the index was used without any modifications, it was
observed that high values were only obtained for winter period having maximum levels of primary
production.

In this study, the applicability of trophic index (TRIX) for the evaluation of the eutrophication
status of the sea of Marmara in accordance with the biochemical characteristics of the regions was
emphasized. A preliminary study was carried out to develop the TRIX index for the Sea of Marmara by
using the DEN-IZ Programme 2014-2020 data. According to the TRIX coefficient determination
methodology, areas that define oligotrophic, mesotrophic, and eutrophic conditions need to be identified.
In this study, it was determined that the trophic levels of different waters in the Sea of Marmara are very
close to each other. As a result of this study, it is recommended that the TRIX assessment be applied on a
regional scale (Izmit Bay, Gemlik Bay, Erdek and Kapidag archipelagos, etc.) instead of the Marmara Sea

in general.
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MARMARA DENIZI’NDE OKSIJENIN TUKENMESI VE MUSILAJIN ETKILERI

Mustafa MANTIKCI, Mustafa YUCEL, Hasan OREK, Zahit UYSAL, Melike KAZAK, Sinan ARKIN,
Baris SALIHOGLU
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

mantikci@ims.metu.edu.tr

Marmara Denizi ekosistemi insan baskilari sebebiyle son 40 yilda biyiik degisime ugramustir. Bu baskilarin
basinda denize ¢esitli yollarla desarj edilen evsel, sanayii ve tarimsal atiklar, asir1 balikeilik, liman ve denizcilik
faaliyetleri, kiyt dolgu alanlar1 ve agacsizlanma gosterilebilir. Insan kaynakli bu baskilar sonucu Marmara
Denizi ekosistemi bozularak, biyolojik cesitlilik ve su kalitesinde belirgin azalmalar gézlemlenmistir.

Marmara Denizi’ne noktasal veya yayili kaynaklardan tasinan asir1 organik madde ve besin tuzlar
(Azot-Fosfor), otrofikasyona sebep olmustur. Otrofikasyondan dolayt 1sik gecirgenligi, besin agi,
biyogesitlilik ve ¢6ziinmiis oksijen konsantrasyonlart degisime ugramustir. Artan besin yikd ile birincil
treticilerin biyokiitleleri ve organik madde tretim miktarlarindaki arts, iki tabakalt su kolonu sistemine sahip
olan Marmara Denizi'nde 6zellikle ara (haloklin) ve alt tabakalarda heterotroflarin organik maddeleri
parcalarken oksijen harcamast ile 6nemli diizeyde oksijen konsantrasyonlarinin azalmasina yol acmistir.
Uzun siiredir yasanan bu oksijen azalmasi sorunun yaninda, diinyanin ¢ok az bolgesinde meydana gelmis
bir fenomen olay olan miisilaj, Marmara Denizi’nde resmi kayitlara gére ilk olarak 2007-2008 yillar1 arasinda
meydana gelmis ve 2010 yilinda kaybolmustur. Musilaj, bircok ¢evresel etki sebebiyle fitoplanktonun hiicre
dist salgilarryla olusan, karbonhidrat ve polisakkarit icerikli mukus yapisinda olup, ¢evresindeki canli-cansiz
partikiil yapilart tizerine ¢cekmesiyle deniz yiizeyinde, kolonunda ve tabaninda bulunabilmektedir.

2021 Mart ayinda Marmara Denizi’nde ylizeyde gézitkmeye baglayan misilaj, R/V Bilim 2 gemisi
ile gerceklestirdigimiz bir aylik osinografik calismalar ile Haziran-Temmuz aylarinda Marmara’nin tim Gst
tabakasinda tespit edilmistir. Marmara Denizi’nde ¢alismalar Eylil 2021 ve Mart 2022 aylarinda da devam
etmistir. Yapilan glincel él¢iimlerde Marmara Denizi alt tabakasinin neredeyse tamamit hipoksiya sinirinin
(<2 mg/1L) altindadir ve bazt bolgelerde anoksik (oksijensiz) kosullar gozlemlenmistir. Misilajin icetiginin
karbonhidrat ve polisakkarit olusu sebebiyle bakteriler tarafindan parcalanirken oksijen harcanmast ve
béylece su kolonunda oksijen konsantrasyonlarinda azalmalar 6ngérilmistiir. Yapilan plankton solunumu
Slciimlerinde yiizeyde ve ara tabakanin Ustiinde oksijen titketim degerleri miisilajli dénemde miisilajsiz
doneme kiyasla iki kat fazla bulunmustur. Haziran bagindan Temmuz basina kadar yapilan caligmalarda
oksijenin ara tabakada azaldigi ve bu azalisin miisilaj kaynakli oldugu disinilmektedir. Bu bildiride Marmara
Denizi’nin giincel osinografik 6zellikleri, su kolonu oksijen konsantrasyonlart ve miisilajin oksijen

konsantrasyonlarina olast etkisi tartigtlmigtir.

Anahtar Kelimeler: Marmara Denizi, Oksijen
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OXYGEN DEPLETION AND EFFECTS OF MUCILAGE IN THE SEA OF
MARMARA

Mustafa MANTIKCI, Mustafa YUCEL, Hasan OREK, Zahit UYSAL, Melike KAZAK, Sinan ARKIN,
Baris SALIHOGLU
Middle East Thecnical University, Institute of Marine Sciences, Mersin

mantikci@ims.metu.edu.tr

The Sea of Marmara ecosystem has undergone great changes in the last 40 years due to human pressures.
Primary pressure sources can be given as, domestic, industrial and agricultural wastes, over fishing, port
and maritime activities, coastal destructions and deforestation. As a result of these human-induced
pressures, the Marmara ecosystem has deteriorated and significant reductions in biological diversity and
water quality have been observed.

Excessive organic matter and nutrients (Nitrogen-Phosphorus) discharges from point or diffuse
sources to the Sea of Marmara have caused eutrophication. Light transperency, food web, biodiversity and
dissolved oxygen concentrations have been altered due to eutrophication. The increase in the biomass of
primary producers and the amount of organic matter production with the increasing nutrient load has led
to a significant decrease in oxygen concentrations with the oxygen consumption of heterotrophs while
decomposing organic matter, especially in the halocline and sub-halocline layers of the Marmara Sea, which
has a two-layered water column system. In addition to the long-term oxygen depletion problem, mucilage,
which is a phenomenon that has occurred in very few regions of the world, first occurred in the Marmara
Sea between 2007-2008 according to official records and disappeared in 2010. Mucilage is a mucus structure
containing carbohydrates and polysaccharides, formed by the extracellular release of phytoplankton due to
many environmental effects, and can be found on the sea surface, column and floor by attracting the living
and non-living particle structures around it.

The mucilage, which started to appear on the surface in the Marmara Sea in March 2021, was
detected in the entire upper layer of the Marmara in June-July with the one-month oceanographic studies
carried out with the R/V Bilim 2. Studies continued in the Sea of Marmara in September 2021 and March
2022 as well. Current measurements showed that almost all sub-halocline layer of the Marmara Sea was
below the hypoxia limit (<2 mg/L), and in some regions anoxic (oxygen-free) conditions have been
observed. Due to carbohydrate and polysaccharide content of the mucilage, it is speculated that oxygen will
be consumed by bacterial decomposition, thus, oxygen concentrations in the water column will decrease.
Oxygen consumption rates were found to be twice as high in the mucilage period compared to the non
mucilage period on the surface and above the interlayer. In the studies performed from the beginning of
June to the beginning of July, we showed that oxygen decreased in the interlayer and this decrease was
caused by mucilage. In this conference proceeding, the current oceanographic features of the Sea of
Marmara, water column oxygen concentrations and the possible effects of mucilage on oxygen
concentrations are discussed.
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KUZEYDOGU AKDENIZ’DE GOZENEK SUYU VE SEDIMAN BiYOJEOKIMYASI

Ismail AKCAY, Mustafa YUCEL
Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiist, P.K. 28, 33731 Erdemli-Mersin
ismail@ims.metu.edu.tr

Denizel sedimanlarda biyojeokimyasal stregler ve redoksa duyarlt bentik akilar 6trofik ve oksijensiz
kosullatin olusumu ve organik madde (C, N) bolluguyla dogrudan iliskilidir. Bu ¢alismada, oligotrofik
Ozellikte Kuzeydogu Akdeniz’de Mart-Nisan 2018 déneminde toplanan 5 sediman karot (20-50 cm)
orneginde gézenek suyu besin tuzu (Si, N, P) degerleri ve sediman jeokimyasal (C, N, r-Fe) 6zellikleri
belirlenmistir. Gézenek suyu besin tuzu degetleri sediman karotu boyunca reaktif fosfat (POy) icin 0.06-
2.30 uM, nitrat (NO3) i¢in 1.40-67.62 uM, nitrit (INO») icin 0.06-6.75 uM, amonyak (NH4) icin 0.45-120.55
puM ve reaktif silikat (Si) icin 1.22-154.30 uM araliginda degisim géstermistir. Sediman iist katmaninda distik
olgiilen gbzenek suyu besin tuzu degerleri dip katmanlara dogru artis egilimi géstermistir. Jeokimyasal (C,
N) degiskenlerin 6l¢tim sonuglari da sediman kolonu boyunca degisim géstermistir. Toplam karbon (TC)
sonuglart 40-85 mg/g dw (kuru agirlik) arasinda degisim gosteritken, toplam organik karbon (TOC)
degetleri 2.8-8.4 mg/g dw arasindadir. Toplam azot (TN) degetleri ise 0.32-1.14 mg/g dw seviyesindedit.
Sediman TOC ve TN degetleri alt katmanlara dogru azalan bir egilim géstermistir. Sedimanda reaktif demir
(t-Fe) degerleri 12.7-47.8 umol/g dw arasinda ve sediman karotunda derinlikle fazla degismeyen bir profil
gOstermistir. Hem gézenek suyu besin tuzu degerleri hem de kat1 fazda gerceklestirilen organik karbon ve
toplam azot sonuglarina gére organik madde parcalanmast sedimanda ilk 8-10 cm’de gerceklesmistir ve bu
derinligin altinda derinlikle fazla degismeyen, parcalanmaya dayanikli 6zellikte organik maddenin varligi
belirgindir. G6zenek suyu besin tuzu degerleri kullanilarak hesaplanan besin tuzu akilar1 PO4, NO3, NH4 ve
Siigin strastyla 0.35-0.57 mmol m2 yr1, 18.6-66.9 mmol m2 yr1, 2.81-46.2 mmol m2 yr! ve 28.5-77.2 mmol
m?2 yr! arasinda degisim gOstermistir. Birincil Gretimin distk, oligotrofik Szellikte ve dip sulart oksijence
zengin Kuzeydogu Akdeniz’de, sedimandan dip sulara karisan besin tuzu akilarinin kantitatif degerleri
bolgede diger dis girdilerle (nehir, atmosfer, atiksu) kiyaslanabilir seviyelerdedir. Farkli biyokimyasal
6zelliklere sahip Karadeniz ve Marmara Denizi’nde de gbzenek suyu ve sediman biyojeokimyasal stireglerin
bilinmesi bu bélgelerin ekosistem &zelliklerinin anlasilmast ve uygulanacak olan eylem planlari icin 6nemli
bir role sahiptir.

Anahtar Kelimeler: Gézenck suyu, besin tuzlari, sediman, Kuzeydogu Akdeniz.
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POREWATER AND SEDIMENT BIOGEOCHEMISTRY IN THE
NORTHEASTERN MEDITERRANEAN SEA

Ismail AKCAY, Mustafa YUCEL
Middle East Technical University-Institute of Marine Sciences, P.O. Box 28, 33731 Erdemli-Mersin
ismail@ims.metu.edu.tr

Seafloor biogeochemistry and redox-dependent benthic fluxes depend directly on eutrophication,
deoxygenation and organic matter (C, N) abundance. In this study, porewater nutrients (Si, N, P)
concentrations and sediment geochemical (C, N, r-Fe) properties were determined in five sediment core
samples (20-50 cm) obtained from the oligotrophic Northeastern Mediterranean in March-April 2018.
Porwater nutrient concentrations throughout the sediment column ranged between 0.06 and 2.30 uM for
reactive phosphate (POy), 1.40 and 67.62 pM for nitrate (NO3), 0.06 and 6.75 pM for nitrite (NOy), 0.45
and 120.55 uM for ammonium (NHg) and 1.22 and 154.30 uM for reactive Si, respectively. Lower
concentrations were recorded in the upper sediment, increasing with depth throughout the sediment
column. Concentrations of geochemical (C, N) variables also displayed variations within the sediment
column. Total carbon (TC) concentrations ranged between 40 and 85 mg/g dw (dry weight) whilst total
organic carbon (TOC) content varied from 2.8 to 8.4 mg/g dw. Total nitrogen (TN) concentrations varied
between 0.32 and 1.14 mg/g throughout the sediment column. Sediment reactive iron concentrations
ranged from 12.7 to 47.8 umol/g dw and did not significantly change with depth. Both porewater nutrients
and solid state organic matter (C, N) concentrations showed that organic matter degradation processes
occurred in the upper 8-10 cm within the obtained core samples and below this layer, organic matter
concentrations were almost constant with increasing depth indicating the presence of refractory organic
matter that is resistant to decomposition. Benthic nutrient fluxes were calculated for PO4, NOs, NHy4 and
St as 0.35-0.57 mmol m2 yr-1, 18.6-66.9 mmol m2 yr-!, 2.81-46.2 mmol m2 yr! and 28.5-77.2 mmol m2 yr-
1, respectively. The calculated benthic nutrient fluxes in the oligotrophic Northeastern Mediterranean with
low primary productivity and highly oxygenated deep waters were comparable with the other external (river,
atmospheric, wastewater) nutrient inputs. Determination of porewater and sediment biogeochemistry of
the Marmara and Black Sea having distinct biochemical properties is critical to understand these ecosystems

for further use to apply action plans in these regions.

Keywords: Porewater, nutrients, sediment, Northeastern Mediterranean Sea.
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KARADENIZ TURKIYE KARASULARINDA MEVSIMSEL BiRiNCiL URETIM

Mustafa MANTIKCI, Zahit UYSAL, Mustafa YUCEL, Hasan OREK, Baris SALIHOGLU
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

mantikci@ims.metu.edu.tr

Karadeniz 1970’li yillardan baglayan insan aktiviteleri sonucu nehir girdilerindeki besin yiiklerinin artigt
ile 6trofikasyon problemleri yasamistir. 1980-90’larda tepe noktasinda ulasan birincil tGretim, dzellikle
Tuna Nehri kaynakli besin tuzu girdilerinin kesilmesi ile 2000’li yillarin baginda distse geemis ve
giniimiizde gorece disiik dizeyde seyir etmektedir. Yapilan calismalarda Karadeniz’deki birincil
dretimin mevsimsel bir bozulmaya ugradigt ve kis aylarindaki fitoplankton biyokitlesinin yaz
aylarindakinden fazla oldugu gériilmeye baglanmustir. Ozellikle Karadeniz Tiirkiye kiyilarinda artan insan
aktiviteleri ve dolayistyla nehir girdileri ile taginan organik maddelerdeki artis, kiy1 sularda Gtrofikasyonu
tetiklemeye devam etmistir. Yapilan bu ¢alisma ile kiyi-acik etkilesimi ve Karadeniz akinti sistemlerinin
tagidigt besin tuzlarinin birincil Giretimi nasil etkiledigi arastirilmistur.

Birincil Giretim Sl¢timleri 151kl dogrusal inkiibat6r kullanilarak C-14 yontemi ile 2019 Temmuz
déneminde 18, 2020 Mart déneminde 14 ve 2020 Aralik déneminde 22 istasyonda toplam 54 istasyonda
gerceklestirilmistir. Fotosentez hizlart mevsimsellik géstermis, Temmuz 2019°da 6l¢tlen degerler Aralik
2020’den yaklagik 22, Mart 2020’den ise yaklasik 5 kat fazla olmustur. Temmuz 2019’da klorofil-a
konsantrasyonlart diger dénemlere gére oldukea disiik Sl¢tilmiis olsa da, bu dénemde asirt cogaldigt
tespit edilen Ewiliana huxleyi tirinin hiicre boyutunun ve dolayisiyla pigment boyutunun kiciik
olmasindan dolayt Slgiimlerde diisiik biyokutle degerleri gorilmistir. Goérece disik klorofil-a
degerlerine ragmen Olciilen fotosentez hizlart diger dénemlere gore yitksek bulunmus ve bu calisma ile
E. huxleyinin Karadeniz birincil dretiminde 6nemli roli ortaya konmustur. Diger yandan Temmuz
2019da 6lctilen fotosentez-1sik iliskisinin baslangic egrisi (0B) degerinin diger aylardan yiksek olmasi, bu
dénemdeki fitoplanktonun diistik 151tk yogunluklarindan yararlanma konusunda da yetenekli oldugunu
gostermektedir. Bu ¢alisma Tirkiye Karadeniz kiyilarinda cografi kapsami itibariyle yapilmis en detaylt
birincil dretim ¢alismasidir, bu 6zelliginden 6turd fitoplankton fizyolojisi ve karbon iretiminin
tizikokimyasal degiskenlerle olan iliskileri Karadeniz ekosistemini daha detayll anlamamiza yardimct
olacaktir.

Anahtar Kelimeler: Birincil Uretim, Fotosentez
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SEASONAL PRIMARY PRODUCTION IN THE BLACK SEA TURKISH
TERRITORIAL WATERS

Mustafa MANTIKCI, Zahit UYSAL, Mustafa YUCEL, Hasan OREK, Baris SALIHOGLU
Middle East Technical University, Institute of Marine Sciences, Mersin

mantikci@ims.metu.edu.tr

The Black Sea has experienced eutrophication problems with the increase of nutrient rich river inputs as
a result of human activities since 1970s. The primary production, which peaked in the 1980s-90s,
declined in the early 2000s, especially with the decreasing usege of fertililizers reduced nutrient loads
orginated from the Danube River, and is still at a relatively low level today. Studies have shown that the
primary production in the Black Sea is experiencing a seasonal cycle and the phytoplankton biomass in
the winter months is higher than in the summer months. Increasing human activities, especially along
the Black Sea coasts of Turkey, and thus the increase in organic matter carried by river inputs continued
to trigger eutrophication in coastal waters. In this study, we investigated how the coastal-offshore
interaction and the nutrients carried by the Black Sea current systems affect primary production.

Primary production measurements were performed using a linear light incubator by the C-14
method at 18 stations in July 2019, 14 stations in March 2020, and 22 stations in December 2020 at a
total of 54 stations. Photosynthesis rates showed seasonality, the values measured in July 2019 were
approximately 22 times higher than December 2020 and approximately 5 times higher than March 2020.
Although chlorophyll-a concentrations were measured quite low in July 2019 compared to other periods,
low biomass values were observed in the measurements due to the small cell size and therefore the
pigment size of the Emiliana huxteyi species, which was found to be excessively proliferating in this period.
Despite the relatively low chlorophyll-a values, the measured photosynthesis rates were found to be
higher than other periods, and this study showed the important role of E. hux/eyi in the Black Sea primary
production. On the other hand, the fact that the initial curve (08) of the photosynthesis-light relationship
measured in July 2019 is higher than other months indicates that phytoplankton in this period are also
capable of benefiting from low light intensities. This study is the most detailed primary production study
on the Turkish Black Sea coast in terms of its geographical scope, because of this feature, the relationship
of phytoplankton physiology and carbon production with physicochemical variables will help us to
understand the Black Sea ecosystem in more detail.
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SURDURULEBILIR KUCUK OLCEKLI DENIiZ BALIKCILIGININ
GELISTIRILMESI ICIN YENI PERSPEKTIFLER, YENI STRATEJILER:
TURKIYE'DEKI DURUM

Mustafa ZENGIN
Su Uriinleri Merkez Arastirma Enstitiisti, Balikcilik Yénetimi Boliimii, Trabzon

muze5961@gmail.com

Geleneksel kiictik 6lcekli deniz balik¢iligt 21. Yizyilin ilk geyregini geride birakirken, diinya nifusunun
g1da ve gecim glivenligi agisindan artan bir 6nemde rol oynamaktadir. Bununla birlikte, endustriyel baliket
filolarinin denizel canli kaynaklar Uzerindeki artan av baskisy, asirt gelismis ve yikict balikeilik
teknolojilerinin kullanimi, kiyt ¢evresinin bozulmast ve yeterli ydnetim ve diizenleyici 6nlemlerin eksikligi,
dinya capinda geleneksel kiyt balik¢iliginin hayatta kalmasini tehdit etmektedir. Binlerce balik¢idan
olugan Turkiye’deki kiyr balikcilig, kendi ailelerine ve yerel topluluklarina ge¢im kaynagt saglamaktadir.
Bu topluluklar kiyisal bélgelerdeki en yoksul topluluklar arasinda yer almaktadir. Aveilik faaliyetlerinin
endistriyel balik¢ilara gére ¢ok az ve sinirlt oldugu gercegi g6z 6niine alindiginda, gelecek kaygilarinin ve
mesleki varliklarinin korunmasi ¢ok 6nemlidir. Geleneksel kiyt balik¢iliginin stirdtirtilebilmesindeki etkin
olan faktérler kontrol edilmezse, denizel canlt kaynak ile birlikte bu topluluklarin ekonomik ve sosyal
etkinligi giderek kaybolmaya ylz tutacaktir.

Sayisal agidan bakildiginda Tirkiye denizlerinde aveilik yapan baliker filosunun biyik bir
cogunlugunun ‘kiyr balik¢ilig’’ karakterine sahip teknelerinden meydana gelmektedir. 1980’lere kadar
Turkiye denizlerindeki baliket filosu agilikli olarak ‘gelencksel kiyt balikgiligi’ 6zelligine sahip kugiik
teknelerden olusmaktaydi. 1980°den sonra Tiirkiye’deki ekonomi politikalarindaki radikal degisikliklerden
sonra; piyasa ekonomisine gegis ile birlikte endustriyel baliket filosu nicel ve nitel olarak giderek artmaya
baslamistit. Bununla bitlikte karaya ¢ikarilan av miktart da artmistir. Ancak 1990’h yillarin sonunda av
miktart ile baliket filosu arasindaki paralele gelisme tersine donmiistiir. Ozellikle kiyt balikgiligt agisindan
o6nemli kirlmalar yasanmustir. Kiyr balikgilarinin geleneksel av sahalari endistriyel baliket tekneleri ki
bunlara girgir, trol ve deniz salyangozu yontemleri de dahildir isgal edilmeye baslamistir. Bu stregte
merkezi yonetimce her ne kadar koruyucu énlemler alinsa da uygulamada bu gerilemenin asla éntine
gecilememistir. 21. Yizyihin ilk yarisinda bu durum daha da koétilesmistir. Endistriyel balikeilik bir
sekilde kapitalist sistem tarafindan dogrudan veya dolaylt olarak desteklenirken; tiimiiyle kendi 6z emegi,
bireysel ¢abalart ile var olmaya calisan kiy1 balikgilart kaynak yonetimi, sosyo-eckonomik destek agisindan
yalniz birakilmislardir.

Bu acidan kiiciik 6lcekli-geleneksel kiyt balik¢iliginin yeniden canlandirilmasina ve yonelik
koruyucu alternatif kalkinma paradigmalari/politikalart gelistirilmelidir. Kigiik o6lgekli balikeiligin
gelistirilmesinde mavi biiyiime kapsaminda balikcilik kaynaklarinin biyolojik  siirdiriilebilirliginin
saglanmasinin yani sira, daha az sémiriye dayali geleneksel yapinin korunmasinda ‘pesca turizm’ ve
‘slowfish’ anlayisinin hakim kilinmasina yonelik baliket 6rgtitlerinin - kooperatiflerin, sendikalarin ve diger
iliskili paydaslarin bu giliclendirme siirecinde rol almast etkili yol olacaktir. Bu calismada Ttirkiye
denizlerindeki geleneksel kiyt balikciliginin  6nceki ve simdiki durumu somut bazi veriler ile
karsilastirilarak, kaynak yonetimi ve geleneksel balikciligin strdirilebilitligine yonelik ctkarim ve

onerilerde bulunulmustur.

Anahtar Kelimeler: Kiy1 balik¢iligi, Ttrkiye denizleri, stirdirtlebilirlik, yeni bakis acilart
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NEW PERSPECTIVES, NEW STRATEGIES FOR THE DEVELOPMENT OF
SUSTAINABLE SMALL SCALE MARINE FISHERIES: THE SITUATION IN
TURKEY

Mustafa ZENGIN
Central Fisheries Research Institute, Fisheries Management Section, Trabzon

muze5961@gmail.com

As traditional small-scale marine fishing leaves behind the first quarter of the 21st century, it plays an
increasingly important role in the food and livelihood security of the world's population. However,
increasing fishing pressure by industrial fishing fleets on marine living resources, the use of
overdeveloped and destructive fishing technologies, degradation of the coastal environment, and lack of
adequate management and regulatory measures threaten the survival of traditional coastal fisheries
wortldwide. Coastal fisheries in Turkey, which consists of thousands of fishermen, provide a livelihood
for their families and local communities. These communities are among the poorest in coastal areas.
Considering the fact that fishing activities are few and limited compared to industrial fishermen, it is very
important to protect their future concerns and professional assets. If the factors that are effective in the
sustainability of traditional coastal fisheries are not controlled, the economic and social efficiency of
these communities will gradually disappear, along with the marine living resource.

When viewed from a numerical perspective, it is seen that the majority of the fishing fleet in
Turkey's seas consists of small fishing boats with the 'coastal fishing' character. Until the 1980s, the
fishing fleet, which was engaged in fishing activities in the Turkish seas, mainly consisted of small boats
with the ‘traditional small-scale fisheries’. After the radical changes in the economic policies in Turkey
after 1980; with the transition to the market economy, the industrial fishing fleet has begun to increase
quantitatively and qualitatively. With this, the landing has also increased. However, at the end of the
1990s, the parallel development between the catch and effort was reversed. Especially in terms of coastal
fisheries, there have been significant breaks. Traditional fishing grounds of small-scale fishermen began
to be invaded by industrial fishing boats, including purse seine, trawler and sea snails. In this process,
although protective measures were taken by the central government, this regression could never be
prevented in practice. In the first half of the 21st century, this situation has worsened. While industrial
fishing is somehow directly or indirectly supported by the capitalist system,; artisanal fishermen, who try
to exist entirely with their own labor and individual efforts, are left alone in terms of resource
management and socio-economic support.

In this respect, protective alternative development paradigms/policies should be developed for
the revitalization of small-scale-traditional fisheries. In addition to ensuring the biological sustainability
of fisheries resources within the scope of blue growth in the development of small-scale fisheries, it will
be an effective way for fishermen's organizations - cooperatives, unions and other related stakeholders
to take a role in this strengthening process for the preservation of the traditional structure based on less
exploitation, and the predominance of pesca tourism and slowfish understanding. In this study, the
previous and current situation of traditional small-scale fisheries in Turkish seas were compared with
some concrete data, and inferences and suggestions were made for the sustainability of resource
management and traditional fishery.

Keywords: Small-scale fisheries, Turkish seas, sustainability, new perspectives
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SINOP YARIMADASI’NIN KARADENIZ RiM AKINTISINA VE DONGU
OLUSUMLARINA ETKISi

Bilge Tutak!
! Istanbul Teknik Universitesi, Gemi Insaati ve Deniz Bilimleri Fakiiltesi, Gemi ve Deniz Teknolojisi

Miihendisligi Boliimd, Istanbul
tutak@itu.edu.tr

Karadeniz akinti rejimi tiim kiyilari dolasan Rim Akintisi ile yonetilmektedir. Rim Akintisi riizgar etkisi
ile olusan ve siirekli olan bir akintt olmakla birlikte, mevsimsel olarak fiziksel degisikliklere ugramakta,
genisleme/daralma, hizlanma/yavaslama vb. bir cok etkiye maruz kalmaktadir. Rim Akintist ayni
zamanda Karadeniz ekosisteminin de kilit taslarindan birisidir. Ozellikle basen 6lgeginde madde tasinimi
saglamast ve kiy1 ile actk deniz arasindaki etkilesimi siklonik ve antisiklonik déngii yapilari ile saglamasi
buytk 6nem arz etmektedir. Rim akintis1 Karadeniz kiy1 seridi boyunca birka¢ 6nemli noktada degisime
ugramaktadir. Ulkemiz kiyilarinda bulunan en énemli noktalardan bir tanesi de Sinop Yarimadasidir.
Sinop Yarimadasi Rim akintisinin kiyr ile sert bir sekilde etkilesime ugramasina sebep olmaktadir.
Etkilesimin sonugclarindan bir tanesi Rim Akintisinin bir kisminin kuzeye yonelmesidir. Diger bir etkisi
ise bir burun etkisi gdstererek yarimadanin arka kisminda déngiilerin olusmasina sebep olmasidir.

Sinop Yarimadasinin olusan déngtileri nasil etkilediginin anlasilabilmesi amaciyla 2 farklt senaryo
kullanilmstir. Tlk senaryoda model normal olarak calistirlmis akintt ve déngiilerin dagilimi incelenmis,
ikinci senaryoda ise Sinop Yarimadasi yapay olarak kaldirilarak model ¢alistirilmis ve akinti ile dongiilerin
nasil dagilim gosterdigi incelenmistir. Her iki senaryo durumunda dénemsel farklar da incelenmistir. Tki
farklt senaryo ile elde edilen sonuglar Sinop Yarimadas’'nin olmadigt durumlarda Rim Akintisinin daha
fazla taginim sagladigini ve genisliginin de arttigini gostermektedir. Ayrica Sinop Yarimadast’nin arkasinda
olusan déngtilerin toplam sayist incelendiginde ise olusan déngulerin sayisinda %10-15 mertebesinde bir
azalmanin ortaya ¢iktig1 belirlenmistir. Bu yaklasim ile 6zellikle Dogu Karadeniz kiyilarinda olusan kiyisal
antisiklonlarin Rim Akintisinin Sinop Yarimadast ile dogrudan etkilesimi ile ve burun etkisi ile ortaya

ciktig1 anlasilmaktadir.

Anahtar Kelimeler: Karadeniz Okyanus Modeli, Rim Akintisi, Déngii.
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EFFECT OF SINOP PENINSULA TO THE BLACK SEA RIM CURRENT AND
EDDY FORMATION

Bilge TUTAK!
! Istanbul Technical University, Naval Architecture and Ocean Engineering Faculty, Shipbuilding and

Ocean Engineering Department, Istanbul
tutak@itu.edu.tr

The Black Sea circulation regime is governed mostly by the Rim Current, that that flows through the
entire coast. The Rim Current is created by wind curl and it is continuous. However, it shows seasonal
variations, showing different effects of widening/narrowing, speeding/slowing. Rim Current is a major
component of the Black Sea ecosystem dynamics. Especially, material transport at the basin scale as well
as open-coastal water exchange by the coastal cyclonic and anticyclonic eddies are very important
features. Rim Current is modified at several different locations along the coast. One of the most
important locations along the Turkish coast is the Sinop Peninsula. Sinop Peninsula forces a strong
interaction of the Rim Current with the coast. One outcome of this interaction is that a portion of the
Rim Current changes direction towards north. Another outcome is that the Sinop Peninsula acts like a
headland and forces formation of eddies to the east of the Peninsula.

A high-resolution ocean model with two different scenarios is created to understand the effects
of Sinop Peninsula on the formation of eddies and the modification of Rim Current. In the first case,
model is run with regular Black Sea conditions and regular high-resolution coastline. In the second case,
the Sinop Peninsula was artificially removed from the coastline. In both cases, model results in terms of
Rim Current properties and eddy formation has been inspected. The comparison of results from two
different cases showed that the Rim Current transports more flux and has a larger width if Sinop
Peninsula is non-existent. When the number of eddies to the East of the Sinop Peninsula was inspected,
the number of eddies showed around 10-15% reduction in the number of eddies created. This shows
that especially the anticyclonic eddies around Eastern Black Sea are formed by the headland effect of the
Sinop Peninsula as a direct and strong interaction.

Keywords: Black Sea Ocean Model, Rim Current, Eddy.
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ORGANOKLORLU BILESIKLERIN MERSIN KORFEZI BENTIK BESIN
ZINCIRINDE TRANSFERI

Doruk YILMAZ!
Mersin Universitesi Su Uriinleri Fakiiltesi, Mersin

doruk.yilmaz@mersin.edu.tr

Farkli organik madde kaynaklarinin (fitoplankton, makroalg, toprak ve karasal bitkiler) kendine 6zgl
izotopik kompozisyonlarinin olmasi, karasal kékenli organik madde bilesenlerinin arastirilmasina
yardimct olmaktadir. Daha 6nce Mersin Korfezinde yurttilen kirlilik calismalari, ayri ayrt biota ve
sedimandaki birikim diizeyini belirlemeye yonelik arastirmalardir. Organoklorlu kirleticilerin, en alt
duiizeydeki sediman detritusundan daha st diizeydeki balik grubuna kadar olan transferinin incelenmest,
kirleticilerin Mersin Kérfezi bentik besin zincirindeki akist ve biyomagnifikasyonu konusunda 6nemli
bilgiler vermektedir.

Bu calisma, kararlt izotoplar kullanilarak hesaplanan trofik pozisyon (organizmalarin besin
zincirindeki yeri) temelinde kalict organik kirleticilerin bentik besin zincirindeki transferini belirlemeyi
amaglamaktadir. Bu amag dogrultusunda, kitletici gruplarindan DDT tirevleri, HCH ler, klordanlar ve
kararh izotoplardan ise 613C ve 8N Ol¢tlmustiir.

Analiz edilen pestisit DDT metabolitleri (XDDT) 0.02- 36.31 ng/g kuru agithk, XHCH 0.05 —
2.79 ng/g kuru agirlik ve XCHL 0.02 — 2.29 ng/g kuru agirlik araliginda belirlenmistir. En digik §3C
degerleri sediman detritusu ve AKM (askida katt madde) de belirlenirken en yiiksek degerler dil baligt ve
cipurada belirlenmistir. Flde edilen 6rneklerdeki 8'°C degerlerinde ortaya ctkan bolgesel farklilik,
Mezitli’den Seyhan’a dogru azalma egilimi seklinde kendini gostermistir. Benzer egilim 8'SN
degerlerindede gozlenmis olup en disik degerler sediman detritusu ve AKMde &l¢tlmustiir. Bolgeler
arasindaki 8N degerleri farklilik géstermekte olup Seyhan boélgesinden alinan 6rneklerde daha distik
degerler belitlenmistir. Kararli izotop duzeyleri ve yag-normalize kirletici degerleri kullanilarak
hesaplanan biomagnifikasyon faktéri (BMF) degetleri kirleticilerin Mersin  Koérfezi bentik besin
zincirinde AKM den sedimana ve sedimandan biyotaya artarak gectigini gdstermistir.

Anahtar Kelimeler: Bentik besin zinciri, kararl izotop, trofik diizey, organoklorlu bilesikler
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TRANSFER OF ORGANOCHLORINE COMPOUNDS IN BENTHIC FOOD
CHAIN FROM MERSIN BAY

Doruk YILMAZ
Mersin Universitesi Su Uriinleri Fakiiltesi, Mersin

doruk.yilmaz@mersin.edu.tr

Different isotopic composition of each sources of organic matter (phytoplankton, macroalgae, soil and
terrestrial plants) in marine environment provide a useful tool to study the terrestrial sources of organic
matter. Earlier studies conducted in Mersin Bay have been based on contamination levels in biota and
sediment. Investigations on understanding the trophic transfer of organochlorinated contaminants from
detritus to fish provided a critical information about flow of contaminants through the benthic food
chain in Mersin Bay. Main objective of this study is to determine the transfer of persistent organic
pollutants in benthic food chain based on trophic position of the organisms in Mersin Bay using stable
isotope analysis. For this purpose, DDT derivatives, HCHs, chlordans as pollutants and 8'3C and 6>N
as stable isotopes were measured.

Of the pollutants analyzed, DDT metabolites (as XDDT) were the dominant contaminants with
concentrations ranging from 0.02- 36.31 ng/g d.w and followed by XHCH (0.05 — 2.79 ng/g d.w) and
YCHL (0.02 — 2.29 ng/g d.w). Lower values of 813C were determined in sediment detritus and SPM
(suspended particulate matter), while the highest values were determined in Solea solea and Sparus anrata.
The regional variation in 13C values in the samples showed decreasing trend from Mezitli to Seyhan.
A similar trend was observed at 615N values, and the lowest values were measured in sediment detritus
and SPM. 815N values differ among regions and lower values were determined in the samples taken from
the Seyhan region.

The trophic transfer of organic pollutants through the entire food chain in terms of
biomagnification factors (BMFs) was quantified from the slope of the regression between In [lipid
concentration] and 815N. BMFs showed that organic pollutants were considered to biomagnify within
the food chain, from SPM to sediment and from sediment to biota.

Keywords: Benthic food chain, stable isotopes, trophic level, organochlorine compounds
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TURK DENIZLERINE OZGU BUTUNLESIK HIDRODINAMIK-
BIYOJEOKIMYASAL MODEL UYGULAMALARI: KARADENIZ ORNEGI

Sinan Arkin!, Ehsan Sadighrad!, Ali Osman Acar!, Bettina Fach!, Baris SALIHOGLU!
10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

aliacar@ims.metu.edu.tr

Karadeniz’in kendine 6zgt fiziksel ve biyojeokimyasal 6zelliklere sahip olmast, diinyadaki bir¢ok denizi
calismak icin kullanilan poptiler modellerin burada kullanilmasini uygunsuz kilmaktadir. Bu gercek gbz
oniinde bulundurularak, Karadeniz dahil Ttrkiye’yi cevreleyen tim denizlerde kullanilmast miimkiin olan
bitinlesik bir modelleme sistemi gelistirilmistir. Modelleme sisteminin bilesenleri, akintilart ve denizlerin
termodinamik degiskenlerini tahmin edebilen bir fiziksel model, ve bununla biitiinlesik bicimde ¢alismasi
icin gelistirilen biyojeokimyasal modelden olusmaktadir. Gelistirilen modelleme sisteminin Tirkiye
denizleri arasindaki ilk uygulamasi i¢in, biyojeokimyasal acidan modellenmesi en zor denizlerden biri olan
ve Gzellikle oksijensiz ortamda gergeklesen birgok siireci iceren Karadeniz uygun goérilmistiir.

Karadeniz fiziksel dinamiklerinin dogru anlasilabilmesi igin kii¢ik-orta Slgek girdap-cephe
sistemlerinin dogru anlasilmasi gerekir. Bu amagla Nucleus for a European Model of the Ocean (NEMO)
tiziksel modeli Karadeniz’e adapte edilmistir. Bu model 3 km yatay ¢6ztuniirliige ve 75 diisey katmana
sahiptir ve kigctk-orta Olcekli fiziksel dinamikleri ¢6ziimleyebilmektedir. Gelistirilen biyojeokimyasal
model (Turkish Regional Seas Ecosystem Model, TURSEM), organizmalarin icerdigi karbon, azot, fosfor,
silikon ve demirin ve bunlarin yant sira oksijensiz ortamda gerceklesen redoks reaksiyonlari icin 6nemli
olan sulfir ve manganez tirlerinin tahmini yurltebilmektedir ve bu elementlerin sistem icindeki
déngiilerini detayl bir bicimde temsil etmektedir. Yeni gelistirilen modelleme sistemi ile Karadeniz’deki
fiziksel dinamiklerin 6zellikle birincil Giretim Gzerindeki etkileri calisilmistir.

Anahtar Kelimeler: Karadeniz, modelleme, cephe-girdap sistemleri, birincil tiretim
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INTEGRATED HYDRODYNAMIC-BIOGEOCHEMICAL MODEL
APPLICATIONS SPECIFIC TO TURKISH SEAS: BLACK SEA EXAMPLE

Sinan Arkin!, Ehsan Sadighrad!, Ali Osman Acar!, Bettina Fach!, Baris SALIHOGLU!
10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
aliacar@ims.metu.edu.tr

The fact that the Black Sea has unique physical and biogeochemical properties makes it difficult to use
common models used to study many seas in the world. Considering this fact, an integrated modeling
system has been developed that can be used in all seas surrounding Turkey, including the Black Sea.
The components of the modeling system consist of a physical model that can predict currents and the
thermodynamic variables of the seas, and a biogeochemical model developed to work in integration
with it. For the first application of the developed modeling system among Turkish seas, the Black Sea,
which is one of the most difficult seas to model in terms of biogeochemical and includes many
processes especially in an oxygen-free environment, was deemed appropriate.

The Black Sea has unique physical and biogeochemical properties. In order to understand the
physical dynamics of the Black Sea correctly, small-medium scale eddy-front systems should be
understood correctly. For this purpose, the Nucleus for a European Model of the Ocean (NEMO)
model was adapted to the Black Sea. In the Black Sea NEMO model, Arakawa-C grid horizontal 3 km
resolution and 75 vertical layers were used (Turkish Regional Seas Ecosystem Model, TURSEM).
A complex biogeochemical model that tracks the cycles of C, N, P, Si, O, Fe, Mn, S and includes
variable, quota-based stoichiometry of biological components is set for the Black Sea. The model is
used to understand how mesoscale eddies and frontal features affect new production in the Black Sea.
Physical and biogeochemical model validation was done by in situ and remote sensing measurements.

Keywords: Black Sea, modelling, eddy-front systems, primary production
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DOGU AKDENIZ'DE OKYANUS ASITLENMESI VE ANTROPOJENIK
KARBON VE ASITLENMENIN KALSIFIYE ORGANIZMALAR UZERINDEKI
ETKILERI

Emel KOCAMAN!, Koray OZHAN!, Valeria IBELLO!
! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Osinografi, Mersin

emelkocaman@ims.metu.edu.tr

Kiresel 1sitnma ve iklim degisikligi, fosil yakitlarin yanmasi ve arazi kullanimindaki degisiklikler nedeniyle
atmosferdeki karbondioksit (COz) konsantrasyonunun artmasindan kaynaklanmaktadir. Okyanus
asitlenmesi, atmosferik karbondioksitin (COz) hizla artmasinin neden oldugu okyanuslarin en 6nemli
giincel sorunlarindan biridir. Dogu Akdeniz, asitlenme ve karbonat sistemleri agisindan az bilinen bir
alandir.

Bu calismanin ik boliminde, asitlesmenin belitli 6zelliklerinin  tim  bilinmeyenleri
arastirtlmaktadir. Ultra-oligotrofik Dogu Akdeniz'in yiizey sularindaki toplam alkalinitesi ve CO2 kismi
basinct (pCO») degiskenligi belirlenecektir.

Calismanin ikinci bélimiinde asitlenme seviyelerinin anlasilmasinin yant sira, bilgiler deniz
yasamina aktarilacak ve asitlenmenin organizmalar tzerindeki etkilerine odaklanilacaktir. Okyanus
asitlenmesi, okyanuslarin kimyasint degistirir bu nedenle tim deniz organizmalart dogrudan veya dolaylt
olarak etkilenir, 6zellikle kalsifiye organizmalar kabuklarinda ve iskeletlerinde karbonat iyonlarina ihtiyag
duyduklarindan etkilenmektedir. Asitlenmenin kalsifiye edici organizmalar Gzerindeki etkileri, IAEA
(Uluslararast Atom Enerjisi Ajanst) ile es zamanlt olarak tiim diinyada 17 tlkede devam eden Kiiresel
Programda koordineli arastirma faaliyetleri ile arastirilmaktadir. Bu projenin ana hedefleri; Asitlenmenin
onemli deniz driinleri tiirleri izerindeki etkilerini anlamak ve isbirlikei bir yaklasimla uyum stratejilerini
kesfetmektir.

Bu amag¢ dogrultusunda; okyanus asitlenmesinin 6nemli deniz Grlinleri Gzerindeki uzun vadeli
etkilerini degerlendirmek igin ortak bir deneysel yaklasim uygulanmaktadir. Okyanus asitlenmesinin
etkilerini izlemek i¢in uzun vadeli ¢alismalar gereklidir, ancak bu ¢alismalardan ¢ok az vardir. Odak
kalsifiye organizma bir midye (mollusca) tiiriidiir; Akdeniz Midyesi olarak bilinen Myzlus Galloprovincialis.
Kalsiyum karbonatin (CaCOs3) dustik pH' a karst hassas tiirleri olan Akdeniz Midyesi bol bulunan bir
tirdir ve kabugu tamamen aragonit ve kalsittir. Ayrica sosyoekonomik 6zellikleri nedeniyle Tirkiye'de
en cok tiiketilen balik dist deniz tlrlerinden biridi.

Anahtar Kelimeler: Okyanus Asitlenmesi, Dogu Akdeniz
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OCEAN ACIDIFICATION AND ANTHROPOGENIC CARBON IN THE
EASTERN MEDITERRANEAN SEA AND THE EFFECTS OF ACIDIFICATION
ON CALCIFYING ORGANISMS

Emel KOCAMAN!, Koray OZHANY, Valeria IBELLO!
1 Middle East Technical University, Institute of Marine Sciences, Oceanography, Mersin

emelkocaman@ims.metu.edu.tr

Global warming and climate change are caused by the increase of carbon dioxide (CO2) concentration
in the atmosphere due to fossil fuels combustions and changes of land use. Ocean acidification is one of
the most substantial current issues of oceans caused by the rapid increase of the atmospheric carbon
dioxide (CO2). The Eastern Mediterranean Sea is poorly known area with respect to acidification and
carbonate systems.

At the first part of this study, all the unknowns of particular characteristics of acidification are
investigated. The total alkalinity and the Ocean Acidificationpartial pressure of CO2 (pCOy) variability
in the surface waters of the ultra-oligotrophic Eastern Mediterranean Sea will be figured out.

Besides understanding the chemistry and the acidification levels at the second part of the study
the knowledge will be transferred to the marine life, and focus on the effects of acidification on
organisms. Ocean acidification changes the chemistry of the oceans therefore all marine organisms have
been affected directly or indirectly, particularly, calcifying organisms has been affected as they need
carbonate ions in their shells and skeletons. The effects of acidification on calcifying organisms, will be
investigated with a Global Programme of coordinated research activities with IAEA (International
Atomic Energy Agency) which is simultaneously going on at 17 countries all over the World. The main
goals of this project are; to understand about the effects of acidification on key seafood species and to
explore adaptation strategies with a collaborative approach.

In accordance with this purpose; it is applied a common experimental approach to assess the
long-term impacts of ocean acidification on key seafoods. Long-term studies are essential to track the
effects of ocean acidification, but there are few of these studies. The focus calcifying organisms is a
Mollusca species; Mytilus Galloprovincialis which is known as Mediterranean Mussel. Mediterranean Mussel
is an abundant species and its shell is fully aragonite and calcite that are vulnerable types of calcium
carbonate (CaCOs3) against low pH. Moreover because of the socioeconomically aspects as it is one of

the most consumed non-fish marine species in Turkey.

Keywords: Ocean acidification, The Eastern Mediterranean Sea.
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KABLOSUZ ALGILAYICI AGI YONTEMI IiLE DENIiZ SUYU
PARAMETRELERININ KONUMSAL OLARAK iZLENMESI ICIN DURUM
IZLEME SiSTEMI

Hiiseyin DURANY, Firat YUCEL?
'Akdeniz Universitesi, Elmali Meslek Yiiksekokulu, Bilgisayar Programciligt Béliimii, Antalya
2Akdeniz Universitesi, Enformatik Béliim Baskanligi, Antalya

huseyinduran@akdeniz.edu.tr

Bu ¢alismada, deniz suyu parametrelerinin izlenmesi amactyla kablosuz algilayict agi yontemi ile bir
durum izleme sistemi tasarlanmistir. Onerilen sistem, bir ana digiim ve iki algilayict digiimden
olugsmaktadir. Agdaki her bir algilayict digim tzerinde, sicaklik, pH ve konum algilayicilart
bulunmaktadir. Algilayict diigiimlerinden gelen veriler ZigBee teknolojisi ile 6nce ana diigiime, ardindan
GPRS teknolojisi kullanilarak uzak sunucuya génderilmistir. Alinan veriler; zaman, konum ve algilayict
degerleri seklinde uzak sunucuda yer alan veri tabaninda saklanmustir. Onerilen sistemde, tasarlanan web
sitesi aracilityla saklanan verilerin anlik takibi yapilabilmektedir. Web sitesinde sunulan veriler, Excel
dosyast formatina dénistirilerek indirilebilmekte, bu sayede ArcGIS yazilimina kolayca entegrasyon
saglanabilmektedir. Onerilen kablosuz ag sistemi, Antalya ili Konyaalt: sahilinde deniz yiizeyine kurularak
test edilmistir. Yapilan deneysel testlerde toplanan veriler kullanmilarak, ArcGIS yaziliminda jeoistatistiksel
analiz yontemlerinden biri olan ters mesafe agithikli (IDW) enterpolasyon yontemi ile alansal dagilim
haritalart  olusturulmustur. Su parametrelerindeki degisimler dakika, saat ve glin bazinda
degerlendirilmistir. Ayrica, alansal dagilim haritalari, ArcGIS yazilimindan bagimsiz olarak internet sitesi

tzerinden IDW enterpolasyon yontemi ile ¢evrimici olarak olusturulmustur.

Anahtar Kelimeler: Nesnelerin Interneti, Kablosuz Algilayict Aglar, Ters Mesafe Agrlikh
Enterpolasyon Yontemi, ZigBee, GPRS
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A CONDITION MONITORING SYSTEM FOR SPATIAL TRACKING OF
SEAWATER PARAMETERS USING WIRELESS SENSOR NETWORK

Hiiseyin DURANY, Firat YUCEL2
'Akdeniz Universitesi, Elmali Meslek Yiiksekokulu, Bilgisayar Programciligt Béliimii, Antalya
2Akdeniz Universitesi, Enformatik Béliim Bagkanligt, Antalya

huseyinduran@akdeniz.edu.tr

In this study, a condition monitoring system is designed with the wireless sensor network method in
order to monitor seawater parameters. The proposed system consists of a master node and two sensor
nodes. There are temperature, pH and position sensors on each sensor node in the network. The data
obtained from the sensor nodes is firstly sent to the main node with ZigBee technology and then sent
to the remote server using GPRS technology. Received data as time, location and sensor values is stored
in the database located on the remote server. In the proposed system, instant monitoring of the stored
data can be done through the designed website. The data presented on the website can be downloaded
by converting to Excel file format, thus it allows integration with ArcGIS software easily. The proposed
wireless network system is tested by installing it on the sea surface on the Antalya province Konyaaltt
coast. By using the data collected in the experimental tests, areal distribution maps are drawn with the
inverse distance weighted (IDW) interpolation method, which is one of the geostatistical analysis
methods in ArcGIS software. The changes in water parameters are evaluated on the basis of minutes,
hours and days. Additionally, the areal distribution maps which is independent of the ArcGIS software
are drawn as online using the IDW interpolation method on the website.

Keywords: Internet of Things, Wireless Sensor Networks, Inverse Distance Weighted Interpolation
Method, ZigBee, GPRS.
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MARMARA DENIZi DOGU BASENI MEIiOBENTIK TOPLULUKLARI VE
CANLI SERT KABUKLU MEIOBENTIK FORAMINIFERLERIN EKOLOJIK
OZELLIKLERI

Ibrahim OKSUZ!, Ahsen YUKSEK!, Yaprak GURKAN!
1Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiist, Fiziksel Osinografi ve Deniz Biyolojisi
A.B.D, Istanbul
ibrahimoksuz86@gmail.com

Bu arastirma, Marmara denizi dogu baseni meiobentik fauna ve canli sert kabuklu foraminifer tiirlerinin
dagiliminin  belitlenmesi  amaciyla Eylul-2021'de  80-350 m arasindaki 8 farkli derinlikte
gerceklestirilmistir. 0,1 m? Van Veen Grab ile alinan sediman érneginden yiizey alant yaklasik 12,56 cm?
, uzunlugu 10 cm olan tip yardimiyla 2 tekrarli alt 6rnekleme yapilmistir. Alnan érnekler 500-63um goéz
acikligindaki eleklerden elenerek Rose Bengal boyama teknigiyle 11 grup (Sert kabuklu Foraminifer,
Yumusak kabuklu Foraminifer, Nematoda, Harpacticoida, Polychaeta, Bivalvia, Gastropoda,
Oligochaeta, Ostracoda, Ciliophora ve Gromiida) belirlenmistir. Istasyonlarda ortalama bolluk degerleri
bakimindan Sert kabuklu Foraminifer 31-947x103 birey/m? ile en yiksek deger araligina sahipken
Nematoda ve Bivalvia bolluk degerleti sirastyla 1-75x103 ve 1-33x103 birey/m?dir. 4 genusa (Ammonia,
Ephidium, Quinguelocnlina ve Globobulimina) ait tirlerin baskin oldugu 2 ordo, 9 familyaya ait toplam 27
canlt meiobentik Sert kabuklu Foraminifer tiirti tespit edilmistir. Yine bu tiitlerin canli/6li/fosil oranlari
hesaplanmus, distik ¢6ztinmus oksijen seviyelerine karst yliksek toleransa sahip Sert kabuklu meiobentik
Foraminifer turlerinin 6zellikle daha derin istasyonlarda baskin oldugu ve poptlasyonlarin ¢ogunlukla
canlt bireylerden olustugu kaydedilmistir. Canli tiirleri icerisinde Hauerinidae familyasina ve Ammonia
(Rotaliidae) genusuna ait tiirlerde cevresel degiskenlerde cesitli bozulmalarin géstergesi olarak kabul
edilen %10,7 oraninda farkls sekillerde anomaliler ve %8,2 oraninda renklenmeler tespit edilmistir.

Anahtar Kelimeler: Meiobentoz, Canli Sert kabuklu Foraminifer, Taksonomi, Ekoloji, Marmara Denizi
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MEIOBENTHIC ASSEMBLAGES AND THE ECOLOGICAL ATTRIBUTES OF
LIVING HARD-SHELLED MEIOBENTHIC FORAMINIFERA COMMUNITIES
IN THE EASTERN BASIN OF THE SEA OF MARMARA

Ibrahim OKSUZ!, Ahsen YUKSEK!, Yaprak GURKAN!
1istanbul University, Institute of Marine Sciences and Management, Department of Physical
Oceanography and Marine Biology, Istanbul
ibrahimoksuz86@gmail.com

This research was carried out at 8 stations with the depths ranges between 80-350 m in order to
determine the distribution of meiobenthic fauna and living hard-shelled foraminifera in the eastern basin
of the Sea of Marmara in September 2021. Two replicates of subsampling were performed with the help
of a tube that had a surface area of about 12.56 cm? and a length of 10 cm from the sediment sample
taken with a 0.1 m? Van Veen Grab. The samples were sieved through a 500-63pum mesh-sized net and
11 taxa (Hard-shelled Foraminifera, Soft-shelled Foraminifera, Nematoda, Harpacticoida, Polychaeta,
Bivalvia, Gastropoda, Oligochaeta, Ostracoda, Ciliophora, and Gromiida) were determined by Rose
Bengal staining technique. In terms of the mean abundance values, Hard-shelled Foraminifera have the
highest value range with 31-947x103 ind/m? while the abundance of Nematoda and Bivalvia ranged
between 1-75x103 and 1-33x10% ind/m?, respectively. A total of 27 Hard-shelled Foraminifera species
belonging to 2 orders and 9 families were recorded with an apparent dominancy of 4 genera; Ammwonia,
Elphidinm, Quingueloculina, and Globobulimina. Additionally, we estimated the living/dead/fossil ratios of
the them and found that the species that have a high tolerance to low dissolved oxygen levels were
particularly dominant at deeper stations, and the populations mostly consist of living individuals. Species
belonging to the family Hauerinidae and the genus Ammonia (Rotaliidae) have been recorded to have
various types of anomalies with a ratio of 10.7% and colorations of 8.2% which are considered indicators

of several deteriorations in the environmental variables.

Keywords: Meiobenthos, Living Hard-shelled Foraminifera, Taxonomy, Ecology, The Sea of Marmara

KARADENIZ 170 KARADENIZ

TEKNIK UNIVERSITESI TEKNIK UNIiVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:ibrahimoksuz86@gmail.com

Ulusal

Deniz Bilimle
Konferansi

KUZEYDOGU MARMARA DENIZI’NDE ISIKLI TABAKANIN ZAMANA BAGLI
DEGIiSiMI
Ilavda Destan OZTURK!2 Dilek EDIGER!, Hiisne ALTIOK!

1{stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiist, Fiziksel Osinografi ve Deniz Biyolojisi
Ana Bilim Dali, Istanbul
?Tiirk Deniz Arastirmalart Vakfi, Istanbul
destanozturk@jistanbul.edu.tr

Istk deniz ckosistemlerinde, besin tuzlari ile birlikte birincil Giretim ve fotosentetik stireclerin kontroliinde
ana rol oynamaktadir. Isikli tabaka tanimi icin fotosentetik aktif radyasyon (PAR)’a ait 151k sénim
(atentiasyon) katsayist (Kd), 1stkli tabaka derinligi (6fotik zon) (Zeu) ve Seki disk derinligi (ZSD)
kullanilmaktadir. Seki disk, 1stk gecirgenligi (berraklik) hakkinda ilk bilgileri saglamakla beraber, ZSD
degeri havanin ve denizin durumu, gézlemci vb. faktorlerden etkilenmektedir. Bu nedenle 1s1kli tabaka
derinligi calismalarinda yiizey PAR degerinin %1’ indigi derinligin (Zeu)’nun kullanilmasi daha dogru
sonu¢ vermektedir. Marmara Denizi farklt baskilar altinda ekosistem bozulmasina maruz kalan bir i¢
deniz durumundadir. Kirliligin etkisinin daha belirgin gorilldigi st tabaka sularinda 1s1klt tabaka kalinlig
azalmis ve haloklinin hemen altindaki sularin ¢6ziinmis oksijen degerlerinde hizli ¢Skiisler (oksiklin)
olusmustur. Marmara Denizi'nde PAR verileri kullanilarak elde edilmis giincel 1sikli tabaka derinligi
calismast oldukea azdir. Bu calismada Istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii
tarafindan 2000-2009 yillari arasinda ISKT izleme calismalart kapsaminda elde edilmis 4 istasyona ait PAR
ve ZSD degetleri, incelenmigtir. Calismanin amact 2000-2009 yillari arasinda Marmara Denizi kuzeyinde
yer alan acik ve kiy1 istasyonlarinda 1siklt tabakanin degisiminin PAR ve Seki Disk degetleri ile birlikte
incelemek, aralarindaki iliskiyi belirlemek ve giincel durum (2019) ile karsilastirmaktir.

Calisilan bolgede belirtilen yillar icin 1s1kli tabaka derinligi (Zeu) ve 1sik soniimlenme katsayist
(Kd) degetleri hesaplanmistir ve ZSD ile iligkisi incelenmistir. ZSD degerinin tiim istasyonlar i¢in 10 yallik
aylik diizenli verisi degerlendirildiginde en diisitk degetlerin ilkbahar aylarinda, en yiiksek degerlerin ise
sonbahar aylarinda kaydedildigi gézlenmistir. Bélgede ZSD derinligi 2.5 m ve 17.7 m arasinda
degismektedir. PAR’1n %1’e indigi derinlik olarak nitelendirilen 1s1kli tabaka derinliginin (6fotik zone) en
disiik oldugu tiim zamanlarda ortalama séniimlenme katsayisinin (Kd) yiiksek oldugu belirlenmistir.
Ofotik zone 2000-2009 yillart arasinda M23 ve MBC istasyonlarinda, M14 ve MY2 ye gére daha derin
oldugu belirlenmigtir. M23 ve MBC istasyonlarinda 2000-2009 yillar1 arasinda ilkbahar aylarinda elde
edilen Kd degerleri ile 2019 yihi ilkbahar degerleri karsilastirildiginda, séniimlenme katsayisiun iki
istasyon icin de 2019 yilinda artis gosterdigi gbzlenmistir.

Anahtar Kelimeler: Isikli tabaka derinligi, Seki Disk Derinligi, Séntimlenme Kat Sayisi, Marmara Denizi
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TEMPORAL CHANGES OF THE EUPHOTIC ZONE IN THE
NORTHEASTERN SEA OF MARMARA

Iayda Destan OZTURK!2, Dilek EDIGER!, Hiisne ALTIOK!
1Istanbul University, Institute of Marine Science and Management, Department of Physical

Oceanography and Marine Biology, Istanbul
?Turkish Marine Research Foundation, Istanbul

destanozturk@istanbul.edu.tr

Light plays a major role in the control of primary production and photosynthetic processes along with
nutrients in marine ecosystems. Light attenuation coefficient (kd) of photosynthetically active radiation
(PAR), euphotic zone depth (Zeu) and Sechi disc depth (ZSD) are used for the definition of illuminated
layer. While the Secchi disk provides the first information about the light transmittance (turbidity), the
ZSD value can be affected by some factors such as conditions of the air and sea, the observer, etc.
Therefore, it is more accurate to use the depth (Zeu) at which the surface PAR value decreases to 1%.
The Marmara Sea is an enclosed sea subject to ecosystem degradation under different pressures. In the
upper layer waters, where the effect of pollution is more evident, the luminous layer thickness decreased
and rapid collapses (oxycline) occurred in the dissolved oxygen values of the waters just below the
halocline. Current light layer depth studies using PAR data in the Sea of Marmara are very scarce. In this
study, the PAR and ZSD values of 4 stations obtained by the Istanbul University Marine Sciences and
Management Institute between 2000-2009 within the scope of ISKI monitoring studies were examined.
The aim of the study is to examine the change of the luminous layer together with the PAR and Secchi
Disk values in the open and coastal stations located in the north of the Marmara Sea between the years
2000-2009, to determine the relationship between them and to compare them with the current situation
(2019).

The euphotic zone depth (Zeu) and light attenuation coefficient (IKd) values were calculated and
their relationship with ZSD was examined in the study area for the years specified. The 10-year monthly
data of ZSD value for all stations were evaluated and it was observed that the lowest values were recorded
in the spring months and the highest values in the autumn months. ZSD depth varied between 2.5 m
and 17.7 m in the study area. It has been determined that the average attenuation coefficient (Kd) is high
at all times when the euphotic zone depth, which is defined as the depth where PAR decreases to 1%, is
the lowest. The euphotic zone depth was deeper at M23 and MBC stations than M14 and MY2 between
2000 and 2009 sampling period. It was observed that recent Kd values (2019) increased when compared
to 2000-2009 sampling period during spring season at M23 and MBC.

Keywords: Euphotic zone depth, Secchi disk depth, Attenuation coefficient, Sea of Marmara
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IRAN 20.

KIYI KUMULLARININ TAKIBINE YENI BiR YAKLASIM

Irem Yesim SAVAS!, Evrim KALKAN TEZCAN?, Devrim TEZCAN3
1 Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Osinografi Bliimii, Mersin
20rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Osinografi Béliimii, Mersin
3Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Osinografi Bolimii, Mersin

yesim.savas@ims.metu.edu.tr

Kiuyr bitki ortisti, kumullarin varligt ve kumullar Gzerine yerlesmis yaban hayatinin stirdirtlebilirligi
acisindan 6nemlidir. Kiy1 alant ¢evresindeki yerli flora, kiy1 bitki Srtiistiniin temelini olusturur ve biyolojik
cesitliligi artirrr. Kumu kok sistemleri ve rizomlart araciligiyla ortama sabitlerken istilact tiirlerin
poptilasyonlarint kontrol altinda tutarak ve acik sulara dogru ilerleyebilecek erozyonu ve kum akisini
onleyerek koruyucu gérevi gorirler. Bununla birlikte, kirli ve Strofik alanlardan yarar saglayabilecek ve
gelisebilecek olan ruderal tiirlerin aksine bu endemik tirler habitatlarindaki bozulmalara karst kirilgandir
ve hayatta kalip varliklarin stirdiirebilmeleri essiz ¢evre kosullarinin stabilligine baglidir. Bu nedenle, yerli
bitki 6rtisii kiyr ekolojik saglik gbstergesi olarak degerlendirilebilir ve bu alanlart gézlem altinda tutmak
ve mevsimsel olarak Ureme davramglari, &beklikleri ve hacimleri hakkinda dizenli ve nicel takipler
yapmak toplumun yarart ve endemik doganin korunmasi icin en iyisi olacaktir.

Yukarda bahsedilen argiimanlara dayanarak bu endigelere yonelik yeni bir metodoloji gelistirdik.
Bir 4K insansiz hava aract kullanarak kiyt kumullarinin tizerinden ylksek ¢ozintrlukla algak irtifa
goruntiiler topladik. Belirlenen Yer Kontrol Noktalar’nin lokasyonlart bir GNSS alicst ile belirlenmistir.
Alinan gorintiler fotogrametrik olarak dogru goriintiiler elde etmek icin ArcGIS Pro (OESRI) yazilimi
kullanarak islenmistir. Bir ortomosaik goriintii ile saysal yiikseklik modeli elde edilmistir. Sonrasinda
ArcGIS Pro (©ESRI) yazilimi icinde bir derin &grenme is akist kullanilarak kiyisal vejetasyon
siniflandirilmistir.

Anahtar Kelimeler: Kiyisal bitki 6rtiisti, Drone, Derin 6grenme.
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A NEW APPROACH TO TRACKING COASTAL SAND DUNES
Irem Yesim SAVAS!, Evrim KALKAN TEZCAN?, Devrim TEZCAN3

1 Middle East Technical University, Institute of Marine Sciences, Oceanography Department, Mersin

2 Middle East Technical University, Institute of Marine Sciences, Oceanography Department, Mersin

3 Middle East Technical University, Institute of Marine Sciences, Oceanography Department, Mersin
yesim.savas@ims.metu.edu.tr

Coastal vegetations are substantial for the existence of sand dunes and the sustainability of wildlife
occupying the dunes. Native flora around the coastal area forms the basis of the coastal vegetation and
enhances biodiversity. They serve as a preserver by keeping invasive species' populations in control and
preventing the erosion and sand flow towards the open waters by anchoring the sand through their root
systems and rhizomes. However, these endemics have unique survival conditions and are vulnerable to
disturbance in their habitat, unlike the ruderal species that would benefit from and thrive in polluted and
cutrophicated areas. Therefore, native vegetation could be received as coastal ecological health
indicators, and it would be society’s best to keep these areas on observation and make regular and
quantitative follow-ups on their reproduction behavior, patchiness, and volumes seasonally.

With regard to these arguments, we developed a new methodology that would benefit our
concerns. We used an Unmanned Aerial Vehicle, a 4K drone, to acquire low-altitude aerial images of the
coastal dune. Ground control points (GCPs) were positioned and their geographic location was acquired
using a GNSS receiver. The images were processed in ArcGIS Pro (©OESRI) software to obtain
photogrammetrically correct imagery. An orthomosaic image and a digital elevation model were
generated. A deep learning workflow was applied in ArcGIS Pro software to classify the coastal

vegetation.

Keywords: Coastal vegetation, Drone, Deep learning.
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KUZEYDOGU AKDENIZ'DE iKLIiM GOSTERGELERININ BALIK BOLLUGU
UZERINDEKI ETKIiSININ ON ANALIiZi

Metrve Kurtl, Ali Cemal Giiciil
1 ODTU, Deniz Bilimleri Enstitiisii, Deniz Biyolojisi ve Balik¢ilik Bolimii, Mersin

Merve.kurt@ims.metu.edu.tr

Deniz ekosistemleri insan kaynakli tehditler sebebiyle hizla degismektedir. Bunlardan biri ézellikle son
yillarda belirgin hale gelen iklim degisikligidir. Bulundugu cografik konumdan dolayt Akdeniz bu
degisimden en cok etkilenen bolgelerden biridir. Bugtin Akdeniz, kiiresel ortalamadan %20 daha hizli
sinirken, en yiksek sicakliklar Dogu’sunda gézlemlenmektedir. Deniz canlilarin bu 1sinmaya gesitli
sekillerde yanit verdigi ¢alismalarla kanitlanmugtir. Stirdtrtlebilir baliketlik uygulamalart tasarlayabilmek
i¢in, balik stoklarindaki hangi degisikliklerin iklimle alakali oldugunu anlamak énem tasimaktadir. Bu
ama¢ dahilinde yapilan bu calismada, Tturkiye’'nin Giiney kiyisinda avlanmakta olan biokitlelerindeki
degisimi biiytik élcekli iklim indeksleriyle ile agiklanabilecegini varsaydik. Biokiitle g6stergesi olarak kabul
edilen birim ¢abaya disen balik miktarinda (CPUE) meydana gelen degisimler ile, biiyitk 6l¢ekli iklim
indeksleri olan NAO (Kuzey Atlantik Salinimi) ve EA/WR (Dogu Atlantik/ Bati Rusya) indeksi
arasindaki zamansal uygunluk arastirilmistir. Givenirligi sorgulansa da Tirkiye Istatistik Kurumu
(TUIK) tarafindan resmi olarak raporlanan ve yillardir tutarli bir istatistik yontemle toplanan karaya
cikarilan balik miktari ve baliket filosu istatistikleri 1987 ve 2020 yillart icin derlenmistir. Balik tirleri trol
ile yakalananlar ve girgir ile yakalananlar olarak gruplandirilmistir. Trol ve girgir olarak gruplanan tekne
sayilart, yillik birim ¢abaya diisen balik miktarlarinin hesaplanmasinda kullanilmistir. Tklim etkisini
gosterebilmek icin EA/WR (Dogu Atlantik/ Batt Rusya) indeksi dort mevsime gore ayrilmig, NAO
(Kuzey Atlantik Salinimi) icinde sadece kis indeksi (DJFM) kullanilmistir. Indeksler ve CPUE zaman
serilerindeki otokorelasyon, ARIMA modeliyle giderildikten sonra, aralarindaki iliski kalintilara capraz
korelasyon analizi uygulanarak incelenmistir. Genel olarak trol aveiligt CPUE degeri ile NAO/DJFM ve
EA/WR arasinda istatistiksel olarak 6nemli iligkilerin oldugu gostermistir. Model iliskiyi, NAO/DJFM
ile pozitif ve 3, EA/WR Yaz ile pozitif 2 yillik, EA/WR Sonbahar ile negatif 4 yillik sarkma olarak
vermistit. NAO/DJFM genellikle sicakliklar tizerinde etkiliyken EA/WR’nin yagislarla ilintili oldugu ve
Akdeniz’deki avlanma dénemi dikkate alindiginda kis aylarindaki sicaklik degisiminin tireme dénemi
Oncesi optimal ortam kosullarint etkileyerek baliklarin Greme bagarisina, yagislarin ise birincil Gretime
baglt olarak biyiimeleri tizerinde etkili olduklart ileri siiriilebilir. Girgir avelign CPUE degetleri sadece
EA/WR Kis indeksiyle iliskili gorunmektedir. Cok genis olan sarkma zamanini pelajik baliklar tizerinde
etkisi bilinen diger faktorleri akla getirmektedir. Sonu¢ olarak, bu 6n ¢alisma, iklim indekslerinin,
Akdeniz’deki balik miktarini etkileyen gostergelerden biri olarak kullanilabilecegi konusunda 6nemli

ipuglart sunmustur.
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PRELIMINARY ANALYSIS OF IMPACT OF THE CLIMATE INDICATORS ON
FISH ABUNDANCE IN THE NORTHEASTERN MEDITERRANEAN

Metrve Kurtl, Ali Cemal Giiciil
1 ODTU, Deniz Bilimleri Enstitiisii, Deniz Biyolojisi ve Balik¢ilik Bolimii, Mersin

Merve.kurt@ims.metu.edu.tr

Marine ecosystems are altering as a response to climate change. One of these threats which became
particularly evident in recent decades is climate change. Due to its location, Mediterranean Sea is
considered one of the most susceptible regions to climate change and is getting warmer 20% faster than
the global trend with highest values observed in the Eastern part. Marine fauna has already been reported
to react to this warming in a wide range of ways. It is essential to understand what changes in the fish
stocks is related to climate change to design sustainable fishing practices. Within this context, we
assumed that the large-scale climate indices may explain the changes in the abundance of exploited fish
populations in the in the Turkish coast of Mediterranean Sea. For this purpose, the temporal
correspondence between the main patterns of catch per unit effort (CPUE) variations and large-scale
climate indices North Atlantic Oscillation (NAO) and FEast Atlantic-West Russia (EA-WR)
teleconnection patterns has been investigated. Thus, although its reliability is questioned, officially
reported landing and fishing boat statistics that has been gathered with consistent a method for years by
Turkish Statistical Institute (TUIK) compiled for the years 1987 and 2020. Fish species categorized as
“trawl catch” and “purse seine catch” regarding the fishing practice used to catch them. The number of
fishing vessels are used to calculate annual CPUE values of trawlers and purse seiners. EA-WR index is
divided into four seasons whilst only Winter NAO (December-January-February-March) index has been
used to explain atmospheric variations. In order to measure parallelism between climate indices and
variations in CPUEs, cross-correlation analysis with ARIMA models has been performed. In general,
CPUE of trawl catch was significantly affected by NAO DJFM and EA/WR Summer and Autumn
indices whilst CPUE of purse seiners were significantly correlated only with EA/WR Winter Index. Our
results indicate that although the large-scale climate indices are failed to explain particular patterns, they
have significant impact on CPUEs. However, other drivers that are probably acting in combination to
climate must be included for future studies.

Key words: Climate Indices, Fishery
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KARADAN DENIZE VURANLAR - DENiZ COPLERIi: KUZEY EGE,
GOKCEADA ORNEGI

M. idil 6Z!, Onur GONULALZ2, Abdullah TUGRALS?
! Canakkale Onsekiz Mart Universitesi, Deniz Teknolojileri Meslek Yiiksekokulu, Sualtt Teknolojisi
Programi, Canakkale
2 Istanbul Universitesi, Su Bilimleri Fakiiltesi, Deniz ve Icsu Kaynaklart Yoénetimi Bolimi, Istanbul
3 Canakkale Onsekiz Mart Universitesi, Gokgeada Uygulamali Bilimler Yiiksekokulu, Baliketlik
Teknolojisi Bélumi, Canakkale
Sorumlu yazar: idiloz@comu.edu.tr

Giin gectikge artarak biiyliyen sorunumuz; atiklarin, deniz ve kiyllarimizdaki yogunlugu tzerine yapilan
aragtirmalar detlenmis, Kuzey Ege Denizi ve Gokgeada 6zelinde ¢alisma yapilmistir. Yizen deniz
¢oplerinin, mevcut akinti sistemleri nedeniyle, daha ¢ok Kuzey Ege’de toplandigini ortaya koyan
modelleme ¢aligmalari, bolgenin bu konudaki hassasiyetine dikkat ¢ekmektedir. 2013, 2015 ve 2022
yillarinda, Gékeeada’da, elle kiyilarindan, SCUBA ile deniz dibinden, dip trolleri ve derin su paraketast
ile kita yamacindan ve son olarak kili¢ baligi av1 icin seyreden tekneletle yiizeyden toplanan atiklar, tipleri,
kullanim alanlart ve kaynagina gore gruplandirilmistir. En fazla rastlanan malzemenin, plastik, en yogun
¢c6p gortlen bolgenin, adanin dogusunda yer alan, yerlesimden ve her tirlii insan aktivitesinden uzak,
ancak poyraz riizgarlarina ve firtinalara agik olan Giizelcekoy oldugu tespit edilmistir. Farkli tilkelerin
etiketlerinin oldugu atiklara da sik¢a rastlanilmis olmasi ve yerlesimden uzak olmasina ragmen, en yogun
atifin adanin hakim riizgarlarina agtk olan bir bélgede toplanmasi, Ege’de yapilan modelleme

calismalarinin sonuglariyla uyum géstermektedir.

Anahtar Kelimeler: Deniz ¢6pii, Gokgeada.
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WASHED UP FROM THE LAND TO THE SEA — MARINE LITTER:
GOKCEADA CASE STUDY

M. idil ©Z!, Onur GONULALZ2, Abdullah TUGRAL?
! Canakkale Onsekiz Mart University, Vocational School of Marine Technologies, Department of
Underwater Technology, Canakkale
2 Istanbul University, Faculty of Aquatic Sciences, Department of Marine and Freshwater Resources
Management, Istanbul
3 Canakkale Onsekiz Mart University, G6kceada School of Applied Sciences, Department of Fisheries
Technology, Canakkale
Cottesponding author: idiloz(@comu.edu.tr

Waste, humanity’s ever growing problem, has been studied on the basis marine litter; researches on
marine litter densities along the Turkish coastal and marine environments had been evaluated, with a
special emphasis on North Aegean Sea and GoOkgeada. Some studies on the floating marine litter
distribution models in the Aegean Sea revealing the accumulation of litter is mostly in the North Aegean,
due to prevailing current systems, point out the vulnerability of the area. In 2013-2015 and 2022, marine
litter had been collected from the beaches by hand, from the seafloor by SCUBA, from the continental
shelf by bottom trawl and by deep sea long-lines and finally from the sea surface by the boats sailing for
swordfish fishing. The items were sorted according to the types of material, usage and origin. Plastic
materials dominated the composition of all the collected litter and Giizelcekoy, a small bay quite away
from the nearest residential and any human activity, located in the east of the island, facing the stormy
prevailing northeastern wind, is found out to be the most polluted station in terms of litter abundance.
Labels of several foreign countries had also been encountered frequently. These results coincide with

the studies conducted in the Aegean Sea before.

Keywords: Marine litter, Gokg¢eada.
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TURKIYE BALIKCILIGININ SON YiRMI YILINA ILISKIN GENEL BiR
DEGERLENDIRME: KARADENIZ VE HAMSI

Ahmet Cemal DINCER

Karadeniz Teknik Universitesi
Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon, TURKIYE
cdincer@ktu.edu.tr

Bu bildirinin amact son yirmi yilda Karadeniz balik¢iligina 6zel bir vurgu yaparak Turkiye’nin su tiriinleri
avclik tretiminde meydana gelen degisikliklerin nedenlerini ve olast etkilerini tartismak ve ayrica,
strdirilebilir balikgilik icin hamsi avciligina iligkin yapict Onerilerde bulunmaktir. 2000 yilinda
Turkiye'nin toplam su triinleri tretimi 772.376 ton olup bunun 503.345 tonu avciliktan ve geriye kalan
79.031 tonu ise yetistiricilikten elde edilmistir. 2018 yilina kadar avcilik Gretimi genel olarak azalmis ve
yetistiricilik Giretimi ise artmaya devam etmistir. 2018 yilinda bu miktatlar aveilik tretimi 314.094 ton ve
yetistiricilik Gretimi ise 314.537 ton olarak gerceklesmistir. Boylece yetistiricilik Gretimi ilk kez aveilik
Uretimini gegmis oldu. 2020 yilinda Turkiye'nin toplam su trtanleri tiretimi bir 6nceki yila gére %06.1
azalarak 785.811 ton olarak gerceklesmistir. Uretimin %37.1’ini aveilik yoluyla elde edilen deniz baliklart,
%5’ini avcilik yoluyla elde edilen diger deniz Grtnleri, %04.2’sini aveilik yoluyla elde edilen i¢ su Granleri
ve %53.7’sini yetistiricilik Griinleri olusturmustur. 2020 yilindaki toplam su Grlinleri Gretimi 2000 yilina
gore %34.9 artmus, aveilik Gretimi ise %37.6 oraninda azalmis ve yetistiricilik Giretimi ise %0433.2 oraninda
artmustir. 2000 yilinda 280.000 ton olan hamsi av miktari ise %38.8 oraninda azalarak 2020 yilinda 171.253
ton olarak gerceklesmistir. Turkiye’nin toplam avcilik Gretiminin hamsi miktariyla yakindan iliskili oldugu

sOylenebilir.
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A GENERAL ASSESSMENT OF THE LAST TWENTY YEARS OF TURKISH
FISHERIES: BLACK SEA AND ANCHOVY

Ahmet Cemal DINCER
Karadeniz Teknik Universitesi
Deniz Bilimleri ve Teknolojisi Enstitiisi, Trabzon, TURKIYE
cdincer@ktu.edu.tr

The aim of this paper is to discuss the causes and possible effects of changes in Turkey's capture fishery
production, with a special emphasis on the Black Sea fisheries in the last two decades, and also to make
constructive suggestions for anchovy fishing for sustainable fisheries. In 2000, Tutkey's total aquaculture
production was 772,376 tons, of which 503,345 tons were obtained from capture and the remaining
79,031 tons were obtained from aquaculture. Until 2018, capture production generally decreased and
aquaculture production continued to increase. In 2018, these amounts were realized as 314,094 tons of
capture production and 314,537 tons of aquaculture production. Thus, aquaculture production surpassed
capture production for the first time. In 2020, Turkey's total fishery production decreased by 6.1%
compared to the previous year and amounted to 785,811 tons. Sea fish obtained from capture constitutes
37.1%, other sea products obtained from capture constitutes 5%, inland water products obtained from
capture constitutes 4.2%, and the aquaculture products constitutes 53.7% of this production. Total
fishery production in 2020 increased by 34.9% compared to 2000, whereas capture production decreased
by 37.6% and aquaculture production increased by 433.2%. The quantity of anchovy, which was 280.000
tons in 2000, decreased by 38.8% and realized as 171.253 tons in 2020. It can be said that Turkey's total

hunting production is closely related to the amount of anchovy.

Keywords: Turkey, Fishery production, Black Sea, Anchovy
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TURKIYE'NIN BATI KARADENIZ KIYILARININ EKOLOJIiK KALITE
DEGERLERININ MEVSIMSEL DEGIiSiMi

Ahmet Mutlu GOZLER!, Hazel BAYTASOGLU!, Nimet Selda BASCINAR?, Elnara Eldar
CAFEROVA3, Ali Erdem OZCELIK 4
! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimd, Rize
2 Tarim ve Orman Bakanligi, Su Uriinleri Merkez Arastirma Enstitiisii, Balikcilik Yénetimi Bolimd,
Trabzon
3 Center for the study of Biodiversity under the Biodiversity Protection Service of the Ministry of
Ekology and Natural Resources,Azerbaycan.
4 Recep Tayyip Erdogan Universitesi, Mithendislik ve Mimarlik Fakiiltesi, Peyzaj Mimarligi Bélimi,
Rize
ahhmet.gozler@erdogan.edu.tr

Bu ¢alismada ile 2017 - 2020 yillart arasinda Tirkiye’nin Bati Karadeniz Kiyisal Bolgesinde mevsimsel
olarak, yumusak zeminde mevsimsel olarak ekolojik kalite degetlerinin belitlenmesi amaclanmistr.
Orneklemeler, 15 hatta 5 farkli derinliklerden ii¢ tekerriirlii olarak (10m, 30m, 50m, 70m, 100m ve
Istanbul bogaz cikisindan Riva istasyonundan 200m ve 500m derinliklerden) 0,1 m?lik alan1 6rnekleyen
kutu korla alinmistir. Bélgenin ekolojik kalitesini belirlemek amactyla Batt Karadeniz’in bentik bolgesinin
(Yumusak zemin) ekolojik kalite durumu, H’, AMBI, m-AMBI, BENTIX ve TUBI indeksleri kullanildi.
Elde edilen veriler ArcGIS harita tizerine aktarildi. Ekolojik kalite indeks degerlendirilmesi sonuclarina
gore dort mevsimde de cesitlilik (H”) indeksi degerleri bolgeyi kéti ve ¢ok kétii olarak stniflandirmustr.
AMBI, M-AMBI, BENTIX ve TUBI indeksi degerlerinde Tiirkiye’nin Bati Karadeniz kiyilari ekoljik
kalitesi dért mevsimde de genel olarak iyi veya yiiksek kalitede bulunmustur. Bu calisma “TUBITAK
116Y150” proje ile desteklenmistir.

Anahtar Kelimler: Karadeniz, Ekolojik Kalite, TUBI, AMBI, BENTIX
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SEASONAL VARIATION OF THE ECOLOGICAL QUALITY VALUES OF THE
WESTERN BLACK SEA COASTS OF TURKEY

Ahmet Mutlu GOZLER!, Hazel BAYTASOGLU!, Nimet Selda BASCINAR?, Elnara Eldar
CAFEROVA3, Ali Erdem OZCELIK *
! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimii, Rize
2 Tarim ve Orman Bakanligi, Su Uriinleri Merkez Arastirma Enstitiisii, Balikcilik Yénetimi Bolimd,
Trabzon.
3 Center for the study of Biodiversity under the Biodiversity Protection Service of the Ministry of
Ekology and Natural Resources,Azerbaycan.
4 Recep Tayyip Erdogan Universitesi, Mithendislik ve Mimarlik Fakiiltesi, Peyzaj Mimarligi Bélimi,
Rize
ahhmet.gozler@erdogan.edu.tr

The aim of this study was to determine the ecological quality seasonally from 2017 to 2020 by taking
into account soft-bottom habitat, depending on the depth in the western Black Sea coasts of Turkey.
Samplings were carried out in 15 different transects consisting of 5 depths performed in triplicated
format (10m, 30m, 50m, 70m, 100m and 200m, 500m depths only at the entrance and exits of
Bosphorus, Riva station) by using 0,1 m? capacity box core. AMBI, M-AMBI, BENTIX, and TUBI
indexes were used to determine the ecological quality of the benthic area in the Western Black sea
region. Data were transformed into maps using ArcGIS software. The results of the ecological quality
index classified the study location as poor and bad throughout the seasons. AMBI, M-AMBI,
BENTIX, and TUBI indexes revealed the ecological quality of the Western Black sea coast of Turkey
is high and good throughout the seasons. This research is supported by the “TUBITAK 116Y150”

project.
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KARADENIZ’DE OTROFIKASYON ETKILERI: UST TABAKA BIYO-KIMYASAL
OZELLIKLERINDE UZUN DONEMLI DEGISIMLER

Baris SALIHOGIU!, Mustafa YUCEL!, Hasan OREK!, Siileyman TUGRUL!
110rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

tugrul@ims.metu.cdu.tr

Karadeniz, kendine 6zgii fiziksel ve biyo-kimyasal 6zelliklere sahip tipik bir kapalt denizdir. Karadeniz
derin basenindeki kalict tuzluluk tabakalasmast sonucu, yizeyden haloklin alt derinliklerine fiziksel
prosesler yoluyla oksijen girdisi ¢ok digtktir; bunun sonucu olarak, haloklin alt sulatinda
suboksik/anoksik (redox) gecis tabakast olusmustur. Derinlik sinitlari basen boyunca degisen haloklin
icinde Karadeniz’e 6zgi belirgin kimyasal 6zellikler (nutrikliny NOx maksimum, suboksik boélge, P-
minimum ve maksimum, Mn maksimum) olusmus ve kalict hale gelmistir. Bu yapilarin olusmasi karmagik
biyo-kimyasal tepkimelerin sonucudur. Haloklin altindaki tuzlu sularda (>150-200m ) kalict anoksik
(oksijensiz, hidrojen stlfiirlii) ortam vardir. Haloklin icinde olusan belirgin kimyasal &zellikler, insan
kaynakli karasal baskilara ve iklim degisikliklerine duyarlidir. Haloklin iginde olusan oksiklin sinirlari,
yuzeydeki organik madde bolluguna ve alt tabakaya ¢6kelme miktarina gére zaman-mekan 6lgekli degisim
gosterir. Karadeniz havzasinda 1970'lerde hizla artmaya baslayan sanayilesme, kentlesme ve tatimsal
faaliyetler ve iklimsel etkiler sonucu Karadenize biyiik nehitlerle ulasan besin elementleri (reaktif azot,
fosfor) girdi yiikleri asir1 artmis ve nehir sularinin N/Si/P molar oranlart degismistir. Akarsularin tasidig
asir1 artan azot ve fosfor yiikleri ve degisen N/i/P oranlari, kuzeybati genis sahanligt ve actk deniz dahil
olmak tzere tim Karadeniz'de 6trofikasyon olarak tanimlanan asirt plankton (organik madde) tretimi ve
reaktif POM bollugu Karadeniz -ekolojik (biyo-optik ve kimyasal) 6zelliklerini ¢cok olumsuz etkilemistir.
Astrt NOx ve POy girdileri, Karadeniz tst tabakasindaki dogal silikat stokunu kisa stirede tiiketis; haloklin
st bolgesinde nitrat stoku ise 1980°1i yillarda 2-4 kat artmustir. Yiizeyden haloklin icine ¢bkelen organik
madde miktart oksijen tastnim hizini asmast sonucu haloklin icindeki oksiklin alt sinir1 siflasmis ve ara
gecis tabakasindaki suboksik (oksijence fakir) bolge de yiizey dogru genislemistir. Sonugta oksijenli
yasamin stirdiigl iist tabaka havza boyunca en az 10-15 metre incelmistir. Haloklin alt sinirindaki stilftrli
su (H2S < 1.0 uM) sirurinda belirgin degisim gozlenmese de; suboksik/anoksik gecis (redoks) tabakast
genislemistir. Suboksik-anoksik gecis tabakasinda oksijen eksikligine (redoks potansiyeli) duyatl
elementlerin biyo-kimyasal oksidasyon-indirgeme tepkimeleri ve tipik profil derinlikleri (su yogunluguna
gore) derin bélgelerde uzun dénemli kalict degisimler gostermistir. Ornegin, oksiklin alt sinirt ve nitrat
maksimum, derin basende gozlenen fosfat minimum derinlifi ve ¢6zinmils mangan iyonlarimn ilk
goriniim derinlikleri 1980°]i yillarda baslayarak yukariya (yiizeye) dogru kaymustir.

Anahtar Kelimeler: Otrofikasyon, Karadeniz, Haloklin, Anoksiya, suboksik
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IMPACTS OF EUTROPHICATION ON BLACK SEA ECOSYSTEM: LONG-
TERM CHANGES IN THE UPPER LAYER BIO-CHEMICAL PROPERTIES
OVER THE DEEP BASIN

Baris SALIHOGLU!, Mustafa YUCEL!, Hasan OREK!, Siilleyman TUGRUL!
110rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

tugrul@ims.metu.cdu.tr

The Black Sea (BS) is a typical enclosed sea with distinctly different physical and bio-chemical properties.
The water exchanges with the salty Mediterranean take places through the narrow and shallow
Bosphorus Strait via the Sea of Marmara. Its saltier deep water is separated from the brackish upper layer
by a permanent halocline limiting the ventilation of subhalocline waters and thus leading to the formation
of redox-dependent chemocline in the suboxic/anoxic interface and permanent anoxia in the salty lower
layer waters below 150-200m over the deep basin. Distinct chemical features (nutricline, NOx maximum,
suboxic zone, P-minimum and maximum, Mn maximum) formed in the permanent halocline are
dominated by complicated bio-mediated chemical processes. These vertical features are sensitive to
human induced (excel N, P loads of industrial, municipal and agricultural origins) pressure and climatic
changes. The BS upper layer (winter mixing zone + halocline upper depths) is ventilated by winter mixing
and partly by lateral inputs of oxygen by Bosphorus plumes. However, ample loads of nutrient inputs by
the major rivers with modified N/Si/P molar ratios since the 1970%s, have resulted in severe
eutrophication (excess POM production export below the euphotic zone), leading to dramatic changes
in both biological and chemical properties of the whole Black Sea, for example leading to excess POM
production in the surface layer, have enhanced nitrate stock in the upper layer by 2-4 times as the natural
silicate stock of BS upper layer has been utilized completely. Development of intense eutrophication in
the NW BS shelf and Rim Current has led to enlargements of the suboxic zone within the halocline by
at least 10-15m over the deep basin, whereas the sulphide-bearing water (H2S < 1.0 uM) boundary has
remained unchanged due to limited ventilation of the halocline upper depths in winter. However, the
depths and oxidation-reduction rates of redox-sensitive elements in the suboxic/anoxic transition
(redox) zone have changed over the deep basin and NW wide shelf. For example, the oxycline lower
boundary and nitrate max, phosphate minimum depth in the deep basin and first appearance of dissolved
Mn shifted upwards, displaying spatio-temporal variations.

Keywords: Eutrophication, Black Sea, Halocline, Anoxia, sub-oxic
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KARADENIZ EKOSISTEMININ KORUNMASI iCIN HALKIN
FARKINDALIGININ ARTIRILMASI VE DENIZ COPLERININ AZALTILMASI

Fatma TELLI KARAKOC, Coskun ERUZ, Ertus DUZGUNES, Hacer SAGLAM, Neira Ismail,
Sercan EROL, Nigar ALKAN, Yahya TERZI, Koray OZSEKER, Nurettin BASKAN
1 Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltes,

ftellikarakoc@gmail.com

2014-2019 dénemi Karadeniz Smir Otesi Isbirligi tarafindan desteklenen LitOUTer (BSB-785)
“Karadeniz Ekosisteminin Korunmas: icin Halkin Farkindahiginin Artirilmast ve Deniz Coplerinin
Azaltilmast” projesi Temmuz 2020 tarihinde baslamustir. Projenin amaci, deniz ¢plerinin olusumu,
kaynagi, denize giris yollari, azaltilmasi, geri doéntsimi gibi bir¢ok konuda farkindalik olusturmaktir.
Farkindalik seviyesi bilgi seviyesi ile paraleldir. Deniz ¢Opleri hakkinda bilgi sahibi olanlar bu konu ile
ilgili farkindaliklari, bilmeyenlere gére ¢ok daha fazla oldugu bilinmektedir.

Bu ¢alisma, deniz ¢Oplerinin kara ve deniz ekosistemine etkilerini farkli ydntemler ve farkindalik
materyalleri kullanarak hedef kitlenin bilgi seviyesini artirirken farkindahklarinin da artmasini saglamaktur.
Projede, toplumun farkli kesimlerinden insanlar hedef grup olarak secilmistir. Bunlar,
cocuklar/6grenciler, kadinlar, balikcilar, karar vericiler, turizm sektorii, STK lar, denizcilik sektori, din
gorevlileri gibi farkl farkli egitim ve yas seviyelerinden insanlardir. Farkindalik ¢alismalart sirasinda proje
icin 6zel olarak tretilen egitim/farkindalik materyalleri yiiz ylize egitimler ve ziyaretler sirasinda konunun
¢ok daha iyi anlasilabilmesi ve kalict etki yaratmast icin kullanilmaktadir. Bilimsel ¢alismalarin ctktilart bu
projede halkin anlayip benimseyecegi ve davranislarinda ¢op azaltma/¢Op atmama/geti doniisime 6nem
verme gibi davranigsal degisiklikleri olusturabilecek sekilde egitimler, toplantilar dizenleyerek Karadeniz
ckosistemi tizerindeki ¢6p baskisint azaltmak ana hedeftir. Karadeniz’e kiyist olan dért tilkeden alti ortakla
yuritilen projede, her ilke temel olarak aynt aktiviteleri yaparak ortak deniz, ortak sinir, ortak ¢6zim

yaklasimi kiyilarin korunmasi ve ¢6p miktarinin azaltilmasi hedeflenmistir.

Anahtar Kelimeler: Deniz ¢6pii, geri dontisim, ¢Oplerin azaltilmast, farkindalik calismalar
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RAISING PUBLIC AWARENESS AND REDUCING MARINE LITTER FOR
PROTECTION OF THE BLACK SEA ECOSYSTEM

Fatma TELLI KARAKOC, Coskun ERUZ, Ertug DUZGUNES, Hacer SAGLAM, Neira Ismail,
Sercan EROL, Nigar ALKAN, Yahya TERZI, Koray OZSEKER, Nurettin BASKAN
1 Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltes,

ftellikarakoc@gmail.com

LitOUTer (BSB-785) project “Raising Public Awareness and Reducing Marine Litter for the Protection
of the Black Sea Ecosystem” was supported by the Black Sea Cross-Border Cooperation for the period
2014-2019 at the July 2020. The aim of the project is to raise public awareness about formation of marine
litter, its source, ways of entering to sea, reducing and recycling of the litter. The level of awareness is
parallel to the level of knowledge. It is known that, if someone has an idea about marine litter, their
interests and awareness level might higher than that the have no idea.

This study aims is to increase the awareness of the target audience by using different methods
and awareness materials to diminish the impact of marine litter on land and marine ecosystems. In the
project, people who are from different society were selected as the target group. These are people from
different education and age levels such as children/students, women, fishermen, decision makers,
tourism industry, NGOs, maritime industry, religious officials. During the awareness activities, the
training/awareness materials produced specifically for the project are used during face-to-face trainings
and visits so that the subject can be better understood and have a lasting effect. The main goal of this
project is to reduce the litter pressure on the Black Sea ecosystem by organizing trainings and meetings
in such a way that the outputs of scientific studies can be understood and adopted by the public and that
behavioral changes such as reducing of garbage / not throwing garbage / giving importance to recycling
can be created. In the project, which is carried out with six partners from four countries bordering the
Black Sea, it is aimed to protect the coasts and reduce the amount of garbage with a common sea,
common border, common solution approach, by doing basically the same activities in each country.

Keywords: Marine litter, recycling, waste reduction, awareness studies
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DENIZ COPLERI KONUSUNDA TOPLUMSAL FARKINDALIK EGITIM
METODOLOJisi

Hacer SAGLAM, Fatma Telli KARAKOC, Coskun ERUZ, Neira ISMAIL, Nigar ALKAN, Yahya
TERZI, Koray OZSEKER, Nurettin BASKAN
Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Deniz Bilimleri ve Teknolojisi Mithendisligi

Bolimu

hacersaglam@yahoo.com

Yasal alt yapinin tam olmasina ragmen deniz ¢6p sorununun ¢6zilememesinin en 6nemli nedeni
toplumsal farkindaligin distik olmasidir. Farkindalik biling dizeyi ile alakalidir. Toplumun farkl
kesiminden Ornegin balikgilar, 6gretmenler, mubhtarlar, ev hanimlari, karar vericiler, din gérevlileri,
STK’lar ve ¢ocuklarin deniz ¢épleti ile olan bilgileri her bir kesimde farklidir. Bunlara ulasilabilmenin tek
yolu onlarin bilgi diizeyine uygun bir metotla gitmektir. Her bir hedef grubun 6zellikleri, ihtiyaclar,
Ogrenme tlrlerini anlamak secilen yontemlerin en verimli ve en etkili olmasini saglamak icin cok
onemlidir. Farkindalik ¢alismalarinda dikkat edilecek baslica hususlar egitimlerin kisa, renkli, katihimet
agirlikl, giiler yiizla ve kattimetarin bilgi seviyesine uygun olmasidir. Hem yetigkin hem de ¢ocuklar i¢in
teorikten ¢ok pratik agirlikli farkindalik calismalart en tst diizeyde olmalidur.

Anahtar Kelimeler: Deniz ¢6pii, Toplumsal farkindalik, Egitim
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PUBLIC AWARENESS TRAINING METHODOLOGY ON MARINE LITTER

Hacer SAGLAM, Fatma Telli KARAKOG, Coskun ERUZ, Ertug DUZGUNES, Nigar ALKAN,
Neira ISMAIL, Yahya TERZI, Koray OZSEKER, Nurettin BASKAN
Karadeniz Technical University, Faculty of Marine Sciences, Department of Marine Sciences and
Technology Engineering
Email: hacersaglam@yahoo.com

The most important reason why the marine litter problem could not be solved despite the full legal
infrastructure is the low level of public awareness. Awareness is related to the level of consciousness.
The knowledge of fishermen, teachers, headmen, housewives, decision makers, religious officials, NGOs
and children from different segments of the society about marine litter is different in each segment. The
only way to reach them is to go with a method suitable for their level of knowledge. Understanding the
characteristics, needs, and types of learning of each target group is essential to ensure that the chosen
methods are the most efficient and effective. The main points to be considered in awareness studies are
that the trainings should be short, colorful, participatory, friendly and appropriate to the knowledge level
of the participants. Awareness studies for both adults and children should be at the highest level with a
pratical focus rather than theoretical.

Keywords: Marine litter, Public awareness, Training
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PASIFIK ISTIRIDYESI CRASSOSTREA GIGASKARADENIZ’1 iSTILA ETMEYE
BASLADI MI?

Mehmet AYDIN
Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Baltkcilik Tek. Miih., Ordu
maydin69@hotmail.com

Pasifik istiridyesi Crassostrea gigas (Thunberg, 1793) oldukea ytksek bir ticari degere sahip ve diinyada en
cok tretilen cift kabuklu tiriidir. Degisen cevresel kosullara karst yitksek adaptasyon yetenegi, hizl
buytime kabiliyeti ve giiclii tireme potansiyeli 6zelligi ile tim denizlere yayilmaktadir. Akdeniz ve Ege
Denizi’'nde dogal ortamlardaki varligs bilinen tiiriin Gliney Karadeniz’e deniz tagimaciligt yoluyla geldigi
dustintilmektedir. Karadeniz’in Ttrkiye kiyrlarini yogun bir sekilde istila etmeye basladigt ve bu bélgeye
adaptasyon saglayip treyebildigi disinilmektedir. Bu ¢alismada tirtiin Fatsa bolgesinde vatligi tespit
edilmis ve dogal alanlara adapte oldugu, kiyisal alanlarda Akdeniz midyesinin bosaltmis oldugu alanlart
hizla istila ettigi belirlenmistir.

Anahtar Kelimeler: Pasifik istiridyesi Crassostrea gigas Karadeniz, Tstilact tiirler
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HAS THE PACIFIC OYSTER CRASSOSTREA GIGAS BEGUN TO INVADE THE
BLACK SEA?

Mehmet AYDIN
Ordu University, Fatsa Faculty of Marine Sciences, Fisheries Tech. Eng., Ordu

maydin69@hotmail.com

The Pacific oyster Crassostrea gigas (Thunberg, 1793) has a very high commercial value and is the most
produced bivalve species in the world. With its high adaptability to changing environmental conditions,
rapid growth ability and strong reproductive potential this species has spread in almost all seas of the
world. This species was known to exist in natural environments of the Mediterranean and Aegean Sea
basins, and was probably carried into the southern Black Sea region by marine transportation lately. It is
thought that this oyster species began to invade the Turkish coasts intensively and started to reproduce
in this region proving a successful adaptation to its new environment. In this study, the presence of this
species in Fatsa region was determined and it is found that it adapted to the natural areas while rapidly
filling the coastal areas emptied by the Mediterranean mussels.

Keywords: Pacific oyster Crassostrea gigas Black Sea, Invasive species
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IYIDERE- CAYELI ARASINDAKI DENiZ DOLGULARININ KIYI
MORFOLOJISINE VE KIYI HIDRODINAMIGINE ETKILERI

Veli SUME, 20Omer YUKSEK, 'Semih Subutay FIRAT
Recep Tayyip Erdogan Universitesi, Mithendislik Fakiiltesi Insaat Mithendisligi Boliimii, Rize
?Karadeniz Teknik Universitesi, Mithendislik Fakiiltesi Insaat Mithendisligi Boliimii, Trabzon
yuksek@ktu.edu.tr

Gunimiizde kiiresel 1stnmaya baglt olarak meteorolojik unsurlarda meydana gelen degisimler, belirgin
iklim degisikliklerine neden olmaktadir. Buna paralel olarak meteorolojik faktorlerden kaynaklanan deniz
seviyesi degisimlerindeki artislar, buna bagli olarak dalga yiiksekliklerinin artmasi, kiy1 seridinde bulunan
yerel yonetimlerin alan kazanmak adina yaptiklart deniz dolgulari, mevcut kiyt yapilari tizerinde olumsuz
etkiler meydana getirmekte, strekli olarak kiyt morfolojisinin degismesine ve kiyt hidrodinamiginin
bozulmasina neden olmaktadir. Son zamanlarda, 6zellikle kiy1 kentlerinde yasanan tagkin, firtina ve hatta
yeni yeni goriilmeye baslanan hortumlar, bu durumun ilk belirtileri olarak ortaya ¢ikmaktadir. Ozellikle
deniz dolgularini yaparken gerekli verilerin iyi analiz edilmesi bilyiik 6nem kazanmakta ve detaylt
aragtirmalara gerek duyulmaktadir. Bu calisma, Rize 1li Tyidere ilgesi ile Cayeli ilceleri arasindaki yaklastk
40 kilometrelik bir kiy1 seridini kapsamaktadir. Bu giizergahta kiyt boyunca iyidere’de 8, Merkez’de 4,
Saraykoy de 2, Alipasa da 2, Limankdéy’de 5 adet ve Balikgilar’da 5 olmak tizere 26 adet  T-mahmuz ve
aynt sahilde Biyiik Turistik otel ve yat limani, Rize limani, Cayeli Balikgilar limant ile birlikte Lojistik
dolgu alani, Tyidere ve Derepazart sahil dolgu alani, Recep Tayyip Erdogan Universitesi Sosyal Tesis
dolgu alani, Rize merkez dolgu alani, Islampasa dolgu alani, Islampasa Atiksu aritma tesis ingaati,
Giindogdu’da Rize Sehir Hastanesi dolgu alanlart bulunmakta olup, Lojistik merkezi, Islampasa ve Sehir
hastanesi dolgulart devam etmektedir. Yapilan ve yapilmakta olan bu ¢alismalar kiy1 morfolojisini 6nemli
oranda etkilemekte ve hidrodinamik dengenin bozulmasini hizlandirmaktadir. Bu kapsamda, adt gecen
kiy1 yapiart ve diizenlemelerinin kiyt morfolojisine ve kiyt hidrodinamigine etkileri irdelenmekte ve
olusan ve olugabilecek olumsuz etkileri azaltmak icin alinabilecek bazt 6nlemler ve Oneriler
sunulmaktadir. Bu baglamda, s6z konusu kiyt yoresinde kapsamli arazi ¢aligmalari yapiarak kiyt
degisimleri konusunda veriler elde edilmeli, fiziksel model deneylerinin yant sira ti¢ boyutlu matematiksel
model ¢alismalart ve bilgisayar modellemeleri yapilarak alinabilecek gesitli énlemler ve bu 6nlemlerin
etkinligi degerlendirilmelidir.

Anahtar Kelimeler: Deniz dolgusu, Kiy1 Morfolojisi, Kiyt Hidrodinamigi
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THE EFFECTS OF SEA FILLING BETWEEN IYIDERE AND CAYELI ON
COASTAL MORPHOLOGY AND COASTAL HYDRODYNAMICS

Veli SUME, 20Omer YUKSEK, 'Semih Subutay FIRAT
Recep Tayyip Erdogan University Engineering Faculty Civil Engineering Department, Rize

2Karadeniz Technical University Engineering Faculty Civil Engineering Department, Trabzon
yuksek@ktu.edu.tr

Today, changes in meteorological elements due to global warming cause significant climate changes. In
parallel, the increase in sea level changes caused by meteorological factors, the increase in wave heights
and the sea fillings made by the local governments on the coastline in order to gain space; all of them
create negative effects on the existing coastal structures, cause the coastal morphology to change
continuously and the coastal hydrodynamics to deteriorate. Recently, floods, storms and even tornadoes
that have just begun to be seen, especially in coastal cities, are the first signs of this situation. It is of
great importance to analyze the necessary data well, especially when making sea fillings, and detailed
research is needed. This study covers a 40-kilometer coastline between the district of Iyidere and Cayeli
in Rize. On this route, there are 26 T-groins along the coast, 8 in Iyidere, 4 in Merkez, 2 in Saraykdy, 2
in Alipasa, 5 in Limankdy and 5 in Balikgilar, and the Grand Touristic hotel and marina on the same
beach, Rize port, Cayeli Balik¢ilar port, Logistics filling area, Iyidere and Derepazart coastal filling area,
Recep Tayyip Erdogan University Social Facility filling area, Rize central filling area, Islampasa filling
area, [slampasa Wastewater treatment plant construction, Rize City Hospital filling areas in Giindogdu
and the logistics center, Islampasa and City hospital fillings are continuing. These studies, which have
been done and are being done, significantly affect the coastal morphology and accelerate the
detetioration of the hydrodynamic balance. In this context, the effects of the aforementioned coastal
structures and arrangements on coastal morphology and coastal hydrodynamics are examined, and some
measures and suggestions that can be taken to reduce the negative effects, that have occurred or may
occur, are presented. In this context, data on coastal changes should be obtained by conducting extensive
field studies in the coastal region in question, various measures that can be taken and the effectiveness
of these measures should be evaluated by performing three-dimensional mathematical model studies and

computer modeling as well as physical model experiments.

Keywords: Sea Filling, Coastal Morphology, Coastal Hydrodynamics
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DENIZALTI DOGAL KAYNAK ARASTIRMALARI

Sadettin KORKMAZ
KTU MF Jeoloji Miih. Béliimii Emekli Ogretim Uyesi, Trabzon
korkmaz@ktu.edu.tr

Dinyadaki teknolojik gelismeler ve modern hayat dogal kaynaklarin vatligina ve buradan Uretilen
teknolojik tiriinlere baglidir. Ozellikle son yiizyilda dogal kaynaklarin 6nemli bir boliimii titketilmis olup,
yeni kaynaklarin arastirilip bulunmasma gereksinim duyulmustur. Gintimuzde yiizey madenciliginin
yerini daha derinlerde bulunan madenlerin arastirilmast ve isletilmesi almistir. Ancak derin yataklarin
isletilmesi hem zor ve hem de ¢ok pahali olmasi ve bazt cevresel sorunlar nedeniyle arastirmalar denizel
alanlara yoneltilmistir.

Bilindigi gibi dinyamizin yaklasik 4/3’t denizler ve okyanuslatla kaplidir. Denizel alanlarda ¢cok
biyiik hidrokarbon yataklari, metalik maden yataklart (bakur, ¢inko, altin, glimus, elmas, manganez, kalay,
demir, kobalt ve manyeti) ve gaz hidrat yataklart mevcuttur. Gunimiizde denizlerden énemli miktarlarda
petrol ve dogal gaz Uretilmektedir. Ayrica si§ denizlerden bir miktar altn, elmas ve bazt metalik
madenlerin dretimi yapimaktadir. Gelisen teknolojik donanimlar sayesinde 2030 yilindan sonra derin
deniz tabanlarindan metalik maden isletilmesi i¢in ¢alismalar devam etmektedir. Ayrica gaz hidrattan
metan gazi eldesi icin arastirmalar 6nemli bir asamaya gelmis olup, 10-15 yil icinde Gretim yapilmasi
planlanmaktadir. Dogal kaynaklara giderek artan gereksinim nedeniyle, daha derin denizlerde ve daha
gelismis teknolojik donamimlarla arastirma ve tretim yapilmast hedeflenmektedir.

Ulkemizin ii¢ tarafi denizlerle gevrili olup, 462 bin km2’lik miinhasir ekonomik alanimiz vardir.
Bu alanlarda hidrokarbon arama ve bir miktar da tGretim yapilmaktadir. Ayrica Karadeniz ve Akdeniz’de
gaz hidrat arastirmalart yiratilmektedir. Bunlardan bagka Karadeniz’in kiyt bélgesinde ve sig selfte
manyetit ve ilmenit, derin deniz tabaninda ise diisiik tenérld uranyumeca zengin organik camurlarin varlig
bilinmektedir.

Anahtar Kelimeler : Dogal kaynaklar, Denizalti, Hidrokarbon

KARADENIZ 193 KARADENIZ

TEKNIK UNIVERSITESI TEKNiK UNIVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:korkmaz@ktu.edu.tr

SUBMARINE NATURAL RESOURCE EXPLORATIONS

Sadettin KORKMAZ
KTU EF Department of Geological Engineering, Emeritus, Trabzon
korkmaz@ktu.edu.tr

Technological developments in the world and modern life depend on the existence of natural resources
and the technological products produced from them. Especially in the last century, a significant part of
natural resources have been consumed, and hence new resources needed to be researched and found.
Nowadays, surface mining has been replaced by the exploration and operation of buried mines.
However, due to the fact that buried deposits are difficult and expensive to operate and some
environmental problems exist, a new way of research has been directed to marine areas.

As it is known, approximately 4/3 of the world is covered by seas and oceans.There are very
large hydrocarbon deposits, metallic mineral deposits (coppet, zinc, gold, silver, diamond, manganese,
tin, iron, cobalt and magnetite) and gas hydrate deposits in marine areas. Nowadays, significant amounts
of oil and natural gas are produced from the seas. New generation drilling vessels are being built to find
new fields and reserves, and oil is explored in deeper depths. In addition, some gold, diamonds and some
metallic minerals are produced from shallow seas.Thanks to the developing technological equipments,
studies will be conducted for the exploitation of metallic mines from the deep sea tloors after 2030.1n
addition, research for the production of methane gas from gas hidrat has reached an important stage and
production is planned within 10-15 years. Due to the increasing need for natural resources, it is aimed
to carry out research and production in deeper seas with more advanced technological equipments.

Our country is surrounded by seas on three sides and we have an exclusive economic area of
462 thousand km2. Hydrocarbon exploration and some production are carried out in these areas. In
addition, gas hydrate researches are carried out in the Black Sea and the Mediterranean. Apart from these,
the presence of low-grade uranium-rich organic muds is known in the coastal region of the Black Sea

and on the shallow shelf, magnetite and ilmenite deep sea floor.

Keywords: Natural Resource, Submarine, Hydrocarbon
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ESCHERICHIA COLI GENOTIPLERININ PFGE iLE BELIRLENMESI

Rafet Cagri OZTURK!, Erol CAPKINY, ihan ALTINOK!, Ertugrul TERZI?, Sevda ALTUNTAS!
IKaradeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi, Balik¢ilik Teknolojisi Mithendisligi,
Trabzon
2Kastamonu Universitesi, Su Urtinleri Fakiiltesi, Su Uriinleri Yetistiriciligi Bolimii, Kastamonu

rafetcagtiozturk@gmail.com

Arastirmada, Trabzon ve Rize illerindeki tatl sularda bulunan gokkusagi alabaligi tesisinin giris—
cikisindaki su ve sedimentten izole edilen Escherichia coli izolatlarinin eritromisin (ereA ve ereB geni) ve
florfenikol (florR geni) direngliliklerine gbre genotipik yaninin degisip degismedigi belitlenmistir. Bu
baglamda genomik DNA’lar Xbal ve Apal restriksiyon enzimleri ile kesilerek pulse field jel elektroforez
(PFGE)’de yuritilmistir. Xbal enzimi ile kesildikten sonra yapilan PEFGE analizi sonucunda genomik
DNA’larinin benzerlik oranlart %93 baz alindiginda 4 temel kiimede (X1-X4) gruplandirilmistir. Bu
sonuglara gdre tiim izolatlar aras1 benzerlik oranlart %79.1 bulunmustur. Apal enzimi ile kesildikten sonra
yapilan PFGE analizi sonucunda ¢alisilan suslar yine 4 temel kiimede (A1-A4) gruplandirilmistir. Al
kiimesi en biylk kiime olup biinyesinde toplam suslarin %51’ini barindirmaktadir. Antibiyotik direng
genlerine bakilan E. /i izolatlarinda en fazla ereB direng geni belitlenirken ereA, ereB ve florR geni varliklari
ile PFGE genotipi arasind bir iliskiye rastlanmamistr.

Anahtar Kelimeler: E. o/, PEFGE, Kesici Enzim, Antibiyotik Diren¢ Geni.
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GENOTYPING OF ESCHERICHIA COLIBY PFGE

Rafet Cagri OZTURK!, Erol CAPKINY, ihan ALTINOK!, Ertugrul TERZI?, Sevda ALTUNTAS!
Karadeniz Technical University, The Graduate School of Natural and Applied Sciences, Fisheris

Technology Program, Trabzon
?Kastamonu University, Faculty of Fisheries, Department of Aquaculture, Kastamonu

rafetcagtiozturk@gmail.com

In the present study, Escherichia coli isolated from fish farms located in Trabzon and Rize. Water and
sediment samples were taken from water inlet and outlet. Isolates were screened in the presence of
erythromycin (ereA and ereB) and florfenicol (foR) genes. Potential relationship between antibiotic
resistance genes and Pulse Field Gel Electrophoresis (PFGE) profile was determined. For this purpose,
genomic DNA of the strains was digested with Xbal and Apal restriction enzymes separately and run
on the PFGE. Based on 93% similarity ratio, strains were grouped in 4 clusters (X1-X4) after cutting
with Xbal. The similarity ratios among all isolates were 79.1%. Similar to Xbal restriction enzyme profile,
after digesting bacterial DNA with Apal, strains separated in 4 clusters (A1-A4). Largest cluster was Al
and it contained 51% of the strains. It wasdetermined that the most common antibiotic resistance gene
was ereB followed by ereA and floR. There was relationship was found between presence of antibiotic
resistance genes and PFGE profile.

Key Words: E. w/i, PEGE, Restriction Enzyme, Antibiotic Resistance Gene.

KARADENIZ 196 KARADENIZ

TEKNIK UNIVERSITESI TEKNiK UNIVERSITESI
Sirmene Deniz Bilimleri Deniz Bilimleri ve Teknolojisi
Fakiltesi Enstitisi

SDBF
DBTE


mailto:rafetcagriozturk@gmail.com

Ulusal

Deniz Bilimle
Konferansi

TURKIYE’DEKI BAZI PELAJIK KUS TURLERININ UREME
ARASTIRMALARINDA KULLANILAN GUNCEL YONTEMLER

Safak ARSLAN'.2, Burcin YARASLI!, Serdar OZUSLU!, Denizcan DURGUN!
1 Doga Dernegi, BirdLife Tiirkiye. 1zmir

2Bartin Universitesi, Lisanststii Egitim Enstittisii, Orman Mithendisligi Bliimii, Bartin
safak.arslan@dogadernegi.org

Tiirkiye cografyast ve iklim 6zellikleriyle kuslar icin farkli habitatlara ev sahipligi yapmaktadir. Ug tarafin
denizlerle cevrili olmast, kiyilarin bitki 6rtiileri ve kayaliklarla kaplt olmast da Tirkiye’nin ¢evresine gore
deniz kuslari acisindan 6nemli habitatlar icerdiginin bir géstergesidir. Deniz kuslar1 Avrupa’da en hizl
yok olan gruplarn? basinda gelmektedir. Deniz kuslart icerisindeki yelkovan (Puffinus yelkonan), boz
yelkovan (Calonectris diomedea, firtna kirlangict (Hydrobates pelagicns) ve ada martisi (Iehthyaetus andoninii)
hayatlarinin buytk cogunlugunu deniz ve kiyilarda geciren pelajik kus tiitlerinden bazilart olarak
bilinmektedir. Turkiye’”de bu tlrler tizerine yapilan calismalarin yetersiz olmast saha calismalarinin
zorlulugu, saha bitcelerinin yitksek olmast ve uzman eksikligi gibi nedenlerden kaynaklanmaktadir.
Dolayisiyla bu tiirler Gizerine yapilacak olan her ¢alisma asgari biitceyle en fazla verim alma tizerine
gerceklesmelidir. 11k olarak tiirlerin potansiyel iireme noktalarini belirleyerek calisma alanini daraltmak
gerekmektedir. Bu sayede insan kaynaginin ve biitgenin verimli kullanidmasi saglanacaktir. Saha
calismalarina baslamadan 6énce dijital platformlardan ¢alisma alanlari ziyaret edilmeli, yerel balik¢ilar ve
ilgili kisilerle hedef tirler hakkinda “Yerel Ekolojik Bilgiler” elde edilmelidir. Saha calismast asamasinda
ise kullanilan en yaygin yontem tekne, vapur, gemi gibi (balik¢t gemileri disinda) deniz ulagim araglariyla
kiyilart ve adalari gorebilecek dogrultuda belirlenen sabit bir rota tizerinde gézlemler yapilmasidir. Bu
calisma uluslararasi kabul gérmiis ESAS (European Seabirds at Sea) veri tabanina uygun yontemde
gerceklestirilmelidir. Rota Gizerinde ucan ve beslenen deniz kuslari, gérilme mesafeleriyle kaydedilmekte
ve devamuinda yogunluk haritalart ¢ikartilmaktadir. Ada martist bitki 6rtiist tizerinde yuvalandig icin bu
rota tizerinde Ureme kayitlart alinabilecektir. Diger ti¢ tiirlin iireme ekolojilerine uygun potansiyel alanlar
belirlendikten sonra bu alanlarda uygun tarihlerde kamp, ses kayitlart ve fotokapan ¢alismast yapilmalidir.
Yelkovan, boz yelkovan ve firtina kirlangici gibi geceleri yuvalarinda aktif olan tiirler i¢in dolunaydan
sonraki 3 gece ses dinlemek ve ses kayit cihazlari kullanmak kisa zamanda daha ¢ok veri almaya yardimei
olacaktir. Uygun seslerin belirlendigi noktalarda potansiyel yuva oyuklarina fotokapanlar yerlestirerek
kesin ireme kayitlari elde edilebilmektedir. Bu calisma, daha az maliyetli ve uygulanabilir politika
miidahalelerini gelistirmek i¢in karar vericilere, sivil toplum kuruluslarina ve arastirmacilara fikir verebilir.

Anahtar Kelimeler: Pelajik, Deniz kuslari, Ureme, Aragtirma
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CURRENT METHODS USED IN BREEDING RESEARCH OF SOME PELAGIC
BIRD SPECIES IN TURKEY

Safak ARSLAN™2, Burcin YARASLI!, Serdar OZUSLU, Denizcan DURGUN!
1 Doga, BirdLife Turkey. Izmir
2Bartin University, Graduate School, Department of Forest Engineering, Bartin, Turkey.

Corresponding author e-posta: safak.arslan@dogadernegi.org

Turkey is home to different habitats for birds due to its geography and climate characteristics. Due to
the diversity of coastal features Turkey homes important habitats for seabirds. Seabirds are known as
one of the groups with the fastest population decline in Europe. Among the seabirds, yelkouan
shearwater and Scopoli's shearwater, European storm petrel and Audouin's gull are some of the pelagic
bird species that spend most of their lives in the seas and on the coasts. The lack of studies on these
species in Turkey is due to the difficulties of field studies, field budgets and lack of experts. Therefore,
studies should be carried out to get the most efficiency with the minimum budget. Firstly, it is necessary
to narrow the study area by determining the potential breeding points. Thus, efficient use of human
resources and budget will be ensured. Before, digital platforms should be visited and later Local
Ecological Knowledge must be revealed. In the fieldwork phase, the most common method used is to
make on-board observations on a stable route. The onboard observation with fishing boats can give
biased results. The European Seabirds at Sea protocol must be followed. Flying and feeding routes
should be recorded with distances and density maps should be created. Since the Audouin's gull nests
on the vegetation, breeding records can be obtained on this route. After determining the potential areas
suitable for the breeding ecologies of the other three species, camping, sound recordings, and camera-
trap methodologies should be done on appropriate dates in these areas. For species that are active in
their nests during the night such as yelkouan shearwater, Scopoli's shearwater and European storm
petrels, there are other methodologies can be used. Such listening to and recording voices three nights
after the full moon will help to get more data in a short time. Specific breeding recordings can be obtained
by placing camera-traps in potential cavities at points where suitable sounds are identified. The
knowledge generated by the study can provide insight into policymakers, non-governmental
organizations and researchers to improve acceptable, less costly and applicable policy interventions for
supporting sustainability.

Keywords: Pelagic, Seabirds, Breeding, Research
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MARMARA DENIZi EKOSISTEMINDE SON YILLARDA YASANAN
DEGISIMLER VE COZUM ONERILERI

Baris SALIHOGLU!, Mustafa YUCEL!, Hasan OREK!, Siilleyman TUGRUL!, Devtim Tezcan!
10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

baris@ims.metu.edu.tr

Marmara Denizi kendine 6zgi fiziksel dinamikleri olan ve bir¢ok insan kaynakli baski altinda bulunan
bir i¢ denizimiz olarak éne ¢tkmaktadir. Marmara Denizi Canakale Bogazi ile Ege’ye Tstanbul Bogazi ile
de Karadeniz’e baglidir. Marmara Denizi yiizey sulart Karadeniz suyunun etkisi ile Egeden gelen sulara
gore daha diisiik yogunluga sahiptir ve béylece Marmara Denizi iki tabakali bir yapidadir. Marmara
Denizi 6zellikle yitksek karasal girdiler sebebi ile yogun kirlilik baskisi alttndadir. Bu kirlilik baskist
kendini artan NOjs, PO, ve giderck azalan oksijen olarak géstermektedir. Buna ek olarak Marmara
Denizi ylizey sularinda da son 40 yilda yaklasik 2°C lik artislar olmustur. Ttim bu baskiar altinda 2021
yilinda Marmara Denizinde yogun bir miisilaj olay1 yasanmistir. MARMOD seferlerinden gorildiigt
tzere musilajin tst 10-30 metreye hapsoldugu tespit edilmistir. Misilajin yogun tredigi dénemlerde
yuzeyde de yiiksek oksijen seviyeleri tespit edilmistir. Misilaj sonrast dénemde ise oksijen seviyelerinde
sert dustisler gzlemlenmistir. Gelinen noktada (2022 bahar dénemi) Marmara Denizi yiiksek besin
elementleri barindiran ve ortalamada 25 metre alt1 hipoksik sinirin altinda bir deniz olarak 6ne
¢tkmaktadir. Marmara denizi oksijen seviyelerini iyilestirmenin yolu karasal girdileri (hem noktasal hem
de yayilt kaynaklari) hizl bir sekilde azaltmaktan gecmektedir.

Anahtar Kelimeler: Marmara, Osinografi, Miisilaj, Hipoksi.
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CHANGES OBSERVED ON THE MARMARA SEA ECOSYSTEM DURING
RECENT YEARS AND SOLUTIONS

Baris SALIHOGLU!, Mustafa YUCEL!, Hasan OREK!, Siilleyman TUGRUL!, Devtim Tezcan!
110rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

baris@ims.metu.edu.tr

The Sea of Marmara stands out as an inland sea that has its own physical dynamics and is under combined
human induced pressures. The Sea of Marmara is connected to the Aegean by the Canakkale Strait and
to the Black Sea by the Bosphorus Strait. The surface waters of the Marmara Sea have a lower density
than the waters coming from the Aegean, due to the effect of the Black Sea water, and thus the Marmara
Sea has a two-layered structure. The Marmara Sea is under intense pollution pressure, especially due to
high terrestrial inputs. This pollution pressure manifests itself as increasing NOs, PO4 and gradually
decreasing oxygen levels. In addition, there has been an increase of approximately temperatures of 2°C
in the surface waters of the Marmara Sea in the last 40 years. Under all these pressures, an intense
mucilage event was experienced in the Marmara Sea in 2021. As seen from the MARMOD expeditions,
it was determined that the mucilage was trapped in the upper 10-30 meters. High oxygen levels were also
detected on the surface during periods of intense growth of mucilage. In the post-mucilage period, sharp
decreases were observed in oxygen levels. Today (spring 2022), the Sea of Marmara stands out as a sea
containing high nutrients and most part (below 25 m) is below the hypoxic limit. The way to improve
oxygen levels in the Sea of Marmara is to rapidly reduce terrestrial inputs (both point and diffuse sources).

Keywords: Marmara, Oceanography, Musilage, Hypoxia
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BOLGESEL MAVI BUYUME STRATEJILERINE YONELIK UYGULAMALAR:
KARADENIZ ORNEGI

Mustafa YUCEL!, Baris SALIHOGLU!
10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

baris@ims.metu.edu.tr

Karadeniz, ¢evre tilkeler icin mavi ekonominin toplumsal degerini artirmak i¢in biytik potansiyele sahip
hayati bir kaynaktir. Mavi Buyime, Karadeniz tlkeleri ve bir biitiin olarak Avrupa i¢in biyiik bir
potansiyele sahiptir, Mavi Ekonomi bélgedeki kiyt topluluklarini gliclendirmek ve bolgede istikrari
saglamak icin Onemli bir ara¢ olabilir. Arastrma ve yenilik (inovasyon) c¢abalarinin daha iyi
koordinasyonu ve saglanacak esgiidim ile birlikte gelismis bir bilgi birikimi ve gelismis bir altyapi
gereklidir, bunlarin olusmast ile hem Karadeniz ekosisteminin dayanikliliginin yeniden saglanmasina ve
korunmasina hem de dogal kaynaklarinin stirdtrtlebilir sekilde kullanilmasina yonelik 6nemli gelismeler
saglanabilir. Bu calisma ile akademiden, fon saglayan kuruluslardan, endistriden, politikadan ve
toplumdan paydaslara rehberlik edebilecek stratejik bir arastirma ve yenilik giindemi ve uygulama plani
gelistirmeye yonelik metodolojiyi sunuyoruz. Bu planlar, Karadeniz bolgesinin mavi bilylimesini ve
ekonomik refahint tesvik etmek, kritik destek sistemleri ve yenilik¢i arastirma altyapist olusturmak ve
egitim ve kapasite gelistirmeyi gelistirmek icin temel Karadeniz sorunlarinin birlikte ele alinmasina
yardimct olacaktir. Buradaki yaklagim, operasyonel bir fon saglayici ag1 gelistirmek, yeni uluslarast ortak
faaliyetler ve mavi ekonomiyi desteklemek icin inovasyonun bilgi transferini saglamak gibi sinerjik
faaliyetlerin tasarimint desteklemektedir.

Anahtar Kelimeler: Karadeniz, Mavi ekonomi.
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IMPLEMENTING REGIONAL BLUE GROWTH STRATEGIES: A CASE STUDY
FOR THE BLACK SEA

Mustafa YUCEL!, Baris SALIHOGLU!
10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin

baris@ims.metu.edu.tr

The Black Sea is a vital resource with vast potential to boost the societal value of the blue economy for
its surrounding countries. Blue Growth has a great potential for the Black Sea countries and for Europe
as a whole as it can be considered an instrument to promote stability and empower the coastal
communities in the region. An improved knowledge and enhanced infrastructure together with a better
coordination and alignment of research and innovation efforts could both help to restore and maintain
the resilience of the Black Sea ecosystem and enable sustainable exploitation of its natural resources.
Here we present the methodology towards the development a strategic research and innovation agenda
and its implementation plan that can guide stakeholders from academia, funding agencies, industry,
policy and society. These plans will help address together the fundamental Black Sea challenges, to
promote blue growth and economic prosperity of the Black Sea region, to build critical support systems
and innovative research infrastructure and to improve education and capacity building. The approach
here supports the design of synergistic activities such as developing an operational network of funders,
new transnational joint activities and achieving the knowledge transfer of innovation to support
blue economy.

Keywords: Blue economy, Black Sea
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ISTANBUL HALICTE FITOPLANKTON KOMPOZiSYONU VE ALG ASIRI
COGALMALARININ INCELENMESI

Sebahat SEMIN, Seyfettin TAS, Fuat DURSUN
Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Fiziksel Osinografi ve Deniz Biyolojisi
Ana Bilim Dali, Istanbul
sebahat_semin@hotmail.com

Bu calismada Ekim 2018’den Eylil 2019’2 kadar olan bir yillik dénemde aylik olarak alinan su
Orneklerindeki fitoplankton kompozisyonundaki degisimler ve meydana gelen alg asir1 cogalmalart bazt
tizikokimyasal parametreler ile birlikte incelenmistir. Bu kapsamda elde edilen sonuglar ge¢cmis dénem
verileriyle karsilastirilarak degerlendirilmistir. Calisma siiresi boyunca fitoplankton komiinitesinde toplam
150 takson tespit edilmistir. Bunlarin %48’ini diyatomlar, ~%43’ini dinoflagellatlar, geri kalan ~%9’unu
ise diger fitoflagellat tiirleri olusturmustur. Bunlar arasinda 18 tir calisma alaninda ilk kez kaydedilmistir.
Tiir sayist en yitksek Ekim'de, en diisiik ise Agustos'ta tespit edilmistir. Ilkbahar ve yaz aylarinda diyatom
Skeletonema sp., keiptomonad Teleaulax cf. amphioxeia, rafidofit Heterosigma akashiwo ve &Sglenofitler
Eutreptia sp. ve Eutreptiella marina tirlerinde asir1 cogalma meydana gelmistir. Calisma dénemi boyunca
fitoplankton komiinitesi i¢inde potansiyel toksik oldugu bilinen 12 tiir saptanmistir. Bunlar arasinda
Alexandrium ct. tamarense ve Dinophysis infundibulum Hali¢’te ilk kez kaydedilmistir. Toplam fitoplankton
bollugu ile sicaklik arasinda pozitif bir iliski (»<<0.01) bulunurken, tir gesitliligi (H") ile sicakhik arasinda
negatif bir iligki (»<0.01) bulunmustur. Cevresel parametreler aylara ve istasyonlara gbre degisim
gosteritken (ANOIA), Bray-Curtis benzerlik analizleri fitoplankton komiinitesinde aylik olarak %60’
tzerinde benzerlik gosteren iki 6nemli grubun oldugunu gostermistir. MDS analizlerine gore
fitoplankton mevsimsel olarak farkli bir komiinite yapist sergilemistir. Elde edilen sonuglar, Hali¢’e
Karadeniz suyu verilmesi sonrasinda gevresel kosullara baglt olarak fitoplankton kompozisyonunda
o6nemli degisimler oldugunu ve fitoplanktonun iyi bir indikatér organizma olarak kullanilabilecegini
gOstermistir.

Anahtar kelimeler: Fitoplankton, Halic
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INVESTIGATION OF PHYTOPLANKTON COMPOSITION AND ALGAL
BLOOMS IN THE GOLDEN HORN ESTUARY (SEA OF MARMARA)

Sebahat SEMIN, Seyfettin TAS, Fuat DURSUN
Istanbul University, Institute of Marine Sciences and Management, Department of Physical
Oceanography and Matine Biology, Istanbul
sebahat_semin@hotmail.com

In this study, changes in phytoplankton composition and algal blooms were investigated together with
some physicochemical parameters in monthly water samples taken from the Golden Horn Estuary
(GHE) from October 2018 to September 2019. The results obtained by this study were evaluated by
comparing them with the previous period data. A total of 150 taxa were identified in the phytoplankton
community during the study period. Of these, 48% were diatoms, ~43% dinoflagellates, and the
remaining ~9% were other phytoflagellate species. Among them, 18 species were recorded for the first
time in the study area. The highest number of species was detected in October and the lowest in August.
In spring and summer, diatom Skeletonema sp., cryptomonad Teleanlax cf. amphioxeia, rafidophyte
Heterosigma akashiwo and euglenophytes Eutreptia sp. and Eutreptiella marina formed blooms. A total of 12
species known to be potentially toxic in the phytoplankton community were detected during the study
period. Among these, Alexandrium cf. tamarense and Dinophysis infundibulum were recorded for the first
time in the GHE. There was a positive relationship (p<0.01) between total phytoplankton abundance
and temperature, while a negative relationship (p<<0.01) was found between species diversity (H') and
temperature. The environmental parameters varied according to the months and stations (ANOVA) and
Bray-Curtis similarity analyses showed that there are two important groups in the phytoplankton
community with more than 60% similarity. There was a seasonally different phytoplankton community
structure according to MDS analysis. The results showed that phytoplankton composition changed
significantly depending on the environmental conditions following Black Sea water pumping into the
GHE and phytoplankton could be used as a good indicator organism.

Keywords: Phytoplankton, Golden Horn
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HAVADAN BAGIMSIZ DENIZALTI SEVK SISTEMLERI TEKNOLOJILERININ
DEGERLENDIRILMES]

Aleyna ULUCUTSOY! Betiil SARAC?
1Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri Fakiiltesi, Gemi Insaati ve Gemi Makinalart
Miihendisligi Bolimt 61530 Ortahisat, Trabzon,
1Karadeniz Teknik Universitesi, Sirmene Deniz Bilimleri Fakiiltesi, Gemi Insaati ve Gemi Makinalart
Mihendisligi Bélimt 61530 Ortahisar, Trabzon,
bsarac@ktu.edu.tr

Bir ilkenin donanmasinin en gii¢lii ve vazgecilmez savunma giicliniin parcast olan denizaltilar,
operasyonlarint gizlilikle yiriitebilme kabiliyetleri, gerekli bilgi ve veri toplama faaliyetleri sayesinde
donanmalarin en gizli giic unsuru konumundadirlar. Ozellikle Tkinci Diinya Savasr’nda gosterdikleri etki
ile tiim klasik taktik ve stratejilerin degismesine neden olmuslardir. Asil giictinii gizlilikten alan denizaltilar
su altinda kaldiklar1 middetce bir devlet icin stratejik bir silah durumundadir. Belirli araliklarla su Gstine
¢tkma mecburiyetlerimden dolayi su yiizeyine ¢tktiklarinda hemen hedef olabilmeleri denizaltilarin en
onemli risk faktoriini olusturmaktadir. Tkinci Diinya Savasindan giiniimiize kadar denizaltilarin,
sualtinda uzun stre kalabilmeleri icin cesitli denizaltt tahrik sistemleri Uzetine c¢alismalar
stirdiiriilmektedir. Atom enerjisinin kesfi ve Havadan Bagimsiz Sistemlerin (Air Independent Propulsion)
denizaltiarina entegre edilmesi denizaltilarin daha uzun siire sualtinda kalmasini saglamaktadir. Bu
calismada 2.Dunya Savasindan 21.yiizyila kadar olan siirecte gelistirilen denizalti tahrik sistemleri ile ilgili
yapilan literatiir calismalari; Walter Tturbinleri, Nitkleer Tahrik Sistemleri, Kapali Devre dizel ¢evrimi ve
AIP Havadan Bagimsiz Sevk sistemleri olmak tizere dért ana baslik altinda incelenmistir. Bu sistemlerin
calisma prensipleri, avantajlart ve dezavantajlarina karsilastirilmali bir sekilde yer verilmis olup, “Havadan
Bagimsiz Sevk Sistemleri” (Kapalt Devre Dizel Cevrim, Kapalt Devre Buhar Turbini, Yakit Pilleri ve
Stitling Cevrimi) konusu detayli olarak ele alinmustir.

Havadan Bagimsiz Sevk Sistemleri karsilastirildiginda; Walter Turbinlerinin gesitli patlama
riskleriyle karsi karstya oldugu, Kapalt Devre Dizel ¢evriminin verim acisindan yetersiz kaldigi, Stirling
Makinelerinin ise hareketli parca icermesinden dolayt yiksek akustik iz degerlerine sahip oldugu
sonuglarina varilmistir. Tim bu sistemler icerisinde Yakit Pillerinin; diistik giiriiltdi, yitksek enerji tiretimi,
hidrojen kaynakli yakit tikketimi ve emisyona sebep olmamasi nedenleriyle gelecegin Havadan Bagimsiz
Sevk Sistemi oldugu sonucuna varlmustir.

Anahtar Kelimeler: Denizalti, sevk sistemi, Havadan Bagimsiz Sistemler.
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EVALUATION OF AIR INDEPENDENT SUBMARINE PROPULSION
SYSTEMS TECHNOLOGIES

Aleyna ULUCUTSOY!, Betiil SARAC?
Karadeniz Technical University, Sirmene Marine Sciences Faculty, Naval Architecture and Marine

Engineering Departmant 61530 Ortahisar, Trabzon,
1Kar!Karadeniz Technical University, Sirmene Marine Sciences Faculty, Naval Architecture and
Marine Engineering Departmant Bélimi 61530 Ortahisar, Trabzon,
bsarac@ktu.edu.tr

Submarines, which are part of the strongest and indispensable defence force of a country's navy, are the
most secret power element of the navies, thanks to their ability to carry out their operations in secrecy
and the necessary information and data collection activities. Especially with the effect, they showed in
the Second World War, they caused all classical tactics and strategies to change. Submarines, which take
their main power from secrecy, are a strategic weapon for a state as long as they remain underwater. The
most important risk factor of submarines is that they can be targets immediately when they come to the
surface due to the necessity of coming to the surface at certain intervals. From the Second World War
to the present, studies on various submarine propulsion systems have been carried out for submarines
to stay underwater for a long time. The discovery of atomic energy and the integration of Air
Independent Propulsion into submarines allow submarines to stay underwater longer.

In this study, literature studies on submarine propulsion systems developed in the period from
the 2nd World War to the 21st century; Walter Turbines are examined under four main headings Nuclear
Propulsion Systems, Closed Circuit Diesel Cycle and AIP Air Independent Propulsion systems. The
working principles, advantages and disadvantages of these systems are given comparatively, and the
subject of "Air Independent Propulsion Systems" (Closed Circuit Diesel Cycle, Closed Circuit Steam
Turbine, Fuel Cells and Stirling Cycle) is discussed in detail. When Air Independent Propulsion Systems
are compared; It has been concluded that Walter Turbines face various explosion risks, Closed Circuit
Diesel cycle is insufficient in terms of efficiency, and Stirling Machines have high acoustic trace values
due to their moving parts. In all these systems, Fuel Cells; It has been concluded that the future is an Air
Independent Propulsion System due to low noise, high energy production, hydrogen-based fuel
consumption and not causing emissions.

Keywords: Submarine, Propulsion Systems, Air independent Propulsion Systems
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UZUN - KISA SURELI BELLEK DERIN OGRENME YONTEMI iLE
KARADENIZ KIYILARINDAKI DENIZ SEVIYESI DEGISIMLERININ
MODELLENMESI

Ahmet Yavuzdogan'!, Emine Tanir Kaytker?
! Giimiishane Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, Harita Miihendisligi Bolimii,

Gumiishane
2Karadeniz Teknik Universitesi, Mithendislik Fakiiltesi, Harita Miihendisligi Bolimii, Trabzon

yavuzdogan@gumushane.edu.tr

Kiresel 1stnmanin en 6nemli géstergelerinden biri olan deniz seviyesi degisimi, 20. yiizylddan bu yana
surekli olarak artmaktadir. Bu artislarin diinya nifusunun %60'min yasadigi kiyt kesimlerinde yikict
etkileri oldugu bilinmektedir. Bu nedenle, deniz seviyesi degisikliklerinin modellenmesi kiy1 bélgelerinin
ve kiyt ekosistemlerinin korunmast, kiyt yapilarinin bakimi ve planlamasi icin biyiik 6nem tasimaktadir.
Bu calismada kapsaminda uzun-kisa siireli bellek (long-short term memory — LSTM) aglar1 ile Karadeniz
kiyilarindaki kisa siireli deniz seviyesi anomalilerini tahmin eden bir derin 6grenme modeli sunulmaktadir.
Karadeniz kiyisindaki 12 istasyon noktasinda 1993-2016 yillart arasinda uydu tabanh giinlitk deniz seviyesi
anomalileri ve atmosferik veriler (hava sicakligt, hava basinct, bagil nem ve yagts) kullanilmistir. Yapilan
calismada bir LSTM modeli olusturulmus ve egitim dénemi (1993-2011) boyunca her istasyonda
egitilerek, test dénemindeki (2011-2016) deniz seviyesi degisimlerini tahmin etmesi istenmistir. Model
tarafindan yapilan tahminlerin gercek deniz seviyesi gézlem degerlerine oldukg¢a yakin oldugu
gorilmistir. LSTM tahmin modelinin yitksek dogrulukta deniz seviyesi tahmini (1-5 cm Karesel
Ortalama Hata ile) yaptigt belirlenmistir. Boylelikle LSTM aglarinin Karadeniz’de deniz seviyesi
anomalilerinin tahmini i¢in uygun bir ara¢ oldugu gésterilmistir.

Anahtar Kelimeler: Deniz Seviyesi, Derin Ogrenme, LSTM, Karadeniz,
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MODELING OF SEA LEVEL CHANGES ON THE BLACK SEA COASTS WITH
LONG-SHORT-TERM MEMORY DEEP LEARNING METHOD

Ahmet Yavuzdogan', Emine Tanir Kayiker?

! Gumushane University, Faculty of Engineering and Natural Science, Department of Geomatic
Engineering, Gumushane
2 Karadeniz Technical University, Faculty of Engineering, Department of Geomatic Engineering,
Trabzon

yavuzdogan@gumushane.edu.tr

Sea level change, one of the most important indicators of global warming, has been increasing
continuously since the 20th century. It is known that these increases have devastating effects on coastal
areas where 60% of the world population lives. Therefore, modeling of sea-level changes is of great
importance for the protection of coastal areas and coastal ecosystems, the maintenance and planning of
coastal structures. In this study, a deep learning model that predicts short-term sea level anomalies on
the Black Sea coasts with long-short term memory (LSTM) networks is presented. Satellite-based daily
sea level anomalies and atmospheric data (air temperature, air pressure, relative humidity, and
precipitation) were used between 1993 and 2016 at 12 stations on the Black Sea coast. In this study, an
LSTM model was developed and trained at each station during the training period (1993-2011) and
changes in sea level were predicted during the test period (2011-2016). It has been observed that the
predictions are quite close to the actual sea level observation values. It has been determined that the
LSTM model makes a highly accurate sea level prediction (with 1-5 cm Mean Squared Error). Thus, it
has been shown that LSTM networks are a suitable tool for estimating sea level anomalies in the Black

Sea.

Keywords: Sea Level, Deep Learning, LSTM, Black Sea
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GNSS-IR TEKNIGI ILE KARADENIZ KIYILARINDA DENIZ SEVIYESI
I[ZLEME VE GELGIT GENLIK TAHMINI

Cansu BESEL!, Emine TANIR KAYIKCI!
1Karadeniz Teknik Universitesi, Mithendislik Fakiiltesi, Harita Miithendisligi Béliimii, Trabzon
cansubesel@ktu.edu.tr

Kiresel iklim degisikliginin en 6énemli etkilerinden biri deniz seviyesinin yiikselmesidir. Yikselen deniz
seviyesi Ozellikle kiy1 alanlarinda cevresel, sosyal ve ekonomik acidan 6nemli etkiye sahip olacaktir. Bu
nedenle deniz seviyesi degisiminin etkili ve dogru bir sekilde gézlemlenmesi ve degisimine neden olan
faktorlerin belirlenmesi 6nemlidir. Deniz seviyesi degisimine etki eden cesitli fiziksel parametreler
bulunmaktadir. Deniz seviyesinin degisimine zaman icinde artma ve azalma yoniinde etkisi olan gelgit,
deniz seviyesi degisimini etkileyen 6nemli parametrelerden biridir. Kiyt alanlarindaki gelgit etkisini
belirlemek icin ¢ogunlukla mareograf deniz seviyesi kayitlarindan gelgit analizi yapilmaktadir. Son
zamanlarda ise mareograf istasyonlari ile deniz seviyesi degisimi belirlemesine alternatif olarak gosterilen
ve Kiresel Navigasyon Uydu Sistemleri (Global Navigation Satellite System-GNSS) yanstyan sinyalleri
kullanarak deniz seviyesi degisiminin belirlenmesine olanak saglayan GNSS-IR tekniginin, cesitli
alanlardaki uygulamalarinin yaninda gelgit bilesenlerinin  belitlenmesine yonelik ¢alismalarda da
kullanddig1 gériilmektedir. Bu ¢alismada; Karadeniz kiyillarinda GNSS-IR tekniginin gelgit bilesenlerinin
belirlenmesine katkist arastirilmustir. Calisma kapsaminda, Trabzon’da Turkiye Ulusal Deniz Seviyesi
Izleme Servisi'ne (TUDES) bagli Trabzon mareograf istasyonu ile ortak yerleskeli TRBZ sabit GNSS
istasyonundan alinan Sinyal Guriltii Orani (Signal-to-Noise Ratio-SNR) verileri kullamlmustir. Karadeniz
kiyrlarinda GNSS-IR teknigine dayali olarak belirlenen deniz seviyesi degisim verilerinin harmonik analiz
ile yart-ginlik (M2, S2) ve ginlik (K1, O1, P1) gelgitlerin genlikleri tahmin edilmistir. Elde edilen gelgit
genlikleri TRBZ GNSS istasyonu ile ortak yerleskeli Trabzon mareograf istasyonundan hesaplanan gelgit
genlikleri ile karsilastinlmistir. Buna gére, GNSS-IR ve mareograf gelgit genlikleri arasinda fark
maksimum 4.16 cm ve minimum 0.09 cm olarak bulunmustur. Gelgit genliklerinin farklarinin ortalamasi
ve standart sapmast ise sirastyla 0.72 cm ve 1.98 cm olarak hesaplanmustir.

Anahtar Kelimeler: Deniz Seviyesi, Gelgit, GNSS Interferometrik Reflektometri, Mareograf,
Harmonik Analiz
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SEA LEVEL MONITORING AND ESTIMATION OF TIDAL AMPLITUDE
ALONG THE BLACK SEA COASTS USING GNSS-IR TECHNIQUE

Cansu BESEL!, Emine TANIR KAYIKCI!
! Karadeniz Technical University, Engineering Faculty, Department of Geomatics Engineering,
Trabzon
cansubesel@ktu.edu.tr

Sea level rise is one of the most important effects of global climate change. Rising sea levels have
significant impacts, especially on environmental, social, and economic along in coastal areas. For this
reason, it is important to accurately monitoring the sea level change and identifying the factors that cause
change. Various physical parameters affect sea level change. The tide, which has an increasing and
decreasing effect on the change of sea level over time, is one of the important parameters atfecting the
sea level change. The tidal analysis is mostly used from sea level records of tide gauge to determine the
tidal effect in coastal areas. GNSS-IR technique is shown as an alternative to the determination of sea
level change with a tide gauge and allows the determination of sea level change using the reflected signals
from the Global Navigation Satellite Systems (GNSS). Recently, it is seen that the GNSS-IR technique
has been used for the determination of tidal constituents as well as its applications in various fields. This
study investigates the contribution of the GNSS-IR technique to the determination of tidal constituents.
Within the scope of the study, we used Signal-to-Noise Ratio (SNR) data from the TRBZ co-located
GNSS station operated by the Turkish National Sea Level Monitoring System (TUDES). Semi-diurnal
M2, S2) and diurnal (K1, O1, P1) amplitudes of tidal constituents were computed from GNSS-IR-
based sea level observations in Black Sea coasts using harmonic analysis. We compared the tidal
constituents estimated from GNSS-IR and tide gauge observations. The comparison of amplitudes
demonstrated that the maximum and minimum differences were 4.16 cm and 0.09 cm, respectively. The
mean and standard deviation of the difference estimated tidal amplitudes are 0.72 cm and 1.98 cm,

respectively.

Keywords: Sea Level, Tide, GNSS Interferometric Reflectometry, Tide gauge, Harmonic Analysis
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DENIZLERDE SUBOKSIK VE ANOKSIiK KOSULLARIN BELIRLENMESINDE
INCELENMESI GEREKEN KRiTiK PARAMETRELER

Seben YUCEL!, Tuba UNSAL!, Nuray CAGLAR!, Abdullah AKSU!
1Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii/Kimyasal Osinografi Anabilim Dals,
Istanbul
sebenyucel@istanbul.edu.tr

Ucg tarafi denizlerle cevrili olan Ulkemizde, dort farkli deniz yer almaktadir. Bu denizlerimizin her biri
fiziksel, kimyasal, jeolojik ve jeomorfolojik agidan farklt yapisal 6zelliklere, farkli ekosistemlere ve farkl
oksijenik kosullara sahiptir. Bu kosullarin izlenmesinde ve belitlenmesinde de farkli parametreler
kullanilmaktadir. Bu parametreler arasinda incelenmesi gereken bazi kritik parametreler de ¢6ziinmiis
oksijen, pH, Eh (redoks potansiyeli), toplam ¢6ziinmis stilfiir (buna baglt olarak hidrojen siilfir miktarr)
stlfat miktart ve aerobik ve anaerobik bakterilerin varliginin belirlenmesi olarak siralanabilir. Denizel
ortamlarda suboksik (az oksijenli) ve anoksik (oksijensiz) kosullarin belirlenebilmesi i¢in deniz ortaminda
oksijen miktarinin tayin edilmesi 6nem arz etmektedir. Ek olarak toplam ¢6ziinmis stlfir miktarinin
tayini ve buna bagh olarak hidrojen stlfiir miktarinin tespiti i¢in pH ve Eh tayini kritiktir.

Karadeniz, ylzeyindeki oksijenli tabakanin altinda kalan derin sularinin oksijensiz olmasi ve
tabana dogru gidildikg¢e artan yitksek hidrojen stlfiir icerigi ile diger denizlerden ayrilmaktadir. Giinimuz
kosullarinda Karadeniz’de hidrojen sulfiir iceren sularin baslangicinin actk sularda 90-100 metre ve
kiyilarda ise daha derinlerde oldugu belirtilmektedir. Akdeniz ise diger denizlerimizden farkli bir yap:
gostermektedir ve ¢oziinmils oksijen degerleri Dogu Akdeniz yiizey sularinda doygunluk degerleri
genellikle %98-106 araliginda, dip sularda doygunluk seviyesinin ise ancak %70-85 araligina distigi
belirtilmektedir. Marmara Denizi’nde iki tabakali sistem nedeniyle, oksijence zengin st tabaka sulari alt
tabakaya ulasamamakta ve bu nedenle alt sularda distik oksijen seviyeleri gérillmektedir. Ara tabakada
sikisan ve ayrica alt tabakaya ulagan organik maddenin parcalanmast ile oksijen tiketilmekte ve bu iki
tabaka (alt ve ara tabaka) oksijence fakir hale gelmektedir. Buna ek olarak, mevsimsel sartlara ve bélgeye
bagli, suboksik ve stnirlt bir bélgede olsa da (Izmit Koérfezi-orta basen) anoksik kosullar olusmaktadir.
Dip sularda oksijen degerinin 2 mg/L’nin altina dismesi (suboksik kogullarin olusmast) buradaki
ekosistem agisindan olumsuzdur. Marmara Denizi derin (Cinarcik Cukuru) ve Izmit Kérfezi orta ve ic
basen dip sularinda oksijenin azalmast sebebiyle hidrojen stlfiir olusumu tehdidi giderek artmaktadir. Bu
durum g6z 6niinde bulunduruldugunda denizlerin strdiirtlebilirligi icin anoksik ve suboksik ortamlarin
belirlenmesi ve degerlendirilmesi olduk¢a 6nemlidir.

Bu calisma, yiiksek lisans tezi kapsaminda ve 26-27 Nisan’da gerceklestirilen Istanbul
Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisi’ne ait R/V Alemdar IT arastirma gemisi ile yapilan
seferde tez ¢alismanin bazi 6rneklemeleri yapilmis olup, deneyler devam etmektedir.

Anahtar Kelimeler: Suboksik, Anoksik, Hidrojen Siilfiir, Aerobik ve Anaerobik Bakteriler, Marmara
Denizi.
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CRITICAL PARAMETERS TO BE EXAMINE IN THE DETERMINATION OF
SUBOXIC AND ANOXIC CONDITIONS IN THE SEAS

Seben YUCEL!, Tuba UNSAL!, Nuray CAGLAR!, Abdullah AKSU!
Istanbul University, Institute of Marine Sciences and Management/Chemical Oceanography
Department, Istanbul
sebenyucel@istanbul.edu.tr

In our country, which is surrounded by seas on three sides, there are four different seas. Each
of these seas has different physical, chemical, geological and geomorphological structural features,
different ecosystems and different oxygenic conditions. Different parameters are used to monitor and
determine these conditions. Among these parameters, some critical parameters that should be examined
can be listed as dissolved oxygen, pH, Eh (redox potential), total dissolved sulfur (consequently the
amount of hydrogen sulfide), sulfate amount and the presence of aerobic and anaerobic bacteria. In
order to determine the suboxic (with low amount of oxygen) and anoxic (without oxygen) conditions in
marine environment, it is important to determine the amount of oxygen in the sea. In addition, it is
important to that pH and Eh determination for the determination of the total dissolved sulfur amount
and, accordingly, the amount of hydrogen sulfide.

The Black Sea is different from other seas by the without oxygen in the deep waters under the
oxygenated layer on its surface and the high hydrogen sulfide content that increases towards the bottom.
In today's conditions, it is stated that the beginning of the waters containing hydrogen sulfide in the
Black Sea is 90-100 meters in open waters and deeper on the coasts. The Mediterranean, on the other
hand, shows a different structure from our other seas, and it is stated that the dissolved oxygen values
in the Eastern Mediterranean surface waters, the saturation values are generally in the range of 98-106%,
while the saturation level in the bottom waters is only in the range of 70-85%. Due to the two-layer
system in the Sea of Marmara, the oxygen-rich upper layer waters cannot reach the lower layer and
therefore low oxygen levels are observed in the lower waters. Oxygen is consumed by the decomposition
of organic matter trapped in the intermediate layer and reaching the bottom layer, and these two layers
(bottom and intermediate layer) become oxygen-poor. In addition, depending on seasonal conditions
and the region, suboxic and in a limited area (Izmit Bay-mid basin) anoxic conditions occur. The decrease
in the oxygen value below 2 mg/L (the formation of suboxic conditions) in the bottom waters is
unfavorable for the ecosystem here. The threat of hydrogen sulfide formation is increasing due to the
decrease in oxygen in the deep waters of the Marmara Sea (Cinarctk Pit) and the middle and inner basin
bottom waters of the Izmit Bay. Considering this situation, it is very important to determine and evaluate
anoxic and subboxic environments for the sustainability of the seas.

This study was carried out within the scope of the master's thesis and during the expedition
carried out with the R/V Alemdar II research ship belonging to the Institute of Marine Sciences and
Management of Istanbul University on April 26-27, some samples were taken and the experiments are
continuing,.

Keywords: Suboxic, Anoxic, Hydrogen Sulfide, Aerobic and Anaerobic bacteria, Marmara Sea.
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YABANCI KLADOSER TURU PLEOPIS SCHMACKERPNIN iZMiR
KORFEZI’NDEKI DAGILIMINA ILISKIN IiLK KAYIT

Tuba TERBIYIK KURT!, Ibrahim TANZ, Alper EVCEN?
! Cukurova Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimi, Adana
2TUBITAK Marmara Arastirma Merkezi Cevre ve Temiz Uretim Enstitiisii, Kocaeli
tubaterbiyik@gmail.com

Akdeniz zengin biyogesitlige sahip olup, ¢ok sayida degisik yasam formlarina ev sahipligi yapmaktadir.
Bununla birlikte  Akdeniz biyocesitliligi, kirlilik, 6trofikasyon, iklim degisikligi, kaynaklarin asiri
tiiketilmesi, biyogesitlilik ve habitat kaybi, yerli olmayan tirlerin tasinimi ve invasyonu gibi insan
faaliyetlerinin dolayli ve direkt etkilerinden muzdariptir. Ozellikle, son yillarda yabanct tiirlerin denizler
arast tagtnimi oldukea artmis olup, ekosistem tizerine etkileri ile ilgili arastirmalar da buna baglt olarak
artmistir. Yabanci tiirlerin girisi ve ekosistem tzerindeki olumsuz etkilerinin en sik gbzlendigi alanlardan
biri de Tzmir Korfezidir. Ozellikle gemi balast sulariyla yada akintilarla taginan bazt yabanct zooplankton
tirleri (Paracartia grani, Pseudodiaptomus marinus, Oithona davisae etc.), genellikle Izmir ic ve orta
korfezde kendine uygun yasam alani bulabilmekte ve bazen yogun poptlasyonlar olusturabilmektedir.
Bu baglamda calismada yabanct kladoser tiirii olan P. sehmackerinin Izmir Kérfezi'ndeki dagiliminin
belirlenmesi amaclanmistir.  Zooplankton Orneklemeleri 2020 yiinda mevsimsel olarak WP-2
zooplankton kepgesi (Capt 57 cm, ag goz acgikligi 200 um) ile vertikal olarak dokuz istasyonda
gerceklestirilmistir. P. schmackeri Izmir Kérfezi'nde sadece kasim ayinda gozlenmis olup, bolluk degerleri
dustk dizeyde kalmistir. En dustuk bolluk degeri 20 nolu istasyonda (7.84 birey/m?) gozlenirken, en
yitksek bolluk degeri 23 nolu istasyonda (34.51 birey/m?3) gozlenmistir. P. schmackeri i¢ korfezde Narlidere
kiyilarindan dis korfezde Gediz deltasina kadar olan alanda dagilim géstermistir.

Pleapis schmackeri Akdeniz genelinde ilk olarak 2012 yilinda Iskenderun Kérfezi'nde (Levant
Denizi), ardindan 2017 yiinda Gullik ve Gékova, Kusadast Koérfez’lerinde (Ege Denizi) rapor
edilmistir. Bu ¢alismada P. sehmackeri tirintn Tiurkiye’nin Ege Denizi kiyisal sularindaki dagilimimi kuzeye
dogru genislettigi gézlenmis olup, bu yabanct tiiriin  Izmir Koérfezi kiyisal sularindaki dagihimi ve Tzmir
Korfezi ekosistemine etkisinin 6zellikle izlenmesi elzemdit.

Anahtar Kelimeler: yerli olmayan tiir, Pleopis schmackeri, 1zmir Korfezi, kladoser
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FIRST REPORT ON THE DISTRIBUTION OF THE ALIEN CLADOCERAN
SPECIES PLEOPIS SCHMACKERIIN IZMIR BAY

Tuba TERBIYIK KURT!, Ibrahim TAN 2, Alper EVCEN 2
! Gukurova University, Faculty of Fisheries, Department of Marine Biology, Adana
2TUBITAK MRC Environment and Cleaner Production Institute, Kocaeli
tubaterbiyik@gmail.com

The Mediterranean Sea has rich biodiversity and host to many different life forms. However,
Mediterranean Sea biodiversity suffers from indirect and direct effects of antropogenic activities such as
pollution, eutrophication, climate change, overexploitation of resources, losses of biodiversity and
habitat, entrance and invasion of non-native species. Recently, the inter-sea transport of alien species has
increased considerably, hence the researches on their effects on the ecosystem have increased
accordingly. 1zmir Bay is one of the regions where the introduction of alien species and their negative
effects on the ecosystem is observed most frequently. Particularly, some alien zooplankton species
(Paracartia grani, Psendodiaptomus marinus, Oithona davisae etc.) transported by ship ballast waters or water
currents can find suitable habitats, especially in the inner and middle part of the bay, and sometimes they
form dense populations. In this context, it was aimed to determine the distribution of P. Schmackeri,
which is an alien cladoceran species in 1zmir Bay. Zooplankton samplings were carried out seasonally at
nine stations with the WP-2 zooplankton net (diameter 57 cm, mesh 200 um) in 2020. P. schmackeri was
observed only in November in Izmir Bay, however their abundance values remained low. The lowest
abundance value was observed at Station 20 (7.84 ind. m-3), while the highest abundance value was
observed at station 23 (34.51 ind. m?3). P. schmackeri is distributed in the area from Natlidere coast in the
inner bay to the Gediz Delta in the outer bay.

Pleopis schmackeri was first reported in the Iskenderun Bay (Levant Sea) in 2012 and then in the
of Gulluk and Gokova, Kusadasi Bay (Aegean Sea) in 2017 thought the Mediterranean Sea. In this study,
it was observed that the distribution of the P. schmackeri in the Aegean Sea coast of Turkey expanded
towards the North. It is essential to monitor the distribution and effect on Izmir bay ecosystem of this
alien species in the coastal waters of of this region.

Keywords: Non-indigeneous species, Plapis schmackeri, 1zmir Bay, cladoceran
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LAZAREV DENIZI’NDE ANTARTIK KRiL (EUPHAUSIA SUPERBA)
BAGLILIGININ MODELLENMESI

Bettina FACH!, Bulut CAGDAS!, Ehsan SADIGHRAD!, Ozgur GURSES?,
Judith HAUCK?, Ralph TIMMERMANN?, Claudia WEKERLE?
! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Osinografi, Mersin
2 Alfred Wegener Institute, Helmholtz-Center for Polar and Marine Research,

Marine BioGeoScience, Bremerhaven
bulut@ims.metu.edu.tr

Pelajik larvalarin denizel ortamlarda dagilimi, deniz canlilarinin popilasyonlarint uzun mesafelerde
birbirine baglayan ve popiilasyon basarist ve devamliliklarint saglayan bir mekanizmadir. Boyle biytik
capta tasitnmadan etkilenenler genellikle yon secerek yiizme yetisi gelismemis planktonik evredeki deniz
canlilanidir. Giiney Okyanusu’nda Antartik Kril, besin aginda anahtar tiir olup, dusiik trofik seviyelerden
yuksek trofik seviyelere enerji aktarilmasinda 6nemli bir rol sahibidir. Kril Giiney Okyanusu’nda
genellikle Kutup Cephesi’nin gineyinde bulunup, Atlantik sektériniin giineybatisinda yogunlasmaktadir.
Bu bélge Lazarev Denizi’'ni de kapsamakta olup, kril biyokutlesi burada 0.6 — 16.8 ind m? arahiginda
Olctlmistir. Bu miktarlar kril duragan stoklarinda biyiik alansal ve zamansal farkliliklara isaret etmekte
olup, Scotia Denizi gibi diger bolgelerdeki arastirmalarla 6rtismektedir. Bu arastirmanin amaci Lazarev
Denizi’ndeki krillerin diger Giiney Okyanusu kril popilasyonlariyla okyanus akintidart araciligiyla
muhtemel baglliklarini aragtirmak ve Lazarev Denizi kril poptilasyonuna girdi saglayan diger
poptlasyonlar1 bulmaktir. Bu bilgileri elde etmek icin Antartik Krillerin okyanus akintilariyla larval
dagilimi ve baghihg Lagrang Pargacik Takibi simiilasyonlari ile hesaplanmaktadir. Lazarev Denizi ortam
kosullart yitksek ¢oztuntrliikli bir kutup ¢evresi hidrodinamik-ekosistem modeli (FESOM-REcoM2) ile
simtle edilmektedir. Sonuglar bu bélgenin kendini destekleyebilen tek bir popiilasyonu tutamadigini, ama
bélgenin baska kékenli kriller icin 6zellikle de Weddell Denizi’nin belli kisimlarindan Giiney Sandwich
Adalar’na kadar kompleks bir transfer alani oldugunu gdstermektedir. Lazarev Denizi'nde bulunan
krillerin bir yilik tasinma siiresinde Riiser-Larsen Denizi’ne kadar ulagabilmesi miimkiindir. Lazarev
Denizi’'ndeki kril yogunlugunun yitksek degiskenligi, yillik tasinma siiresinin ve tasinma yollarinin yiiksek
degiskenligi ile agiklanabilir.

Anahtar Kelimeler: Antartik Kril, Modelleme Calismast
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MODELING THE CONNECTIVITY OF ANTARCTIC KRILL (EUPHAUSIA
SUPERBA) IN THE LAZAREV SEA
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Judith HAUCK?, Ralph TIMMERMANN?Z, Claudia WEKERLE?
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Marine BioGeoScience, Bremerhaven
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The dispersal of pelagic larvae in marine environments is one mechanism of connecting marine
populations across large distances and structuring their population success and persistence. It is mostly
the planktonic stages of marine species that are affected by such large-scale transport during the times
when directional swimming is not yet developed. In the Southern Ocean, Antarctic krill is a key
component of the marine food web playing a fundamental role in the transfer of energy between the
lower and the upper trophic levels. Krill inhabits the Southern Ocean predominantly south of the Polar
Front, with krill distribution concentrated in the southwest Atlantic sector, which includes the Lazarev
Sea where krill biomass between 0.6 to 16.8 ind m? have been measured. These numbers point to large
spatial and temporal variations in krill standing stock, which also surveys in several other regions such
as the Scotia Sea have shown. The motivation of this study is therefore to investigate the possible
connection of Lazarev Sea krill with other Southern Ocean krill populations via ocean currents and find
the population(s) supplying input to the Lazarev Sea krill population. This is achieved by simulating
Antarctic krill larval dispersal and connectivity via ocean currents with Lagrangian particle tracking
simulations. The environmental conditions in the Lazarev Sea are simulated with a high-resolution,
circumpolar hydrodynamic-ecosystem model (FESOM-REcoM2). Results indicate that this region does
not support a single self-maintaining population, but represents a complex transition zone of krill with
different origins, particularly from parts of the Weddell Sea and as far as the South Sandwich Islands.
Krill located in the Lazarev Sea may reach as far as the Riiser-Larsen Sea within one year of transport
time. High interannual variability in transport times and pathways may be one factor explaining the high
variability of krill concentrations in the Lazarev Sea.

Keywords: Antarctic Krill, Modelling Study.
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FRAM BOGAZI'NDAKI DENiZ BUZUNUN OLCEK BAGIMLI RELATIF
DISPERSIYONU
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10rta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Osinografi Béliimi, Erdemli, Mersin
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Fram Bogazi'ndaki deniz buzu dagiliminin 6zellikleri, Fram Bogazi Siklonlari ve Deniz Buzu tzerinde
Etkileri (FRAMZY) ve Atmosferik Sinir Katmani ve Deniz Buzu Etkilesim Calismast (ACSYS)
kampanyalar: (UHH) cercevesinde 2002,2003, 2007, 2008 ve 2009 yillarinda konuslandirlmis buz
samandiralart araciligiyla Lagrange istatistiklerine dayanan iki parcacitkli yaklasim kullaniarak
arastirlmistir. Alternatif olarak, Arktik Samandira Programi'ndan (IABP) elde edilen veriler de analizi
tamamlamak i¢in kullamilmigtir. Calisma sahasi, Dogu Gronland Akimi'nin etkisinin hakim oldugu yogun
bir kayma akist sistemidir. Bu akim, bélgedeki deniz buzu ihracatt ve dagiliminin ana itici gicii gibi
goriinen ¢ok giliclii yatay akis gradyanlart dogurur. Yogun makaslama (kayma) akist varligi nedeniyle,
boyunca ve capraz akis bilesenleri projekte edilmistir. Sonuglar, yari-diftsif rejiminin varligina dair
kanitlar olmasma ragmen, siiper-difizif rejim olan Olgege bagl bir relatif dagilimin varligin
gostermektedir. Bu ¢alisma, deniz buzunun heterojenliginin bir sonucu olarak deniz buzu icin oldukca
karmagik bir Slcek bagimliligt 6nermektedir. Cok kiiclik Slgekler icin, her iki veri setinin boyunca akis
relatif hareketinde yerel olmayan (kaotik) rejim ortaya ciktigt gézlemlenmistir. Yerel olmayan rejim,
baslangicta sans ciftlerinin birbirine yakinligi ile IABP veri setinin ¢apraz bileseni icinde de mevcuttur.
Bununla birlikte, UHH grup ciftlerinin ¢apraz bileseni, baslangicta birbirinden ¢ok uzak olduklar icin
yari-diftizif davranis géstermektedir. Deniz buzu dinamikleri, okyanus gibi deniz buzu icindeki genis bir
hareket 6lcegdi yelpazesi ile ifade edilir. Deniz buzu ortaminda fiziksel tasginmadan sorumludurlar. Deniz
buzu ortaminda fiziksel tasinmadan sorumludurlar. Genis 6lgekli buz hareketinin evriminin anlagilmast,
bu nedenle, buzun nasil davrandigini, yani toplu ya da tek bir varlik olarak anlamamiza yardimei olur ve
dolayistyla Fram Bogazi'ndan deniz buzu taginmastnin tahmini icin kullanilabilir ve ayrica deniz buzunun
dahil oldugu iklim modellerinde turbulent denizi buzu parametrizasyonunda kullaniabilir.

Anahtar Kelimeler: deniz buzu, bagil (relatif) dispersiyon, Fram Bogazt
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SCALE DEPENDENT RELATIVE DISPERSION OF SEA ICE IN THE FRAM
STRAIT

Ceren GURASLAN BASDUVAR!, Gualtiero BADIN?2
I Middle East technical University, Institute of Marine Sciences, Department of Oceanography, Mersin

2 University of Hamburg, Institute of Oceanography, Hamburg
ceren(@ims.metu.edu.tr

The characteristics of sea ice dispersion in the Fram Strait, is explored using two-particle diagnostics
based on Lagrangian statistics, using ice-buoys deployed during the years 2002,2003, 2007, 2008 and
2009 within the framework of Fram Strait Cyclones and Their Impact on Sea Ice (FRAMZY) and
Atmospheric Boundary Layer and Sea Ice Interaction Study (ACSYS) campaigns (UHH). Alternatively,
data obtained from Arctic Buoy Programme (IABP) is also used to complement the analysis. The region
of interest is a system of intense shear flow dominated by the influence of East Greenland Current. This
current initiates very strong horizontal flow gradients that seems to be the main driver of sea ice export
and dispersion in the region. Owing to the presence of intense shear, separations along and cross stream
components are projected. Results show the presence of a scale dependent relative dispersion that is
superdiffusive although there is evidence for presence of subdiffusive regime. The present study suggests
for a highly complex scale dependency for sea ice that is the consequence of heterogeneity of sea ice.
For very small scales the emergence of non-local (chaotic) regime is observed for along component of
the ensemble pair dispersion of both datasets. The non-local regime still exists for cross component of
the IABP dataset by proximity of chance pairs with each other initially. However, cross component of
UHH ensemble pairs indicate subdiffusive behavior as they are initially very far apart. Sea ice dynamics
are expressed by a wide range of scales of motion in sea ice, as the ocean. They are responsible for
physical transport in the sea ice medium. They are responsible for physical transport in the sea ice
medium. The understanding of evolution of broad scale ice motion therefore helps us to understand
how ice behaves, i.c., as aggregate or single entity, and hence can be used for estimation of sea ice
transport from the Fram Strait and could also be used to parameterize turbulent sea ice dispersion in
climate models including sea ice.

Anahtar Kelimeler: sea ice, relative dispersion, Fram strait
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KUZEY EGE DENIZI’NDEN TOPLANAN SUNGER, APLYSINA
AEROPHOBA’IN ANTIOKSIDANT AKTIVITESI VE AMINO ASIT
KOMPOZISYONU ILE ILGILI BIR ON CALISMA

Ekrem Cem CANKIRILIGIL", Nermin BERIK 2
1Su Uriinleri Béliimii, Koyunculuk Arastirma Enstitiisii, Balikesir, Tiirkiye

2Avlama ve Isleme Teknolojisi Boliimii, Deniz Bilimleri ve Teknolojisi Fakiiltesi, Canakkale Onsekiz
Mart Universitesi, Canakkale, Tiirkiye

cem.cankiriligil@tarimorman.gov.tr, ekremcem19@gmail.com

Bu calismada Ege Denizi’nin kuzeyinde yayilim gosteren ve tibbi amagclt kullanimt potansiyel vaad eden
bir siinger tiirli olan sart boru stingeri (Aphysina aerophoba) incelenmistir. Orneklemeler Canakkale’nin
Geyikli sahilindeki 39°46'24.86"K, 26° 9'24.59"D ile 39°43'47.07"K, 26° 9'4.33"D arasinda kalan bélgede
Temmuz 2020’de gerceklestirilmistir. Ornekleme istasyonlarinda deniz tuzlulugu %024,21, su sicakligr 21
°C olarak olctlmustir. Stingetler tipsiiz dalig ile elle 3-4 metre derinlikten toplanmis olup, calisma
boyunca toplam 2 kg siinger kullanilmistir. Orneklerin iistiinden epifitik organizmalar ve kum pargalari
temizlendikten sonra analizler gerceklestirilmistir. Ornekler, DPPH antioksidan aktivite analizleri icin
ckstrakte edilmislerdir. Ekstraksiyon isleminde Ornekler metanol ile 25 °C’de mekanik katistirict
kullanilarak 1300 rpm’de karistiridmistir. Elde edilen karisim 0,45 pm Whatman kagids ile stiztildikten
sonra rotary evoparatérde vakumlanarak konsantre edilmistir. Antioksidan aktivite analizleri UV-Vis
dedektore sahip spektrofotometrede 515 nm dalga boyunda gergeklestirilmistir. Amino asit analizinde
ise homojenize stinger 6rnekleri 3,8 N HClile 110 °C’de 24 saat boyunca yakidiktan sonra 0,45um PTFE
enjektor filtre ile filtre edildikten sonra analize hazir hale getirilmistir. Analizler DAD dedektére sahip
HPLC sistemde sabit faz olarak Cis amino asit kolonu (40 °C) ve gradient mobil faz olarak ise metanol,
asetonitril ve distile su karisimz1 (45:45:10) ile Na,HPOy soltisyonu kullanilmigtir. Analiz sonuglarina gore,
homojenize siingerlerin antioksidant aktivitesi %24,54+0,45, 1:1, 1:2 ve 1:3 (6rnek:metanol) oranindaki
metanol ekstraktlarinin antioksidant aktivitesi ise sirastyla %34,2530,21, %21,17£0,54 ve %13,47£0,27
olarak bulunmustur. Amino asit analiz sonuglatina gore Aplysina aerophoba 7,76410,121 ¢/100g toplam
amino asit icermektedir. En ¢ok bulunan amino asitler ise sirastyla glutamat (0,903+0,057 g/100g), tirosin
(0,85710,039 ¢g/100g), treonin (0,725+0,063 g/100g) ve aspartat (0,63910,042 ¢/100g) olarak
belitlenmistir. Ayni zamanda giicli antioksidan aktivite gdsteren alkali amino asitler olan histidin, lizin,
arjinin ve aromatik halkast ile serbest radikallerin hidroksil grubunu inaktive ederek radikalleri stabil hale
getiren fenilalanin Aplysina aerophoba’da tespit edilmistir. Bu 6n calsma Aplysina aerophoba tirinin
antioksidant aktivitesi belitlenmistir. Ileride yapilacak calismalar ile detayli kimyasal analizler yapilarak
tiiriin farmakoloji alaninda kullanimlari da arastirilmalidir.

Anahtar kelimeler: Sari tiip stiingeri, biyoaktif maddeler, denizel dogal madde kimyasi, DPPH,
ekstraksiyon.
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A PRELIMINARY STUDY ON THE ANTIOXIDANT ACTIVITY AND AMINO
ACID COMPOSITION OF MARINE SPONGE APLYSINA AEROPHOBA
COLLECTED FROM NORTHEASTERN AEGEAN SEA

Ekrem Cem CANKIRILIGIL", Nermin BERIK 2

1 Sheep Breeding Research Institute, Fisheties Department, Balikesir
2 Canakkale Onsekiz Mart University, Marine Science and Technology Faculty, Department of
Fisheries and Processing Technology, Canakkale
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In this research, the yellow tube sponge (Aplysina aergphoba) distributed in the Northeastern Aegean Sea
and has potential for medicinal use was evaluated. Samplings were carried out on the Geyikli coast,
Ganakkale (9°46'24.86"N, 26°9'24.59"E and 39°43'47.07"N, 26°9'4.33"E) in July 2020. In sampling
stations, salinity was 24.21%eo, and the water temperature was 21 °C. Sponges were collected from 3 to 4
meters in depth with free-diving. A total of 2 kg sponge was collected, and obtained samples were
brought to the Laboratories of Canakkale Onsekiz Mart University, Marine Science and Technology
Faculty. Finally, analyses were carried out after the specimens were cleaned from sand particles and
epiphytic organisms. Samples were extracted for the DPPH radical scavenging activity. Extraction was
performed with the methanol at 25 °C using a mechanical mixer at 1300 rpm. Obtained mixtures were
filtered with 0.45 pm PTTE filters and concentrated by a rotary evaporator. Antioxidant activity analyses
were performed via a spectrophotometer equipped with a UV-VIS detector at 515 nm. In amino acid
analysis, homogenized sponge samples were digested with 3.8 N HCl at 110 °C for 24 hours and filtrated
0.45 um PTFE injector filter. Analyses were performed with an HPLC system equipped with a diode-
array detector and Cig Zorbax amino acid column (40 °C) in a gradient mobile phase consisting of
methanol, acetonitrile and diluted water (45:45:10) mixture and the Na,HPOy solution. According to the
results, DPPH radical scavenging activities were found to 24.54£0.45% for homogenized samples and
34.2510.21%, 21.1710.54%, 13.47£0.27% for 1:1, 1:2 ve 1:3 sponge extracts, respectively. Aplysina
aergphoba has 7.76410.121 g/100g of total amino acids, and glutamate (0.903+0.057 g/100g), tyrosine
(0.85710.039 g/100g), threonine (0.725+0.063 g/100g) and aspartate (0.639+0.042 g/100g) were found
the most, respectively. Two alkaline amino acids are known to have potent antioxidant activity, just as
histidine and arginine were determined. Besides, phenylalanine which stabilizes the radicals by
inactivating the hydroxyl group of free radicals with its aromatic ring, was found in the samples. In this
preliminary study, the antioxidant activity and amino acid composition of Aplysina aerophoba was
determined. The use of the species in pharmacology should also be investigated by making detailed

chemical analyses in future studies.

Keywords: Yellow tube sponge, bioactive compounds, marine natural product chemistry, DPPH,
extraction.
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GUNEYDOGU KARADENIZ (TRABZON-ORTAHISAR) KIYILARINDA
ANTROPOJENIK KOKENLI BAZI KiRLILIK PARAMETRELERININ ALANSAL
DEGIiSiMi
Koray OZSEKER!, Coskun ERUZ2, Neira Purtwanty ISMAIL2, Bilal ONMAZ?

IKTU, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon

2KTU, Deniz Bilimleri Fakiiltesi, Trabzon
ozseketr.koray(@gmail.com

Bu c¢alisma, Trabzon ilinin niifus ve kiyisal yerlesimin en fazla goriildiigi ayrica deniz sahast doldurma
calismalarinin yogun olarak devam ettigi Merkez (Ortahisar) ilge kiyilarinda kirlilik parametrelerinin
giincel durumunun irdelenmesi amactyla gergeklestirilmistir. Bu kapsamda karasal kaynakli antropojenik
girdinin yogun gézlemlendigi sahay: da igine alacak sekilde belirlenen 6 istasyonda kita sahanligt hattinda
10 ile 100 m arasinda degisen derinliklerden 6rneklemeler yapilmustir. Orneklemeler 2021 yili Eyliil ayinda
gerceklestirilmistir. Sediment 6rneklerinin metal igerikleri (V, Cu, Pb, Ni, Co ve La) ACME (KANADA)
analitik kimya laboratuvarinda analiz edilmesi sonucu belitflenmis olup boyut analizleri ise 1slak elek analiz
yontemiyle gerceklestirilmistir. Agir metal analizleri, Indiiktif Eslesmis Plazma, Kiitle Spektrometre (ICP-
MS) yontemiyle degerlendirilmistir. Su kolonu fizikokimyasal parametreleri CTD ile &l¢ilmistir.
Cozinmis oksijen 6lgtimleri Winkler yontemi ile titrimetrik olarak, pH 6l¢timleri ise pH metre ile elektro
analitik olarak yapilmustir. Besin elementi analizleri standart metotlara goére spektrofotometrik olarak
gerceklestirilmistir. Sediment Orneklerinin alinmasinda Ekman grap zemin 6rnekleyicisi kullantlmistir.
Ortalama metal degerleri sirastyla V=115,5 ppm, Cu= 79,3 ppm, Pb= 36,9 ppm, Ni= 59,6 ppm, Co=
25,9 ppm ve La=26,1 ppm degerlerinde bulunmustur. Jeoakimilasyon indeksine (Igro) gére yapila
degerlendirmede Cu ve Pb metallerinin 0<Igro<1 araliginda bulundugundan az derecede kirlilik unsuru
icerdigi, diger metallerin ise Igro=0 araliginda bulundugundan kirlilik unsuru icermedigi g6zlemlenmistir.
Elek analizi egrisinde ortalama tiniformluk katsayist (Cu=3,22) ve derecelenme katsayisi (Cg=0,78) olarak
bulunmustur. Bu sonuglara gére, calisma alanina ait sedimentlerin tniform olan iyi derecelenmemis
malzemelerden meydana gelmis oldugu belirlenmistir. Sediment malzeme yapisinin oransal dagilimi %
olarak irdelendiginde malzemenin %28,1°1 kil, %069,6’st kum ve %2,2’ nin ¢akil boyutlu malzemeden

olusmus oldugu belirlenmistir.

Anahtar Kelimeler: Karadeniz, Metal, Kitlilik, ICP-MS,
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THE SPATIAL VARIATION OF SOME POLLUTION PARAMETERS OF
ANTHROPOGENIC ORIGIN IN THE SOUTHEAST BLACK SEA (TRABZON-
ORTAHISAR) COASTS

Koray OZSEKER! Coskun ERUZ2 Neira Purtwanty ISMAILZ2 Bilal ONMAZ2
IKTU, Institute of Marine Science and Technology, Trabzon
2K'TU, Faculty of Marine Science, Trabzon
ozseketr.koray(@gmail.com

This study was carried out in order to examine the current state of some pollution parameters on the
coasts of the Central (Ortahisar) district, where the population and coastal settlement of Trabzon are
seen the most, as well as sea area filling activities are continuing intensively. In this context, samples were
made from depths ranging from 10 to 100 m in the continental shelf line at 6 stations determined to
include the area where terrestrial anthropogenic input is intensely observed. The sampling was carried
out in September 2021. Metal contents of sediment samples (V, Cu, Pb, Ni, Co and La) were determined
by analyzing at Acme (Canada) analytical chemistry laboratory, and the size analyzes were performed by
wet sieve analysis method. Heavy metal analysis was evaluated by Inductively Coupled Plasma, Mass
Spectrometry (ICP-MS) method. The physicochemical parameters of the water column were measured
with CTD. Dissolved oxygen measurements were made with the Winkler method, pH measurements
were made electro-analytically with a pH meter. Nutrient analysis was performed spectrophotometrically
according to standard methods. Ekman grab sampler was used to collect sediment samples. Average
metal values were found in V = 115.5 ppm, Cu = 79.3 ppm, Pb = 36.9 ppm, Ni = 59.6 ppm, Co = 25.9
ppm and La = 26.1 ppm, respectively. In the evaluation made according to the geoaccumulation index
(Icro), it has been observed that Cu and Pb metals contain a low degree of pollution since they are in
the range of 0<IGEO<1, and other metals do not contain any pollution component. The average
uniformity coefficient (Cu = 3.22) and grading coefficient (Cg = 0.78) were found in the sieve analysis
curve. According to these results, it was determined that the sediments belonging to the study area were
composed of uniform and not well-rated materials. When the proportional distribution of the sediment
material structure was examined as a percentage, it was determined that the material consisted of 28.1%
clay, 69.6% sand and 2.2% gravel.

Keywords: Black Sea, Metal, Pollution, ICP-MS,
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ZIRAAT MUHENDISLERI ODASI TRABZON SUBESININ UYGULAMAYA
GEQIRDiGi BALIKCILIKLA ILGILI FAALIYETLER
Koray OZSEKER!, Cemil PEHLEVAN?Z, Avni AYDINZ2, Coskun KUTUROGLU?, Sedat SARALZ,
Deniz CAVUSOGLU?, Ozgiir AKKAYA?
IKTU, Deniz Bilimleri ve Teknolojisi Enstitiisti, Trabzon
2T.C. Tarim ve Orman Bakanligi, Tarim 11 Madirligii, Trabzon

ozseker.koray@gmail.com

1954 yilinda kurulup, "Turk Mihendis ve Mimar Odalari Bitligi'ne bagli olarak etkinlik gésteren TMMOB
Ziraat Mithendisleri Odast (ZMO); TMMOB Yasast; 7472 sayilt ziraat mihendisligi yasasi, oda tiizigi
ve ziraat miihendislerinin gérev ve yetkilerine iliskin tiiziik hitkiimleri dogrultusunda mesleki etkinlikte
bulunmaktadir. Genel merkezi Ankara'da olan Ziraat Mithendisleri Odasi'nin halen tiim ilke Slcegine
yayilan 22 Subesi, 58 il temsilciligi vardir. Ayrica, ZMO biinyesinde barindirdigt Ziraat Mithendisleri
yaninda Su Uriinleri Miihendisleri, Balikgilik Teknolojisi Mithendisleri, Tiitiin Teknolojisi Mithendisleti,
Biyosistem Mihendisleri ve Su Bilimleri Mithendisleri ile birlikte buyiik bir anayasal meslek 6rgiitii haline
gelmistir. 56 Balikeilik Teknolojisi ve 26 Su Uriinleri Mithendisini biinyesinde bulunduran ZMO Trabzon
Subesi deniz ve i¢ sularda balikcilikla ilgili tim alanlarda bircok faaliyet gerceklestirmektedir. Bunlara
ornek olarak ekoloji ve balikeilik ¢alistayl, heslerin cevresel etkileri, i¢ su ve kiyt balik¢iginin sorunlart ve
deniz kiyt alanlarimin tahrip edilmesi ¢alistaylar: yakin zamanlarda gerceklestirilmis faaliyetlerdir. TGm
dinyada ve ilkemizde su triinleri kaynakll tarimsal faaliyetlerin strekli arti gosterdigi giinimizde,
Balikcilik teknolojisi, su trtnleri ve su bilimleri mithendislerinin mesleki sorunlarini, mihendis
istthdaminda ve balik¢ilik sektoriinde yasanan sikintilarint kolayca asabilmeleri ve etkin bir sekilde faaliyet
gostermeleri icin ZMO catist altinda birlik olmalart onlara biiyiik bir kolaylik saglayacaktir.

Anahtar Kelimeler: Ziraat Mithendisleri Odast, Balikeilik, Kiy1, I¢ su
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FISHERIES-RELATED ACTIVITIES IMPLEMENTED BY THE TRABZON
BRANCH OF THE CHAMBER OF AGRICULTURAL ENGINEERS

Koray OZSEKER!, Cemil PEHLEVAN2, Avni AYDIN?, Coskun KUTUROGLU? Sedat SARAL2,
Deniz CAVUSOGLU?, Ozgiir AKKAYA?
IKTU, Institute of Marine Sciences and Technologies, Trabzon

2Repuclic of Turkey Ministry of Agriculture and Forestry, Provincial Directorate of Agriculture
Trabzon

ozseker.koray(@gmail.com

TMMOB Chamber of Agricultural Engineers (ZMO), established in 1954 and operating under the Union
of Chambers of Turkish Engineers and Architects; TMMOB Law; It carries out professional activities
in line with the provisions of the agricultural engineering law numbered 7472, the chamber statute and
the by-law on the duties and powers of agricultural engineers. The Chamber of Agricultural Engineers,
which has its headquarters in Ankara, currently has 22 branches and 58 provincial representative offices
spread throughout the country. In addition, ZMO has become a major constitutional professional
organization with Agricultural Engineers, Fisheries Engineers, Fisheries Technology Engineers, Tobacco
Technology Engineers, Biosystems Engineers and Aquatic Sciences Engineers. ZMO Trabzon Branch,
which includes 56 Fisheries Technology and 26 Aquaculture Engineers, carries out many activities in all
fields related to fishing in sea and inland waters. Examples of these are the ecology and fisheries
workshop, the environmental effects of hydroelectric power plants, the problems of inland water and
coastal fisheries, and the workshops on the destruction of sea coastal areas. Today, all over the world
and in our country, aquaculture-based agricultural activities are constantly increasing. For this reason, it
will be a great convenience for fisheries technology, aquaculture and aquaculture engineers to be united
under the roof of ZMO so that they can easily overcome their professional problems, the problems

experienced in the employment of engineers and the fisheries sector, and to operate effectively.

Keywords: Chamber of Agricultural Engineers, Fisheries, Coastal, Inland water
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ISTANBUL’UN KARADENIZ KIYILARI (RiVA) MEIOBENTIK VE CANLI SERT
KABUKLU FORAMINIFER TOPLULUKLARI

Ibrahim OKSUZ!, Yaprak GURKAN!, Ahsen YUKSEK!
1Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisi, Fiziksel Osinografi ve Deniz Biyolojisi
A.B.D, Istanbul
ibrahimoksuz86@gmail.com

Bu arastirma Istanbul’un Karadeniz’e kiyist olan Riva'da iist infralittoral blgede meiobentik ve canli sert
kabuklu foraminifer topluluklarinin belitlenmesi amactyla Ekim-2021'de 2,4-3,1 m arasindaki 5 ayt1
derinlikten 2 tekrarli olarak gerceklestirilmistir. Sediman G6rneginden ylizey alani yaklagik 12,56 c¢m?
uzunlugu 10 cm olan tip yardimiyla alt 6rnekleme yapilarak 500-63um gbz acikligindaki eleklerden
elenmistir. Nematoda, Harpacticoida, Sert kabuklu Foraminifer, Yumusak kabuklu Foraminifer,
Polychaeta, Gastropoda ve Bivalvia Rose Bengal boyama teknigi yardimiyla stereo mikroskop altinda
tespit edilen gruplardir. Canli meiobentik Sert kabuklu Foraminifer (LHSF) disinda, diger belirtilen tim
gruplar, grup diizeyinde toplam birey sayist olarak kaydedilmistir. Her bir grup icin goriilme sikhigt
%100'dtr. Harpacticoida 12-28 x103 birey/m? ile en yiiksek bolluk araligina sahiptir ve bunu sirastyla
Nematoda ve Sert Kabuklu Foraminifer 11-19 x10%ve 3-9 x103 birey/m? bolluk deger araliklari ile takip
etmektedir. LHSF tirleri mimkin olan en distik taksona kadar belirlenmis ve 2 takim ve 2 familyaya ait
5 tiir elde edilmistir. Massilina secans en baskin (%50) ve %100 frekans indeksine sahip tek tiir olup onu
%27,5 baskinlik ile Amzmonia compacta izlemektedir. Bu tirlerin dagilimi, biyotop tane boyutu ile tutarlidir.

Anahtar Kelimeler: Meiobentoz, Canlt bentik foraminifer, Taksonomi, Istanbul, Karadeniz
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MEIOBENTHIC AND LIVING HARD-SHELLED FORAMINIFERA
ASSEMBLAGES IN THE BLACK SEA COASTS OF ISTANBUL (RIVA)

Ibrahim OKSUZ!, Yaprak GURKAN!, Ahsen YUKSEK!
!Istanbul uUniversity, Institute of Marine Sciences and Management, Department of Physical
Oceanography and Marine Biology Istanbul
ibrahimoksuz86@gmail.com

This research was carried out at 5 stations with the depths ranges between 2.4-3.1 m in order to
determine the distribution of upper infralittoral zone meiobenthic fauna and living hard-shelled
foraminifera in the Black Sea coasts of Istanbul (Riva) in October 2021. Two replicates of subsampling
were performed with the help of a tube that had a surface area of about 12.56 cm? and a length of 10 cm
from the sediment sample and sieved through a 500-63 pm mesh-sized net. Nematoda, Harpacticoida,
Hard-shelled Foraminifera, Soft-shelled Foraminifera, Polychaeta, Bivalvia, and Gastropoda were the
detected taxa by Rose Bengal staining technique under stereo microscope. Except for the living
meiobenthic Hard-shelled Foraminifera (LHSF), all the other taxa were seldom recorded in total
individual number at the abovementioned group level. The frequency of occurrence was 100% for each
and every one of the taxa. Harpacticoida has the highest abundance range (12-28 x10? ind/m?) and
followed by Nematoda and LHSF, 11-19 x103 and 3-9 x10? ind/m?, respectively. We identified the LHSF
species to the lowest possible taxon and obtained 5 species belonging to 2 orders and 2 families. Massilina
secans is the most dominant species (50%) and the only species that has 100% of frequency and followed
by Ammonia compacta with 27.5% dominancy. The spatial distribution of these species is consistent with
the biotop grain size.

Keywords: Meiobenthos, Living Hard-shelled foraminifera, Taxonomy, Istanbul, Black Sea
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TUZLA TERSANELER BOLGESI (ISTANBUL) VE ALIAGA GEMI SOKUM
ALANDI'NDA (IZMiR) MAKROBENTIK FAUNANIN EKOLOJIK KALITE
DURUMUNUN DEGERLENDIRILMESI

Yaprak GURKANY, Ibrahim OKSUZ!, Ahsen YUKSEK!
Listanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Fiziksel Osinografi ve Deniz

Biyolojisi
A.B.D, Istanbul
yaprak.gurkan@istanbul.edu.tr

Farkli etkilere sahip, agir sanayi 6zellikleri tasiyan Tuzla (Istanbul) tersaneler ve Aliaga (Izmir) gemi
s6kiim bolgelerindeki ekolojik kalite durumunun degerlendirmesi amaciyla yapilan bu calisma, Mart
2019’da Aliaga gemi so6kiim alaninda 5, Tuzla tersane bolgesinde ise belitlenen 6 istasyonda gesitli
derinliklerden gerceklestirilmistir. 0.025 m? Grab kullanilarak 3 tekrarli olarak almnan 6rnekler 500 pm
g6z acikligindaki elekten elenerck laboratuvarda incelenmistir. Tuzla tersaneler bélgesinde 58 tiir, 2706
bitey elde edilmis ve Tuzla Tersanesi’nin genellikle Polychaeta tiitleri acisindan domine edildigi
gorilmistiir. Ortamda var olan tiirlerin isaret ettigi ekolojik gruplar biiyiik ¢ogunlukla “toleransl”
ardindan “birinci ve ikinci-derece firsat¢t” tirlerdir. Biyogesitlilik degeri (H") bélgede 1,99 ile 3,99
arasinda degismektedir. Aliaga gemi sékiim bélgesinde ise toplam 57 tiir ve 325 birey tespit edilmistir.
Tir cesitliligi 1,00-4,18 degerleri arasindadir. Her ne kadar diger tiirlerin birey sayilarina oranla asirt bir
baskinliga sebep olmasalar da bolge genellikle toleranslt ve firsatct Polychaeta grubu tyeleri tarafindan
temsil edilmektedir ve baskin firsatct tirler Capitella sp., Capitella capitata ve Prionospio sp.’dir. Ortamdaki
hassas tiirlerin orant oldukea distik olup en yiiksek oran yaklasik %30°dur. Ekolojik kalite durumu cesitli
indekslerle degerlendirilmistir. Her iki bélgede de AMBI (AZTT’s Marine Biotic Index) degerleri “orta”

ve “zayif” kalitelere ve iyi ¢evresel kosullardan sapmalara isaret etmektedir.

Anahtar Kelimeler: Makrobentoz, Tersane, Gemi S6kiim, Ekolojik Kalite Durumu
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ECOLOGICAL QUALITY STATUS (EQS) OF MACROBENTHIC FAUNA IN
TUZLA SHIPYARD (ISTANBUL) AND ALIAGA SHIP-BREAKING AREA
(IZMIR)

Yaprak GURKANY, Tbrahim OKSUZ!, Ahsen YUKSEK!
1istanbul University, Institute of Marine Sciences and Management, Department of Physical

Oceanography and Marine Biology, Istanbul
yaprak.gurkan@istanbul.edu.tr

The aim of this study is to evaluate the ecological quality status (EQS) and the community attributes of
the macrobenthic fauna that exposed to different pressures due to heavy industrialization in Tuzla
(Istanbul) (6 stations) and Aliaga (Izmir) (5 stations) which serve as ship-breaking and shipyard areas,
respectively. The samplings were conducted with three replicates for each station using 0.025 m2 grab
and sieved through 500 um. A total of 58 species, 2706 individuals were recorded in Tuzla Shipyard and
Polychaeta species occurred to have dominance in terms of abundance. The defined ecological groups
according to the species’ tolerance to organic enrichment are dominantly consisted of “tolerant” and
“first and second-order opportunistic” species. Species diversity values (H) range from 1.99 to 3.99 and
indicated spatial fluctuation. The macrofauna of the region Aliaga is represented by 57 species and 325
individuals and the diversity values range between 1.00 and 4.18. Even though the abundance values did
not extremely outnumber any species, tolerant and opportunistic Polychaete species are common
representatives of the region. The relatively dominant species are Capitella sp., Capitella capitata, and
Prionospio sp.. Sensitive species have a low (30%) contribution to the macrofaunal assemblages.
According to the AMBI values, a deterioration from good environmental status occurs for both of the
sites and the EQS’ are solely “moderate” and “slightly disturbed”.

Keywords: Macrobenthos, Shipyard, Ship Breaking, Ecological Quality Status
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OTOLIT SEKLININ ELIiPTiK FOURIER ANALIZI UYGULAMASI iLE
TURKIYE DENIZ SULARINDA HAMSI (ENGRAULIS ENCRASICOLUS) STOK
TESPITI ICIN BIR ARAC OLARAK KULLANIMI

Umar KHAN!, Habib BAI?, Kadir SEYHAN?3
Deniz Bilimleri ve Teknolojisi Enstitiisti, Karadeniz Teknik Universitesi, 61080 Tiirkiye
2T.C. Tarim Ve Orman Bakanligi Erdek Tarim Ve Orman Tlge Miidiirliigii, 10500 Tiirkiye
3Denizcilik Ekonomisi ve Politikast, Karadeniz Teknik Universitesi, 61530 Tiirkiye
seyhan@ktu.edu.tr

Ekonomik degeri, ekolojik 6nemi ve besin degeri yiksek olan hamsi, biitinctl olarak denizel ekonomi
icin hayati bir rol oynamaktadir. Bu calismada, Eliptik Fourier analizi kullanilarak hamsiye ait sagital
otolitlerinin sekil degiskenligi incelenerek Tiirk deniz sularindan farkl stoklarin varligt tespit edilmistir.
Bu calismada incelenen balik 6rnekleri, Ocak-Mart 2021 arasinda girgir baliket gemisi tarafindan
avlanmustir. Toplam 227 hamsi 6rneginden alinmis otolitlerin (sag ve sol), sayisallastirilmis gbriintiileri
Zeiss Axiocam Erc5 kamera, Zeiss Stereo Discovery V12 stereomikroskop ve Zen Blue (Strim 2.1)
yazilimi ile alinmustir.

Eliptik Fourier analizinden énce, otolit géruntileri ikili bir gbrintiiye (beyaz bir arka plan
tzerinde siyah bir otolit maskesi) dénistirilmustiir. Sol tarafh otolitler daha sonra oryantasyonda
tekdiizen saglamak icin yatay olarak cevrilmistir. Fourier glic fonksiyonu, otolit seklinin %99 varyansini
hesaba katmak i¢in 17 Fourier harmoniginin gerekli oldugu tespit edilmistir. Fourier harmonikleri daha
sonra parametre sayisini azaltmak icin temel bilesen analizinde kullandmus, ve eliptik Fourier
tanimlayicilarindaki toplam varyansin %89.2'sini olusturan yedi 6nemli PCs, broken-stick modeliyle
belitlenmistir. Cinsiyet ve istasyonlarin etkilerini arastirmak icin bu PCs 'ler, yonlt asimetri, kismi artiklk
analizlerinde (permiitasyon testleri ile birlikte pRDA) kullanilmustir. Otolitlerin sekli alansal olarak 6nemli
farkliliklar gosterirken, 6nceki iki degiskenin 6nemli bir etkisinin olmadig tespit edilmistir.

Farkli bolgelerden 6rneklenen baliklar arasinda ters Fourier dontstimi ile yeniden olusturulan
ortalama otolit anahat sekillerindeki farkliliklar, Tirk deniz sularinda ayri biyolojik hamsi stoklari
kavramini 6nemli 6l¢ide desteklemis oldugu tespit edilmistir. Farklt bolgeler arasindaki ortalama otolit
anahat sekillerindeki farkliliklar, 6n ¢entikte baglamis, cografi ayrilma ile artan otolit genisligi takip
etmistir.

Karadeniz stoklar icindeki otolit sekil varyasyonlari, benzer bir otolit genisligi ile 6n ¢entikte
belirgin oldugu tespit edilmistir. Calisma sonuglari, 6nemli bu pelajik balik tirintin Ttrk deniz sular
boyunca etkin yonetimi i¢in dikkate alinmast gereken, biyolojik olarak izole edilmis ¢ok sayida hamsi

stogunun varhgini desteklemektedir.

Anahtar Kelimeler: Eliptik Fourier analizi, Engraulidae, Balik¢ilik yonetimi, pelajik balik, stok ayrimi
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FOURIER ANALYSIS OF OTOLITH SHAPE FOR STOCK DISCRIMINATION
OF ANCHOVY (ENGRAULIS ENCRASICOLUS) IN THE TURKISH MARINE
WATERS

Umar KHAN!, Habib BAI?, Kadir SEYHAN?3
Institute of Marine Sciences and Technology, Karadeniz Technical University, Trabzon, 61080
Turkiye
2Republic of Turkey Ministry of Agriculture and Forestry, Erdek Directorate of District Agriculture
and Forestry, Department of Fisheries, 10500 Erdek, Ttrkiye
3Department of Maritime Business Administration, Faculty of Marine Science, Karadeniz Technical
University, 61530, Trabzon, Tiirkiye
seyhan@ktu.edu.tr

Anchovy plays a vital role in the blue economy, with significant ecological, commercial, and culinary
values. This study investigated the shape variability in the sagittal otoliths (hereafter "otoliths") of
anchovy with elliptical Fourier analysis to identify their different stocks from the Turkish marine waters.
Fish were caught using purse seine fishing gear from January to March 2021. The otoliths (right and left)
were individually extracted from 227 anchovies, and their digitized images were taken with a Zeiss
Axiocam Erc5 camera coupled with a Zeiss Stereo Discovery V12 stereomicroscope and the Zen Blue
(Version 2.1) software. Prior to elliptical Fourier analysis, the otolith images were transformed into a
binary image (a black mask of otolith on a white background). The left-sided otoliths were then
horizontally flipped to establish uniformity in orientation.

The Fourier power function found that 17 Fourier harmonics were needed to account for 99%
variance of otolith shape. These Fourier harmonics were then used in the principal component analysis
to reduce the number of parameters. The broken-stick model determined that seven significant PCs
accounted for 89.2% of the total variance in the elliptical Fourier descriptors. These PCs were used in
partial redundancy analyses (pRDA, combined with permutation tests) to explore the effects of
directional asymmetry, sex, and stations. The former two variables had no significant effects, while the
otoliths' shape showed significant areal differences.

Differences in mean otolith outline shapes reconstructed with reverse Fourier transformation
between fish from different areas were substantial enough to support the concept of separate biological
stocks of anchovy in the Turkish marine waters. The differences in mean otolith outline shapes between
different regions started at the anterior notch, followed by the otolith width that increased with increasing
geographical separation. The otolith shape variations within the Black Sea stocks were evident at the
anterior notch, with a similar otolith width. These results support the existence of multiple biologically
isolated anchovy stocks that should be considered for effective management of this pelagic fish along
the Turkish marine waters.

Keywords: Elliptic Fourier analysis, Engraulidae, Fisheries management, pelagic fish, stock
discrimination
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FTALIK ASIT ESTERLERI, KARAKTERIZASYONLARI VE CEVRESEL
ETKILERI

Nigar ALKAN®™ Ali ALKAN?
1Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi,Balikcilik Teknolojisi Miihendisligi,
61530, Trabzon
2Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, 61080, Trabzon
nalemdag@ktu.edu.tr

Fralik asit estetleri (PAE'let) bir grup sentetik kimyasaldir ve genis bir Grin yelpazesinde (mobilya,
déseme, yagmurluk, gida ambalaji, tibbi cihazlar ve tarim) kullanilmaktadirlar.Bu esterlerin en buytk
kullanim alant polivinil kloriir (PVC) olup, plastiklestirici katk: kimyasallart arasinda %092 kullanim oram
ile ilk sirada yer almaktadirlar. PAE'ler polimer matrisine bagli degilditler; bu nedenle belitli kogsullar
altinda plastikten dis ortama gb¢ edebilirler. PAE'ler, yaygin tretimleri, plastiklerdeki ytiksek
konsantrasyonlart ve toksikolojik 6zellikleri nedeniyle her yerde bulunan ¢evresel kirleticilerdir. Ticari
olarak en 6nemli ftalatlar, DMP (Dimetil ftalat), DEP (Dietil ftalat), DnBP (Dibitil ftalat), DiBP
(Diizobiitil ftalat), BzZBP (Benzilbiitil ftalat) ve DEHP'dir (Dietilheksil ftalat). Numunelerdeki bu bilesik
seviyeleri, kati1 faz ekstraksiyon yonteminden sonra Gaz Kromatografisi-Kiitle Spektrometrisi (GC-MS)
ile analiz edilmektedir.

Anahtar Kelimeler: Ftalik asit ester, plastik katki kimyasallari, ¢evresel kirleticiler
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PHTHALIC ACID ESTERS, CHARACTERIZATIONS AND ENVIRONMENTAL
IMPACTS

Nigar ALKAN®™ Ali ALKAN?
Karadeniz Technical University, Sirmene Faculty of Marine Science, Department of Fisheries
Technology  Engineering, Trabzon
?Institute of Marine Science and Technology, Karadeniz Technical University, Trabzon
nalemdag@ktu.edu.tr

Phthalic acid esters (PAEs) are a group of synthetic chemicals and have been used for a wide range of
products (furniture, flooring, raincoats, gaskets, food packaging, medical devices and agriculture). The
largest use of these esters is polyvinyl chloride (PVC) and took placed first among plasticizing additive
chemicals with 92% usage rate. PAEs are not bound to the polymer matrix; therefore, under certain
conditions, they can migrate from the plastic to the external environment. PAEs are ubiquitous
environmental pollutants due to their widespread production, high concentration in plastics, and
toxicological properties. The most commercially important phthalates are DMP (Dimethyl phthalate),
DEP (Diethyl phthalate), DnBP (Dibutyl phthalate),DiBP (Diisobutyl phthalate), BzBP (Benzylbutyl
phthalate) and DEHP (Diethylhexyl phthalate). These compounds levels in samples are analyzed by Gas
Chromatography—Mass Spectrometry (GC-MS) after solid phase extraction method.

Keywords: Phthalic acid ester, plastic additive chemicals, environmental pollutants
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BRYOZOAN TURLERINDE VANADYUM BiRIiKiMi

Filiz KUCUKSEZGIN, Ferah KOCAK
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Tzmir

e-posta: filiz.ksezgin@deu.edu.tr

Vanadyum yerkabugunda yaygin olarak bulunan bir elementtir ve ortalama konsantrasyonu 150 mgkg-!
dir. Tzmir i¢c Korfez’'de, 17-57 mgkg! arasinda degisen vanadyum seviyeleri agirlikli olarak litojenik
malzeme tarafindan kontrol edilmektedir (Atalar, 2013). Vanadyumun ana kaynagi, fosil yakitlarin
yanmast ve petrol kirliliginden ileri gelen atmosferik serpintilerdir (Moselhy, 20006). Petroldeki
vanadyumun yaklastk %50'si, klorofil ve hemoglobine benzeyen vanadil porfirin kompleksi formundadir
(Michibata and Ueki, 2010). Ascidia ve holothuria tiitleri kan hiicrelerinde ytksek seviyede vanadyum
birikimi nedeniyle vanadyum icin biyoizleyici organizmalar olarak kabul edilmektedir (Férstner and
Wittmann, 1979; Neff, 2002). S#yela plicatdda en yiksek vanadyum degeri marinada 19.0 pgg! olarak
Sletilmistiir (Aydin-Onen, 2016). Bu ¢alisma, Ege Denizi dogu kiyilarinda bryozoan tiirlerinin vanadyum
kontaminasyonuna odaklanmustir. Calisma alaninda secilen iskele ve marinalarda ti¢ bryozoan (Bugula
neritina, Amathia verticillata ve Cradoscrupocellaria bertholleti7) tiriinde vanadyum seviyeleri arastirtlmustir.
Calisma, Turkiye'nin Ege Denizi kiyilarinda yer alan rekreasyon amacli teknelerin baglandig:
marina, balik¢t limanlart ve iskelelerinden segilen yedi istasyonda (S1-S7), 2015 yili Agustos ve Kasim
aylarinda gerceklestirilmistir. Calisma alanindaki askida madde ve sedimentteki agir metal seviyeleri daha
énce yayinlanmis bir calismada verilmistir (Aydin-Onen, 2016). Bu calismaya gére sedimentteki
vanadyumun degerleri, kaynagin litojenik orijinli oldugunu goéstermektedir. Sonuclar, bryozoan tiitlerinde
Olctlen metal seviyelerinin istasyonlara ve mevsimlere baglt olarak 6nemli farkliliklar gdstermedigi
bulunmustur. Bununla birlikte, en ylksek vanadyum icerigi A. verticillatdda kaydedilmistir. Bryozoan
tirlerindeki vanadyum seviyeleti B. neritina'da 4.59 pgg' (S1) ve A. verticillatd'da 24.2 pgg' (S1) arasinda
degismektedir. Bryozoan tirlerinde vanadyum birikimi Pb (r= 0.868) ve Cd (r= 0.700) ile diger metallere
gore daha yiksek korelasyon gostermistir. Bu ¢alismada, vanadyum A. verticillats da 8.02-24.22 pgg!
arasinda degisirken, aynt noktalarda S. plicata’da (Tunicate) 1.6 ile 19.0 pgg! araliginda bulunmustur
(Aydin-Onen, 2016). Sonuglar, 6zellikle A. verticillata'nin S. plicatadan daha yiiksek diizeyde vanadyum
biriktirdigini ve bu bryozoan tiiriiniin vanadyum icin bir gésterge organizma olarak kabul edilebilecegini

gOstermistir.

Anahtar Kelimeler: Bryozoans, Vanadyum, Dogu Ege Denizi
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ACCUMULATION OF VANADIUM IN BRYOZOANS

Filiz KUCUKSEZGIN, Ferah KOCAK
Dokuz Eylil University, Institute of Marine Sciences and Technology, Izmir
filiz.ksezgin@deu.edu.tr

Vanadium is common element in the earth’s crust and its mean concentration reach to 150 mgkg-!. In
the inner Izmir Bay, vanadium level changed between 17-57 mgkg!, were predominantly controlled by
lithogenic material (Atalar, 2013). The main source of vanadium is atmospheric fallout due to the
combustion of fossil fuels and petroleum pollution (Moselhy, 2006). Approximately, 50% of the
vanadium in oil is in the form of a vanadyl porphyrin complex, which resembles chlorophyll and
haemoglobin (Michibata and Ueki, 2010). Ascidians and holothurians are accepted as biomonitoring
organisms for vanadium due to its high level of accumulation in blood cells (Forstner and Wittmann,
1979; Neff, 2002). Highest value of vanadium in S#ela plicata were measured as 19.0 pgg! in marina
(Aydin-Onen, 2016). This study focused on vanadium contamination of fouling bryozoan species along
the eastern coast of Aegean Sea. The concentrations of vanadium were investigated in three abundant
bryozoan species, Bugula neritina, Amathia verticillata and Cradoscrupocellaria bertholletii in selected piers and
marinas.

The study was carried out in August and November 2015 at seven stations (S1-87) which are
selected from recreational boating marina, fisheries ports and piers located along the Aegean Sea coast
of Turkey. In the study area heavy metal pollution in suspended matter and sediment have been
previously known from a published study (Aydin-Onen, 2016). The previous study indicated that,
vanadium concentration in sediment shows lithogenic origin in the study area The results evidenced that
significant differences in metal levels were not observed in bryozoan species, stations and seasons.
However, highest vanadium content was recorded in A. verticillate. Vanadium level in bryozoan species
ranged between 4.59 pgg! (S1) in B. neritina and 24.22 pgg' (S1) in A. verticillata. Its accumulation in
bryozoan species showed higher correlation with Pb (t=0.868) and Cd (+=0.700). In .A. verticillata
vanadium level changed between 8.02-24.22 pgg! at the stations where the concentration in S. plicata
(Tunicate) ranged between 1.6 and 19.0 pgg! (Aydin-Onen, 2016). The results showed that particularly
A. wverticillata accamulate higher level of vanadium than S. plicata and this bryozoan species can be

considered as an indicator for vanadium.

Key Words: Bryozoans, Vanadium, Eastern Aegean Sea
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