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Denizlerimizin Gelecegine Yon Veren Degerli Bilim insanlar1 ve Paydaslar,

Diinya ylizeyinin biiyiik bir boliimiinii kaplayan, soludugumuz oksijenin énemli bir kismin
ireten ve yasamin siirdiiriilebilirliginde temel rol oynayan denizlerimiz, glinlimiizde her
zamankinden daha kritik bir esikte bulunmaktadir. iklim degisikligi, kirlilik, habitat tahribat1
ve biyolojik cesitlilik kaybi1 gibi kiiresel dlgekli baskilar, denizel ekosistemleri ciddi bi¢imde
tehdit etmektedir. Buna karsin, halen sinirli 6l¢iide taniyabildigimiz bu karmasik sistemleri
anlamak, korumak ve gelecek nesillere saglikli bir sekilde aktarabilmek, bilim diinyas1 basta
olmak iizere tiim insanligin ortak sorumlulugudur.

Bu konferansin iigiinciisiinii yine Izmir’de gerceklestirirken ortaya koydugumuz hedeflerin ve
tasidigimiz bilimsel heyecanin, bugiin “Tiirkiye’nin Mavi Vizyonu” temasiyla diizenlenen 7.
Ulusal Deniz Bilimleri Konferansi ile giiclii ve kapsayici bir akademik platforma doniismiis
oldugunu goérmek biiylik bir memnuniyet kaynagidir. Bu konferans, yalnizca bilimsel verilerin
sunuldugu bir ortam olmanin Gtesinde; biyolojik, kimyasal ve fiziksel osinografiden deniz
jeolojisi ve jeofizigine, kutup aragtirmalarindan deniz politikalarina ve sualti kiiltiirel mirasina
kadar genis bir yelpazede disiplinlerarasi etkilesimi miimkiin kilan 6nemli bir diisiince ve is
birligi zemini sunmaktadir.

Gilinlimiizde denizel kaynaklarin siirdiiriilebilir kullanimi, yalnizca ekonomik bir gereklilik
degil, ayn1 zamanda gelecek kusaklara karsi tagidigimiz sorumlulugun da bir yansimasidir.
Deniz ekosistemlerinin izlenmesi, kirlilikle miicadele yontemlerinin gelistirilmesi, biiyiik veri
ve dijital teknolojilerin arastirmalara entegrasyonu ile bilimsel altyapinin giiclendirilmesi
yOniinde yiiriitiilen her ¢alisma, iilkemizin denizlerdeki bilgi birikimini ve stratejik kapasitesini
artirmaktadir.

[zmir'in ve Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii’niin ev
sahipliginde gerceklestirilen bu konferans, lilkemizde deniz bilimleri alaninda gelisen is birligi
kiiltlirtiniin ve kurumsal dayanigsmanin giiclii bir gostergesidir.

Elinizdeki bildiri 6zetleri kitabi; Ege’den Marmara’ya, Akdeniz’den Karadeniz’e ve kutup
bolgelerine uzanan bilimsel ¢alismalarin, yogun emegin ve ortak sorumluluk bilincinin somut
bir yansimasidir. Bu eserin, yalnizca akademik bir bagvuru kaynagi olmakla kalmayip, aym
zamanda denizlerimizi anlama ve koruma yolunda verilen ortak ¢abanin kalict bir belgesi
olacagina inantyorum.

Konferansin diizenlenmesinde emegi gecen tiim diizenleme kurulu iiyelerine, bilimsel
katkilartyla bu platformu zenginlestiren degerli arastirmacilara, destekleriyle organizasyona
giic katan paydas ve sponsorlarimiza igten tesekkiirlerimi sunuyorum.

Prof. Dr. A. Harun OZDAS
Dokuz Eyliil Universitesi
Deniz Bilimleri ve Teknolojisi Enstitlisii Miidiirii
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\ZﬂYagls Farkhhiklarinin Bir Kiy1 Ekosisteminde Fitoplankton Biyolojik
Cesitliligine ve Besleyici Element Derisimlerine Etkilerinin
Degerlendirilmesi

Halim Aytekin ERGUL! Mert KAYA!, Merve KORAL', Serdar AKSAN!
'Kocaeli Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Kocaeli
Sorumlu yazar e-posta: halim.ergul@kocaeli.edu.tr

Bu calismada, Giillik Korfezi (Ege Denizi) yiizey sularindaki fitoplankton biyolojik
cesitliliginin ve besleyici element derisimlerinin kurak ve ekstrem yagish iki farklt donemde
gosterdigi degisimler irdelenmistir. Arastirma sonuglari, 2022 yilinda fosfor sinirh ve diisiik
fitoplankton bolluguna sahip Giilliik Korfezi ekosisteminin, 2026 yilindaki agir1 yagislar ve tath
su girdisi sonrasinda belirgin bir degisiklik oldugunu gostermistir. Artan karasal girdilerle
birlikte 0-PO4* ve SiO, derisimlerinde sirasiyla 8,5 ve 2,7 kat artiglar yasanirken, fitoplankton
biyolojik cesitliligi ve bollugu da artmustir. Ozellikle 2026 kis déneminde, tatli su, bentik ve
epifitik kokenli Closterium gracile, Ulnaria acus, Ulnaria capitata ve Navicula sp. gibi
diyatom tiirlerinin baskin hale gelmesi, asir1 yagislarin yari-kapali kiy1 ekosistemlerindeki
pelajik yapiy1 ve besin ag1 dinamiklerini hizla degistirebilecegini gdstermektedir. Meteoroloji
Genel Midiirliigii (MGM), IPCC (Hiikiimetleraras1 Iklim Degisikligi Paneli) ve bazi
iiniversitelerin hazirladig iklim projeksiyonlarina gore Ege Denizi kiyilarinda sicaklik artig1 ve
yagis rejiminde diizensizlesme, buna bagli olarak da daha az siklikta ama daha siddetli yagislar
beklenmektedir. Bu nedenle, Sarigay Mansab1 basta olmak iizere, bolgedeki akuakiiltiir
faaliyetlerinden kaynaklanan besleyici element girdileri, iklim degisikligi senaryolar1 1g181inda
analiz edilmelidir. Bu baglamda, muhtemel ¢evresel degisimlerin etkilerini éngéren tahmin
modellerinin gelistirilmesi ve bu modellerden elde edilecek bulgular dogrultusunda Giilliikk
Korfezi i¢in koruma 6nlemlerinin hayata gecirilmesinin yararli olacag: diisiiniilmektedir.

Anahtar Kelimeler: Giilliik Korfezi (Ege Denizi), Fitoplankton, Yagmur, Besleyici Element,
Akuakiiltiir.
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Assessment of the Impacts of Precipitation Variability on
Phytoplankton Biodiversity and Nutrient Concentrations in a Coastal
Ecosystem

Halim Aytekin ERGUL' Mert KAYA!, Merve KORAL', Serdar AKSAN!

'Kocaeli University, Faculty of Arts and Sciences, Biology Department, Kocaeli
Corresponding author e-mail: halim.ergul@kocaeli.edu.tr

The present study investigates the fluctuations in phytoplankton biodiversity and
nutrient concentrations within the surface waters of Giilliik Bay (Aegean Sea) across two
contrasting periods, a drought-stricken phase and an extreme precipitation event. The findings
reveal that the Giillik Bay ecosystem, which was phosphorus-limited and exhibited low
phytoplankton abundance in 2022, underwent a profound transformation following the extreme
rainfall and subsequent freshwater inflow of 2026. Concomitant with the surge in terrestrial
runoff, orthophosphate (0-PO4%) and silicate (SiO2) concentrations increased by 8.5 and 2.7
times, respectively, driving a marked rise in both phytoplankton diversity and biomass.
Notably, during the winter of 2026, the dominance of freshwater, benthic, and epiphytic species
such as Closterium gracile, Ulnaria acus, Ulnaria capitata, and Navicula sp. underscores the
capacity of extreme precipitation to rapidly alter the pelagic structure and food web dynamics
of semi-enclosed coastal ecosystems. Climate projections provided by the State Meteorological
Service (MGM), the IPCC, and academic institutions anticipate rising temperatures and
increasingly erratic precipitation regimes for the Aegean coast, characterized by lower
frequency but higher intensity rainfall events. Consequently, it is imperative to analyze the
nutrient contributions of aquaculture activities, particularly those situated near the Saricay
Estuary, through the lens of these climate change scenarios. Developing predictive models to
anticipate the impacts of these environmental shifts will be essential for implementing effective
conservation strategies and sustainable management practices for Giilliikk Bay.

Keywords: Giilliik Bay (Aegean Sea), Phytoplankton, Precipitation, Nutrient, Aquaculture.
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Izmir ili Plajlarindaki Antibiyotik Diren¢ Genlerinin Dagiliminin
qPZR ile Arastirilmasi

Burcu OMUZBUKEN!, Asli KACAR!, Fiisun OZYAMAN?
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Canli Deniz Kaynaklar1 Béliimii, izmir
2 Dokuz Eyliil Universitesi, Saglik Bilimleri Enstitiisii, Tibbi Mikrobiyoloji Boliimii, izmir
Sorumlu yazar e-posta: burcuomuzbuken@gmail.com

Deniz ortaminda antibiyotik direng genleri (ADG'ler) gibi dncelikli kirleticiler, kiiresel
halk saglig1 agisindan dnemli sorunlar yaratma potansiyeline sahiptir. Bu ¢alisma, izmir ili plaj
sedimentlerinde  ¢esitli  antibiyotik  diren¢  genlerinin  varligin1  ve  bollugunu
degerlendirmektedir. Yillik turist say1s1 en yiiksek olan bes halk plajindan (Urla—Altinkdy Plaji,
Urla-Kum Plaji, Cesme—Germiyan Yalis1 Plaji, Cesme-Tekke Plaji, Ozdere Plaji) denizel
sediment ornekleme noktasi sec¢ilmistir. Sediment o6rneklerinde bes farklt ADG"nin (blaOXA-
48, blaTEM, blaCTX-M32, sull ve makrolid 23S rRNA) ve bakteriyel 16S rRNA geninin
(BACT) bollugu kantitatif PZR ile dl¢iilmiistiir. Bollugu en yiliksek ADG, Cesme’deki Tekke
Plaji’nda, blaCTX-M32 (9,74 x 10° gen kopyasi/g) olarak belirlenmigken, en yiiksek ikinci
ADG, Ozdere Plaji’nda makrolid 23S rRNA (1,16 x 10* gen kopyasi/g) olarak tespit edilmistir.
Elde ettigimiz bulgulara gore, Izmir ilinde yogun kullanilan plaj sedimentlerindeki ADG'lerin
tespit edilmesi, bu kontaminantlarin diger plajlarda da genis bir yayilima sahip olabilecegini
diisiindiirmektedir. Dolayisiyla, deniz ortamindaki antibiyotik direng genlerini izlemek, bunlar
hakkindaki veri sayisini artirmak, mevcut bilgi eksikliklerini gidermek ve ulusal kirlilik eylem
planlarini gelistirmek dnem arz etmektedir.

Anahtar Kelimeler: Antibiyotik diren¢ genleri, Halk sagligi riski, Plaj sedimentleri, qPZR.
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investigation of the Distribution of Antibiotic Resistance Genes on the
Beaches of Izmir Province by qPCR

Burcu OMUZBUKEN!', Asli KACAR!, Fusun OZYAMAN?
! Dokuz Eylul University, Institute of Marine Sciences and Technology,
Marine Living Resources Department, Izmir
2 Dokuz Eylul University, Institute of Health Sciences, Medical Microbiology Department, Izmir
Corresponding author e-mail: burcuomuzbuken@gmail.com

Emerging contaminants such as antibiotic resistance genes (ARGs) in marine
environments pose a potential threat to global public health. This study aimed to evaluate the
presence and abundance of selected ARGs in beach sediments of izmir Province, Tiirkiye.
Marine sediment samples were collected from five public beaches with the highest annual
tourist activity (Urla—Altinkdy Beach, Urla-Kum Beach, Cesme—Germiyan Yalis1 Beach,
Cesme—Tekke Beach, and Ozdere Beach). The abundance of five ARGs (blaOXA-48, blaTEM,
blaCTX-M32, sull, and macrolide 23S rRNA) along with the bacterial 16S rRNA gene (BACT)
was quantified using quantitative PCR (qPCR). blaCTX-M32 was identified as the most
abundant ARG at Tekke Beach (Cesme) (9.74 x 10° gene copies/g), while macrolide 23S rRNA
represented the second highest ARG abundance at Ozdere Beach (1.16 x 10* gene copies/g).
The detection of ARGs in heavily used recreational beach sediments suggests that these
contaminants may be widely distributed along other coastal areas of Izmir. Therefore,
continuous monitoring of ARGs in marine environments is essential to increase available data,

address existing knowledge gaps, and support the development of national pollution action
plans.

Keywords: Antibiotic resistance genes, Public health risk, Beach sediments, qPCR.
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Yapay Resif Olarak Kullanilan Batiklarin Cevresel Kirletici Etkisi

7. ULUSAL DENIZ BILIMLERI KONFERANSI

jl/sual\\é

Tugce SENSURAT GENC!, Ebru:Yesi"m OZKAN?, Adnan Caglar ORUC?, Altan LOK?,
Aytag OZGUL?, Serkan KUKRER*

! izmir Katip Celebi Universitesi, Su Uriinleri Fakiiltesi, Avlama ve Isleme Teknolojisi Béliimii, izmir
2 Izmir Katip Celebi Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii, izmir
3 Ege Universitesi, Su Uriinleri Fakiiltesi, Avlama ve Isleme Teknolojisi Boliimii izmir
# 1zmir Katip Celebi Universitesi, Gemi Insaat1 ve Denizcilik Fakiiltesi,
Gemi ve Deniz Teknolojisi Miihendisligi Boliimii, izmir
Sorumlu yazar e-posta: sensurat@gmail.com

Rekreasyonel dalis1 desteklemek icin yapay batiklarin kullanimina olan ilgi diinya
capinda giderek artmaktadir. Bununla birlikte, 6zellikle denetimin sinirli oldugu bdlgelerde bu
yapilarla ilgili ¢evresel giivenlik endiseleri de devam etmektedir. Gemiler batirilmadan 6nce,
yakitlar ve yaglar gibi cevresel endise uyandirici malzemelerinden uzaklastirilmaktadir. Ancak
Cu, Zn, Pb ve PCB'ler gibi kritik kirleticileri iceren antifouling ve kaplama boyalar
temizlenmemektedir. Bu c¢alismada, Tiirkiye'nin Kuzeydogu Akdeniz Bdlgesi Karaburun
Yarimadasi'nda yer alan iki yapay batigin (“Alaybey” ve “9 Eyliil”’) neden oldugu ekolojik ve
insan saglig1 riskleri incelenmistir. iki y1l boyunca yapilan mevsimsel sediment, midye
(Mytilus galloprovincialis) ve balik (Diplodus vulgaris) 6rneklemeleri neticesinde endise verici
kirleticilerin konsantrasyonlar1 ortaya konmustur. Yapay batiklar etrafindaki sedimentler, Pb
(EF: 37,2-92,1) ve Cd (EF: 9,3-16,0) acisindan 6nemli ve son derece yiiksek zenginlesme
gbstermistir. "9 Eyliil" batiginda Potansiyel Ekolojik Risk Indeksi (PERI) > 1000'e ulasmis ve
bu, son derece yliksek risk olarak siiflandirilmistir. Yapay batiklar tizerindeki midyeler AB
giivenlik sinirlarinin tizerinde Cd ve Pb birikimi gostermis, baliklar ise sinir degerleri 236—340
kat asan Pb seviyeleri gdstermistir. Ozellikle, batik bulunmayan alandan elde edilen balik
orneklerindeki Hg kontaminasyonu (1,2 mg kg ') bolgedeki tarihi madencilik faaliyetlerine
dayandirilmistir. Bu bulgular, temizlenmis yapay batiklarin ¢evre agisindan zararsiz oldugu
varsayimini sorgulamakta ve 6zellikle boya gibi toksik kaplamalar i¢in kirlenmeyi dnlemede
var olan sistemik bosluklara dikkat ¢cekmektedir. Caligma, yapay batik projelerinin kiiresel
stirdiiriilebilirlik hedefleriyle uyumlu hale getirilmesi i¢in boya sokme ve PCB taramasi dahil
sik1 6n konuslanma protokollerinin uygulanmasini 6nermektedir.

Anahtar kelimeler: Yapay resif, Batik, Potansiyel toksik elementler (PTEs), Boya, Akdeniz.
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Tugce SENSURAT GENC!, Ebru Yesim OZKAN?, Adnan Caglar ORUC?, Altan LOK?,

Aytag OZGUL?, Serkan KUKRER*
!'izmir Katip Celebi University, Faculty of Fisheries,
Fish Capture and Seafood Processing Technology Department, izmir
2 Izmir Katip Celebi University, Faculty of Fisheries, Department of Basic Sciences, Izmir
3 Ege University, Faculty of Fisheries, Fish Capture and Seafood Processing Technology Department, izmir
#1zmir Katip Celebi University, Faculty of Naval Architecture and Maritime,
Department of Shipbuilding and Ocean Engineering, izmir

Corresponding author e-mail: sensurat@gmail.com

Artificial wrecks (AWs), intentionally submerged structures to enhance marine
ecosystems and recreational diving, have gained global popularity. However, their
environmental safety remains a topic of debate, particularly in regions with limited regulatory
oversight. This study examines the ecological and human health risks posed by two artificial
wrecks (“Alaybey” and “9 Eylil”) deployed in the Karaburun Peninsula, Northeast
Mediterranean, Tiirkiye, compared to a no-wreck site (Aslan Kayasi). Despite rigorous pre-
sinking protocols to remove fuels and oils, critical pollutants—such as antifouling paint
residues containing Cu, Zn, Pb, and PCBs—persist due to incomplete cleaning. Over two years,
seasonal sampling of sediments, mussels (Mytilus galloprovincialis), and fish (Diplodus
vulgaris) revealed alarming trends. Sediments near AWs showed enrichment of Pb (EF: 37.2—
92.1) and Cd (EF: 9.3-16.0) from significant to extremely high enrichment. The Potential
Ecological Risk Index (PERI) reached >1,000 at the “9 Eylil” wreck, classifying it as
"extremely high risk." Mussels on AWs bioaccumulated Cd and Pb above EU safety thresholds,
while fish on AWs exhibited Pb levels of 236-340 fold over limits. Notably, Hg contamination
in fish samples obtained from the no-wreck site (1.2 mg kg') was traced to historic mining
activities, underscoring region-wide pollution. These findings challenge the assumption that
"cleaned" AWs are environmentally benign and highlight systemic gaps in pollutant mitigation,
particularly for toxic coatings. The study advocates for stringent pre-deployment protocols,
including paint stripping and PCB screening, to align AWs projects with global sustainability
goals.

Keywords: Artificial reef, Shipwreck, Potentially toxic elements (PTEs), Paint, Mediterranean
Sea.
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Tiirkiye Ege Denizel Peyzajlarinda Mekansal Bir Onceliklendirme

Ozge BALKIZ', Goniil Ayca ORHON!, Burcu ATES!, Gézde ILOGLU', Tevfik
CEYHAN?, Zafer TOSUNOGLU?, Esra KARTAL', Gelincik Deniz BILGIN!, Harun
GUCLUSOY?, Ayse TURAK!, Nurbahar USTA!, Engin YILMAZ!
!'Yolda Girisimi, Gaziosmanpasa Mah., Halict Sok., No:12/1, Cankaya, Ankara
2 Ege Universitesi Su Uriinleri Fakiiltesi, Izmir
3 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Canli Deniz Kaynaklar1 Boliimii, Izmir
Sorumlu yazar e-posta: ozge.balkiz@yolda.org.tr

Akdeniz kiy1 ve denizel ekosistemleri, asir1 aveilik, habitat bozulumu, iklim degisikligi
ve diger nedenlerle giderek artan tehditler altindadir; ancak bu ekosistemler koruma
yatinmlarinda yeterince temsil edilmemektedir. Koruma kaynaklarinin nereye
yonlendirilecegine iligkin kararlar ¢ogunlukla zaman ve veri kisitlar1 altinda, seffaf ve
katilimci analizler yerine firsatlara dayali olarak alinmakta; bu durum iyi bilinen bazi
alanlara fazla odaklanilirken, ekolojik ve toplumsal agidan 6nemli diger alanlarin yeterince
desteklenmemesine yol acabilmektedir. Bu ¢alisma, Tiirkiye’nin Ege denizel peyzajlari i¢in
gelistirilen 1ilk biitiinlesik mekansal Onceliklendirme analizidir. Calisma, biyolojik
cesitliligin  korunmast ile kiiglik oOlgekli balik¢iligin siirdiiriilebilirliginin  doga—kiiltiir
birlikte varolusu cercevesinde es zamanli olarak ilerletilebilecegi alanlar1 belirlemeyi
amaglamigtir. Caligmada biyolojik cesitlilikle ilgili koruma hedefleri, kiiciik Olgekli
balik¢iligin stirdiiriilebilirlik gostergeleri, tehdit katmanlari ve mevcut koruma yatirimlarina
iligkin bilgileri bir araya getiren ¢ok Olgiitlii bir karar mekanizmasi gelistirilmistir. Tim
veri setleri 1x1 km gridlere standartlastirilmig, uzman ve paydas goriisleri dogrultusunda
agirliklandirilmis ve en yiiksek koruma faydasini en diisiik maliyetle saglayan koruma
oncelikli alanlar1  belirlemek amaciyla optimizasyon algoritmalart kullanilarak
sentezlenmistir. Biyolojik cesitlilik ve kiigiik 0Olcekli balik¢iliga yonelik engellenebilir ve
engellenemez tehditler ile koruma firsatlarini igeren ayr1 maliyet yiizeyleri
olusturulmustur. Biyolojik c¢esitlilik optimizasyon c¢iktilarinin kiigiik Olgekli balike¢ilik
maliyet katmani ile kesistirilmesi sonucunda nihai koruma oncelikli denizel peyzajlar Saros
Korfezi, Ayvalik ve Ildir Korfezi olarak belirlenmistir. Bu sonuglar, Tiirkiye nin Ege denizel
peyzajlarinda koruma yatirimlar: sonucunda doga-kiiltiir birlikteliginin en ytiksek ekolojik
ve toplumsal getiriyle nerede saglanabilecegine dair agik bir rehberlik sunmaktadir. Nicel
modelleme ile katilimci veri iiretimini birlestiren bu calisma, koruma planlamasi i¢in
baska bolgelere ve tematik alanlara da uyarlanabilir, agik kaynakli ve seffaf bir yaklasim
ortaya koymaktadir.

Anahtar kelimeler: Mekansal onceliklendirme, Koruma, Biyolojik cesitlilik, Kiiciik-
6lcekli balik¢ilar, Optimizasyon.
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Ozge BALKIZ', Géniil Ayga ORHON', Burcu ATES', Gozde ILOGLU', Tevfik
CEYHAN?, Zafer TOSUNOGLU?, Esra KARTAL', Gelincik Deniz BILGIN!, Harun

GUCLUSOY?, Ayse TURAK!, Nurbahar USTA!, Engin YILMAZ'
!'Yolda Initiative, Gaziosmanpasa Mah., Halic1 Sok., No:12/1, Cankaya, Ankara
2 Ege University Faculty of Fisheries, izmir

} Dokuz Eylul University, Institute of Marine Sciences and Technology
Marine Living Resources Department, [zmir
Corresponding author e-mail: ozge.balkiz@yolda.org.tr

Coastal and marine ecosystems in the Mediterranean are increasingly threatened by
overfishing, habitat degradation, and climate change, yet remain underrepresented and
unevenly supported in conservation investments. Decisions on where to allocate funding are
often made under time and data constraints, guided by opportunities rather than transparent
and participatory analysis, leading to saturation of certain well-known sites while other
ecologically and socially significant areas may remain overlooked. This study presents the
first integrated spatial prioritization analysis for Tiirkiye’s Aegean seascapes, designed
to identify areas where biodiversity conservation and sustainability of small-scale fisheries
can be jointly advanced in support of nature-culture coexistence. A multi- criteria decision
mechanism was developed, combining biodiversity data and conservation targets, small-
scale fisheries sustainability indicators, threat layers, and information on existing
conservation investments. All datasets were standardized into 1x1 km grids, weighted
through expert and stakeholder input, and synthesized using optimization algorithms to
identify priority areas achieving the highest conservation benefit at the lowest cost. Distinct
cost surfaces were generated for biodiversity and small-scale fisheries, incorporating both
reversible and irreversible threats and conservation opportunities. The intersection of
biodiversity optimization outputs with small-scale fisheries cost layer yielded a final set of
priority seascapes concentrated primarily in Saros Bay, Ayvalik, and Ildir Bay in Tiirkiye. The
results provide spatially explicit guidance on where targeted conservation investments can
yield the greatest ecological and social returns for nature-culture coexistence along
Tiirkiye’s Aegean seascapes. By coupling quantitative modeling with participatory data
generation, this study offers a replicable, open-source, and transparent approach to
conservation planning, one that can be disseminated to other regions or thematic fields.

Keywords: Spatial prioritization, Conservation, Biodiversity, Small-scale fisheries,
Optimization.
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’ Dogu Marmara Denizi Kiyllarinda Bentik Dinoflagellat Cinslerinin
Dagilimi ve Cevresel Belirleyicileri

Rabia SEZGIN!, Muharrem BALCI?, Ergiin TASKIN?
Istanbul Universitesi, Fen Bilimleri Enstitiisii, Istanbul
2 istanbul Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Istanbul
3Manisa Celal Bayar Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Biyoloji Béliimii, Manisa
Sorumlu yazar e-posta: rabia.sezgin@ogr.iu.edu.tr

Bentik dinoflagellatlar, ekolojik rolleri ve toksisite potansiyelleri nedeniyle bentik
zararh alg cogalmalar1 (BZAC) kapsaminda 6nemli bir grup olusturmaktadir. Tropikal ve
subtropikal bolgelerde bu organizmalarin dagilimi ve gevresel kontrol mekanizmalar: iyi
bilinmesine ragmen, Marmara Denizi gibi 1liman-gecis zonlarinda bu gruplara iliskin bilgiler
sinirlidir.  Artan antropojenik baskilar ve besin tuzu girdileri, bentik dinoflagellat
topluluklarinin yapisint ve dagilimini etkileyen baslica faktorler arasinda yer almaktadir. Bu
calismada, Dogu Marmara Denizi kiyilarinda yer alan 10 istasyonda bentik dinoflagellat
topluluklarn ile cevresel degiskenler birlikte degerlendirilmistir. BZAC o6rnekleri, Ulva spp.
cinsine ait makroalgler {izerinden epifitik olarak bulunan topluluklardan elde edilmis ve hiicre
bolluklar1 yas agirlik basina hiicre sayist (hiicre g' YA) olarak ifade edilmistir. Bulgular,
cevresel degiskenlerin istasyonlar arasinda belirgin bir gradyan olusturdugunu ve bu gradyanin
ozellikle besin tuzlar1 ve {iiretkenlik ile iliskili oldugunu gostermistir. Bentik dinoflagellat
kompozisyonu istasyonlar arasinda farklilik gostermis, bazi istasyonlarda belirgin cins
baskinliklar1 gézlenmistir. Cevresel degiskenler ile BZAC hiicre bolluklar1 arasindaki iligkiler
incelendiginde, yalnizca Prorocentrum cinsinin toplam fosfat (TP) ve tuzluluk ile anlamli ve
negatif yonli iligkiler gosterdigi belirlenmistir (p<<0,05). Cok degiskenli analizler, BZAC
dagiliminin biiylik Olglide ¢evresel faktorler tarafindan agiklandigini ve toplam fosfatin en
belirleyici degisken oldugunu ortaya koymustur. Elde edilen bulgular, Dogu Marmara Denizi
kiyilarinda bentik dinoflagellat topluluklarinin dagiliminin basta besin tuzlar1 olmak tizere
cevresel gradyanlardan etkilendigini gostermektedir. Bununla birlikte, bazi istasyonlarda
gozlenen yliksek BZAC bolluklari, yerel cevresel kosullarin ve belirli cinslerin baskinliginin
da bu dagilim iizerinde 6nemli rol oynadigini isaret etmektedir. Bu calisma, iliman-gecis
zonlarinda bentik dinoflagellatlarin ekolojik dinamiklerinin anlasilmasina katki saglayarak,
bolgedeki bilgi eksikliginin giderilmesine yonelik dnemli bir temel sunmaktadir.

Anahtar Kelimeler: Amphidinium, Coolia, Prorocentrum, Ulva, Bentik dinoflagellat,
Marmara Denizi.

25



EYL
oz EVLg,
\ <

Ag
&

o
Q

7. ULUSAL DENIZ BILIMLERI KONFERANSI

s
3 <
Iipsyand

5

Distribution and Environmental Drivers of Benthic Dinoflagellate
Genera Along the Eastern Coasts of the Sea of Marmara

Rabia SEZGIN!, Muharrem BALCI?, Ergiin TASKIN?
Hstanbul University, Institute of Graduate Studies in Sciences, Istanbul
?Istanbul University, Faculty of Science, Department of Biology, Istanbul
3Manisa Celal Bayar University, Faculty of Engineering and Natural Sciences, Department of Biology, Manisa
Corresponding author e-mail: rabia.sezgin@ogr.iu.edu.tr

Benthic dinoflagellates are an important component of benthic harmful algal blooms
(BHABSs), mainly because of their ecological roles and potential to produce toxins. While their
distribution and the environmental factors controlling them are relatively well understood in
tropical and subtropical regions, there is still limited knowledge about these groups in temperate
transition zones such as the Sea of Marmara. Increasing anthropogenic pressure and nutrient
inputs are considered key drivers shaping benthic dinoflagellate communities in such
environments. In this study, benthic dinoflagellate communities and environmental variables
were examined together at 10 stations along the eastern coasts of the Sea of Marmara. BHAB
samples were collected from epiphytic communities living on Ulva spp., and cell abundances
were expressed as cells per gram of wet weight (cells g8 WW). The results showed that
environmental conditions varied clearly between stations, forming a gradient largely linked to
nutrients and productivity. Benthic dinoflagellate composition also differed among stations,
with certain genera becoming dominant at specific locations. When the relationships between
environmental variables and BHAB abundances were analysed, only Prorocentrum showed a
significant negative relationship with total phosphate (TP) and salinity (p < 0.05). Multivariate
analyses further indicated that the distribution of BHABs was mainly driven by environmental
factors, with total phosphate emerging as the most influential variable. Overall, the findings
suggest that benthic dinoflagellate communities along the eastern coasts of the Sea of Marmara
are strongly shaped by environmental gradients, particularly nutrient availability. At the same
time, the relatively high abundances observed at some stations point to the additional influence
of local conditions and genus-specific dominance. Taken together, this study offers a clearer
picture of the ecological dynamics of benthic dinoflagellates in a temperate transition system
and provides a useful basis for future research in the region.

Keywords: Amphidinium, Coolia, Prorocentrum, Ulva, Sea of Marmara, Benthic
dinoflagellate.
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Kriptik dinoflagellat tiirleri, morfolojik benzerlikleri nedeniyle 151k mikroskobunda
giivenilir bicimde ayrilamayan mikroalglerdir. Bu 6zellikleri, onlar1 zararli alg ¢ogalmasi
(ZAC) risk degerlendirmelerinde kritik bir grup haline getirmektedir. Calismada, Tiirkiye’nin
Gemlik (Haziran 2021) ve Izmit (Haziran 2022) Korfezleri’nde dinlenme kisti evreleri ile
Aotearoa/Y eni Zelanda kiyilarindaki plankton evreleri molekiiler yontemlerle incelenmistir. Bu
kapsamda dinokist tek hiicre, tek hiicre kiiltiirii ve sediman diliisyon temelli izolasyonlarla kist-
tabanli DNA analizleri yapilmistir. Sediman Ornekleri filogenetik yaklasimlarla
degerlendirilmistir. Teknikler, kriptik kist gruplarinin giivenilir tanimlanmasini miimkiin
kilmistir. Bulgular, dinlenme kistlerinin bolgede potansiyel ZAC tiirleri i¢in bir “tohum
bankas1” islevi gordiigiinii dogrulamis ve sediman temelli molekiiler yaklasimlarin klasik
yontemlerle birlikte tamamlayict onemini ortaya koymustur. Aotearoa/Yeni Zelanda kiyi
sularinda yiiriitiilen caligmada ise Amphidomataceae familyas1 hedeflenmistir. LSU rDNA’nin
DI1-D3 bolgesi molekiiler isaretleyici olarak kullanilmig; 5 Amphidomataceae ve 3
Heterocapsa izolat1 Sanger dizileme yontemi ile analiz edilmistir. Isik mikroskobunda cf.
Azadinium spp. olarak tanimlanan hiicreleri i¢eren drnekler, Amphidomataceae’ye 6zgii gergek
zamanli PZR analizleri (qQPZR) ile hiicre izolasyonlar i¢in kullanilmis ve DNA ekstraksiyonu
icin filtrelenmistir. Amphidomataceae-spesifik SYBR Green qPCR (Amp240F/Amp418R) ile
84 ¢evresel ornek taranmis; familya qPCR’1inda pozitif ¢ikan 6rneklerde tiir diizeyinde TagMan
qPCR ile Azadinium poporum, Azadinium spinosum ve Amphidoma languida tespit edilmistir.
Pozitif ¢ikan 6rneklerde goriilen tiim siipheli tiirler kiiltiire alinmis (1/10 K ve /2 ortamlari) ve
sonucta Heterocapsa minima, iki H. steinii ve iki Biecheleria sp. susu elde edilmistir.
Monoalgal kiiltlirlerin sangers dizilemesiyle Azadinium dalianense tanimlanmus; tiir-spesifik
qPZR ile Amphidoma languida, Azadinium poporum ve Azadinium spinosum gibi diger kriptik
tirler de tespit edilmistir. Filogenetik ve qPZR analizleri ile dogrulanmis bu tiirlerden
bazilarimin LC-MS/MS analizleri AZA sinifi toksinler iiretebildigini de gostermistir. Her iki
bolgedeki bulgular, PZR ve qPZR tabanli molekiiler yaklasimlar ile sediman temelli diliisyon
ve tek hiicre kiiltiir tekniklerinin birlikte kullanilmasinin, kriptik tiirlerin giivenilir bigimde
tanimlanmas1 ve etkili erken uyar1 sistemlerinin gelistirilmesi icin gerekli oldugunu
gostermektedir.

Anahtar Kelimeler: Kriptik dinoflagellat, Dinokist, Marmara Denizi (Tirkiye),
Aotearoa/Yeni Zelanda kiyilari, Molekiiler izleme.
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Integration of Cryptic Dinoflagellate Populations into Monitoring
Programs at Planktonic and Resting Cyst Stages
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Lesley L. RHODES?, Tomohiro NISHIMURA*#, J. Sam MURRAY?, Turgay DURMUS!, D.
Tim HARWOOD?, A. Lincoln MACKENZIE?, Catherine MOISAN?, Lucy THOMPSON?,
Neslihan BALKIS-OZDELICE!, Kirsty F. SMITH?

! Istanbul University, Faculty of Science, Department of Biology, Istanbul
2 Istanbul University, Institute of Graduate Studies in Sciences, Istanbul
3 Cawthron Institute, Nelson, Aotearoa/New Zealand
4 Fisheries Technology Institute, Japan Fisheries Research and Education Agency, Hiroshima
Corresponding author e-mail: muharrem.balci@istanbul.edu.tr

Cryptic dinoflagellate species are microalgae that cannot be reliably distinguished under
light microscopy due to their morphological similarities. This characteristic makes them a
critical group in harmful algal bloom (HAB) risk assessments. In this study, resting cyst stages
from the Gulfs of Gemlik (June 2021) and izmit (June 2022) in Tiirkiye, as well as planktonic
stages from the coastal waters of Aotearoa/New Zealand, were investigated using molecular
methods. For this purpose, cyst-based DNA analyses were performed through single-cyst
isolation, single-cell culture, and sediment dilution-based isolations. Sediment samples were
evaluated using phylogenetic approaches. These techniques enabled reliable identification of
cryptic cyst groups. The findings confirmed that resting cysts act as a “seed bank” for potential
HAB species in the region and highlighted the complementary importance of sediment-based
molecular approaches alongside classical methods. In the study conducted in the coastal waters
of Aotearoa/New Zealand, the family Amphidomataceae was targeted. The D1-D3 region of
LSU rDNA was used as a genetic marker; five Amphidomataceae and three Heterocapsa spp.
isolates were sequenced using Sanger sequencing. Samples containing cells morphologically
identified as cf. Azadinium spp. under light microscopy were used for cell isolation with
Amphidomataceae-specific real-time PCR (qPCR) assays and filtered for DNA extraction. A
total of 84 environmental samples were screened with the Amphidomataceae-specific SYBR
Green qPCR (Amp240F/Amp418R); samples that tested positive in the family-level gPCR
were further analysed with species-specific TagMan qPCR for Azadinium poporum, Azadinium
spinosum and Amphidoma languida. All suspicious species observed in the positive samples
were cultured (using 1/10 K and f/2 media), resulting in the isolation of Heterocapsa minima,
two Heterocapsa steinii strains, and two Biecheleria sp. strains. Sanger sequencing of
monoalgal cultures identified Azadinium dalianense; other cryptic species such as Amphidoma
languida, Azadinium poporum and Azadinium spinosum were also detected by species-specific
qPCR. LC-MS/MS analyses of some of these species, confirmed by phylogenetic and qPCR
analyses, indicated that they can produce AZA-class toxins. Overall, the findings from both
regions demonstrate that combining PCR- and qPCR-based molecular approaches with
sediment-based dilution and single-cell culture techniques is essential for the reliable
identification of cryptic species and the development of effective early warning systems.

Keywords: Cryptic dinoflagellate, Dinocyst, Sea of Marmara (Tiirkiye), Aotearoa/New
Zealand coast, Molecular monitoring.
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Dinoflagellat Tiirlerinde Taramal Elektron Mikroskobu Temelli
Morfolojik Karakterizasyon ve Taksonomik Degerlendirme icin
Yontemsel Optimizasyon

Turgay DURMUS', Rabia SEZGIN?, Muharrem BALCI', Neslihan BALKIS-OZDELICE!,
Melisa BOZKURT?, Dilan Bahar BOYOGLU?, Ugur ATAKLI*?

'{stanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Istanbul
2 fstanbul Universitesi, Fen Bilimleri Enstitiisii, Istanbul
3 Marmara Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Istanbul
Sorumlu yazar e-posta: turgay.durmus@istanbul.edu.tr

Dinoflagellatlar, denizel ekosistemlerde hem planktonik hem de bentik habitatlarda
yaygin olarak bulunan ve bazi tiirleri toksin iiretme kapasitesine sahip Oonemli mikroalg
gruplarindan biridir. Bu organizmalarin dogru ve giivenilir sekilde tanimlanabilmesi hem
biyogesitliligin ortaya konmasi hem de zararl alg ¢ogalmalarinin (ZAC) izlenmesi agisindan
kritik 6neme sahiptir. Ancak, ozellikle kiiciik boyutlu ve morfolojik degiskenlik gdsteren
tirlerde 151k mikroskobuna dayali teshisler ¢ogu zaman yetersiz kalmakta, bu durum
taksonomik belirsizliklere yol agmaktadir. Bu nedenle, taramali elektron mikroskobu (SEM),
dinoflagellatlarin yiizey morfolojisinin ayrintili olarak incelenmesinde temel bir ara¢ olarak 6ne
¢ikmaktadir. Bu ¢alismada, Tiirkiye kiy1 sularindan izole edilerek Istanbul Universitesi Biyoloji
Bolimii Plankton Kiiltiir Koleksiyonu'na kazandirilan dinoflagellat tiirlerinin SEM ile
morfolojik karakterizasyonu gerceklestirilmis ve Ornek hazirlama siireglerinde yontemsel
optimizasyonun taksonomik degerlendirme iizerindeki etkisi incelenmigtir. Tirk kiy1
sularindan elde edilen toplam 21 sus iizerinde yiiriitiilen analizlerde, farkli fiksatiflerin
(formaldehit, glutaraldehit ve osmiyum tetroksit) morfolojik biitiinliikk iizerindeki etkileri
karsilastirilmistir. Yikama, dehidrasyon ve kurutma basamaklar tiire 6zgii hassasiyetler dikkate
almarak optimize edilmistir. Elde edilen SEM goériintiileri, zirhl tiirlerde plaka dizilimleri,
stitural hatlar ve por dagilimlarinin yiiksek ¢oziiniirliikte ortaya konmasina olanak saglarken,
tekasiz tiirlerde hiicre yiizeyinde belirgin deformasyonlarin ve preparasyon kaynakl
artefaktlarin olusabildigini gdstermistir. Ozellikle osmiyum tetroksit ve glutaraldehit temelli
fiksasyon protokollerinin morfolojik biitiinliigli daha 1y1 korudugu, formaldehit kullaniminin
ise baz tiirlerde yapisal bozulmalara yol agabildigi belirlenmistir. Ayrica, hekzametildisilazan
(HMDS) ile gergeklestirilen kurutma isleminin, hassas hiicre yapilarinda oda sicakliginda
kurutmaya alternatif olarak daha iyi sonuglar sundugu gozlenmistir. Bu c¢alisma ile
dinoflagellatlarin gilivenilir morfolojik teshisinde SEM temelli analizlerin kritik O6nemi
belirlenmis ve tlire 6zgli o6rnek hazirlama protokollerinin taksonomik dogruluk agisindan
belirleyici oldugu tespit edilmistir. Elde edilen bulgular, 6zellikle tekasiz ve yiiksek
ekzopolisakkarit (EPS) iiretimine sahip tiirlerde fiksatif se¢imi ve 6rnek hazirlama siirecinin
morfolojik c¢iktilar iizerinde Onemli etkiler yarattigini ortaya koymustur. Dolayisiyla bu
caligma, Tirkiye kiyr sularma ait dinoflagellat tiirleri i¢in referans niteliginde bir veri seti
sunmakta, gelecekteki ZAC izleme ve ekolojik degerlendirme calismalarina saglam bir altyap:
olusturmakta ve giivenilir taksonomik karakterizasyon agisindan kiiltlire dayali yaklagimlarin
onemini vurgulamaktadir.

Anahtar Kelimeler: Dinoflagellatlar, SEM, Morfolojik karakterizasyon, Fiksasyon teknikleri,
Alg kiiltiirt.
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Dinoflagellates constitute an important group of microalgae widely distributed in both
planktonic and benthic habitats of marine ecosystems, with certain species possessing the
capacity to produce toxins. The accurate and reliable identification of these organisms is
therefore of critical importance for both biodiversity assessment and the monitoring of harmful
algal blooms (HABs). However, in small-sized taxa and species exhibiting high morphological
plasticity, light microscopy-based identifications are often insufficient, leading to taxonomic
uncertainties. In this context, scanning electron microscopy (SEM) has emerged as a
fundamental tool for the detailed examination of dinoflagellate surface morphology. In this
study, SEM-based morphological characterisation was performed on dinoflagellate species
isolated from Turkish coastal waters and incorporated into into the Plankton Culture Collection
of the Department of Biology, Istanbul University, and the influence of methodological
optimisation during sample preparation on taxonomic assessment was evaluated. Analyses
were conducted on a total of 21 strains obtained from Turkish coastal environments, and the
effects of different fixatives (formaldehyde, glutaraldehyde, and osmium tetroxide) on
morphological integrity were comparatively assessed. Washing, dehydration, and drying steps
were optimised by taking species-specific sensitivities into account. SEM observations enabled
high-resolution visualisation of thecal plate arrangements, sutural patterns, and pore
distributions in thecate species, whereas pronounced surface deformations and preparation-
induced artefacts were observed in athecate taxa. Fixation protocols based on osmium tetroxide
and glutaraldehyde were found to better preserve morphological integrity, while formaldehyde
caused structural distortions in certain species. Furthermore, drying with hexamethyldisilazane
(HMDS) provided more stable results in delicate cell structures, offering a practical alternative
to critical point drying. As a result, this study indicates the critical importance of SEM-based
analyses for the reliable morphological identification of dinoflagellates and demonstrates that
species-specific sample preparation protocols are decisive for achieving taxonomic accuracy.
The findings further reveal that fixative selection and preparation procedures significantly
influence morphological outcomes, particularly in athecate and high extracellular polymeric
substance (EPS)-producing species. Consequently, this work provides a reference dataset for
dinoflagellate species from Turkish coastal waters, establishes a robust foundation for future
HAB monitoring and ecological assessments, and underscores the importance of culture-based
approaches for achieving reliable and reproducible taxonomic characterisation.

Keywords: Dinoflagellates, SEM, Morphological characterisation, Fixation techniques, Algal
culture.
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Marmara Denizi ve Hali¢’te Biyotoksin Riski: Potansiyel Toksik
Mikroalg Tiirleri ve Sus Bazh Incelemeler

Fuat DURSUN!, Seyfettin TAS!, Turgay DURMUS?, Dilara KAVUS!, Rabia SEZGIN?,
Muharrem BALCI?, Neslihan BALKIS OZDELICE?, Beyza DORUK*, Sebahat SEMIN',
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! istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul
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3 [stanbul Universitesi, Fen Bilimleri Enstitiisii, Istanbul
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Sorumlu yazar e-posta: fuat.dursun@istanbul.edu.tr

Zararli alg ¢ogalmalari, Marmara Denizi ve Hali¢ ekosistemleri de dahil olmak {izere
hem insan sagligi hem de denizel ¢evre i¢in kiiresel 6l¢ekte 6nemli bir tehdit olusturmaktadir.
Her iki bolgede de potansiyel toksik mikroalglerin varligina dair ¢aligmalar bulunmasina
ragmen, toksin lireten tiirler ve bunlarla iligkili toksinler hala yeterince arastirilmamistir. Kasim
2023-Temmuz 2024 tarihleri arasinda Marmara Denizi’nin kuzeydogusunda ve Mart—Kasim
2023 doéneminde ise Hali¢ te, toksik mikroalgler ve liretmis olduklar1 biyotoksinlerin dagilimini
incelemek amaciyla mevsimsel 6rnekleme galismalart gerceklestirilmistir. Elde edilen veri seti,
saha drneklerinde 19 potansiyel toksik mikroalg taksonunu icermektedir. Diyatomlar arasinda
sadece Pseudo-nitzschia cinsi potansiyel toksik diyatomlar1 temsil etmistir. Toksik
dinoflagellatlar arasinda ise Dinophysis tiirleri ve iiretmis olduklari pektenotoksinler ile,
Protoceratium reticulatum ve Lingulaulax polyedra tiirleri ile iligkili yessotoksinler tespit
edilmistir. Pektentoksin-2 ve pektentoksin-2 seko asidi her iki ¢alisma bolgesinde de tespit
edilirken, yessotoksin yalnizca Marmara Denizi’nde 11,8-95,6 ng/kepge cekimi araliginda
tespit edilmistir. Buna ek olarak, Amphidoma languida tirii Taramali Elektron Mikroskobu
analizleri yardimiyla Marmara Denizi’nde ilk kez tanimlanmigtir. Ayrica, bu tiirlin azaspirasit
iiretimi S1v1 Kromatografisi—-Tandem Kiitle Spektrometrisi ile dogrulanmis ve Temmuz 2024°te
alinan saha rneklerinde azaspirasit-38, -39, -52 ve -63 tespit edilmistir. Ornekleme calismalar
sirasinda, iki diyatom tiiriine ait dort sus (Pseudo-nitzschia delicatissima ve Pseudo-nitzschia
multiseries) ile dort dinoflagellat tiirline ait alt1 sus (L. polyedra, P. reticulatum, Karlodinium
veneficum ve Gonyaulax spp.) olmak lizere toplamda on sus morfoloji, filogeni, toksin profilleri
ve hiicre basina toksin miktarlar1 agisindan karakterize edilmistir. P. multiseries susunun iissel
ve duragan biiylime fazlarindaki domoik asit diizeyleri 2,46—-3,24 pg hiicre™! arasinda degismis;
ayrica DA-A, D ve E izomerleri de diisiikk miktarlarda saptanmustir. L. polyedra susunda ise
konsantrasyonlar1 30,1 — 470,1 pg hiicre™ aralifinda degisen yeni yessotoksin varyantlari
kesfedilmistir. Sonug¢ olarak, bu bulgular Marmara Denizi ve Hali¢’teki biyotoksinlerin
potansiyel kaynaklari, cesitliligi ve dinamikleri hakkindaki var olan verileri 6nemli 6lciide
gelistirmektedir.

Anahtar Kelimeler: Marmara Denizi, Zararli alg cogalmalari, Dinoflagellat, Diyatom,
Filogeni.
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isk of Biotoxins in the Sea of Marmara and the Golden Horn Estuary:
Potentially Toxic Microalgal Species and Strain-Based Investigations

Fuat DURSUN!, Seyfettin TAS!, Turgay DURMUS?, Dilara KAVUS!, Rabia SEZGIN?,
Muharrem BALCI?, Neslihan BALKIS OZDELICE?, Beyza DORUK*, Sebahat SEMIN',
Bernd KROCK?, Urban TILLMANN?
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5 Alfred Wegener Institut-Helmholtz Zentrum fiir Polar- und Meeresforschung,
Ecological Chemistry Section, Bremerhaven
Corresponding author e-mail: fuat.dursun@istanbul.edu.tr

Harmful Algal Blooms pose a significant global threat to both human health and marine
environment, including the ecosystem of the Sea of Marmara and the Golden Horn Estuary.
Although there have been reports of potentially toxic microalgae in both regions, the presence
of toxigenic species and their associated toxins are still understudied. Seasonal sampling
campaigns were conducted to investigate the diversity and distribution of toxigenic microalgae
and phycotoxins in the northeastern Sea of Marmara between November 2023 and July 2024
and from March to November 2023 in the Golden Horn Estuary. The dataset included 19
potentially toxic microalgae taxa in the field samples. Among diatoms, the genus Pseudo-
nitzschia was the only representative of potentially toxic diatoms. Among toxic dinoflagellates,
Dinophysis spp., Protoceratium reticulatum, Lingulaulax polyedra, and Gonyaulax spp. were
frequently observed along with the related pectenotoxins and yessotoxins. While pectenotoxin-
2 and pectenotoxin-2 seco acid were detected in both regions, yessotoxin was only detected in
the Sea of Marmara with the concentrations ranged between 11.8 and 95.6 ng net tow™. In
addition, Amphidoma languida was identified for the first time in the Sea of Marmara with
Scanning Electron Microscopy analysis. Moreover, azaspiracid production of this species was
confirmed by Liquid Chromatography-Tandem Mass Spectrometry analysis and azaspiracid-
38, -39, -52 and -63 were found in the field samples in July 2024. During the sampling
campaigns, four strains of two diatom species (Pseudo-nitzschia delicatissima and Pseudo-
nitzschia multiseries) and six strains of four dinoflagellate species (L. polyedra, P. reticulatum,
Karlodinium veneficum and Gonyaulax spp.) of potentially toxigenic plankton were
characterized in terms of morphology, phylogeny, toxin profiles, and toxin cell quotas. Domoic
acid levels, during exponential and stationary growth phases of P. multiseries strain, ranged
between 2.46 and 3.24 pg cell”!, with minor amounts of isomers DA-A, D and E also detected.
New variants of yessotoxins were discovered in L. polyedra strain with the concentrations
between 30.1 and 470.1 pg cell’!. In conclusion, these findings improve our understanding of
the potential sources, diversity and dynamics of phycotoxins in the Sea of Marmara and the
Golden Horn Estuary.

Keywords: Sea of Marmara, Harmful algal blooms, Dinoflagellate, Diatom, Phylogeny.
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Marmara Denizi’nden izole Edilen SRB-iceren Bakteri
Konsorsiyumunun Korozyon A¢isindan Degerlendirilmesi

Seben YUCEL!, Tuba UNSAL OZGUVENC!, Nuray CAGLAR BALKIS!, Mehmet Emre
CETINTASOGLU!', Abdullah AKSU', Omer Suat TASKIN'

'Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi Ana Bilim Dali, Istanbul
Sorumlu yazar e-posta: sebenyucel@istanbul.edu.tr

Marmara Denizi, Tiirk Bogazlar Sistemi'nin (TBS) bir pargas1 ve Karadeniz ile Akdeniz
arasinda baglanti saglayan 6nemli bir suyolu olup yogun deniz trafigine, endiistriyel faaliyetlere
ve cevresel baskilara maruz kalmaktadir. Bu baskilar ve yapisi itibartyla, 6zellikle ¢oziinmiis
oksijen seviyelerinde azalma ve zaman zaman oksijensiz kosullar goriilebilmektedir.
Coziinmiis oksijen (CO) seviyesindeki azalma veya tiikenme sonucu ortaya ¢ikan suboksik ve
anoksik kosullar, siilfat indirgeyen bakterilerin (SRB) aktivitesini artirabilmekte ve hidrojen
silfiir (H2S) olusumuna sebep olabilmektedir. Bu artan mikrobiyal aktivite ise metalik
malzemelerde mikrobiyolojik korozyon (MIC) siireclerini hizlandirarak denizel ortamlarda
ciddi bir miihendislik problemi olarak karsimiza cikmaktadir. Coziinmiis oksijen (CO)
degerlerine bagl olarak zaman zaman suboksik ve anoksik kosullarin gézlemlendigi Marmara
Denizi dogusunda yer alan Izmit Korfezi ve Cmarcik Cukuru (IZ17 ve 45C istasyonlar1) dip
sularinda 2022 yilinda yapilan ¢alismadan elde edilen veriler dogrultusunda, fizikokimyasal
parametreler ve mikrobiyolojik veriler osinografik acidan birlikte degerlendirilmistir. Bu
kapsamda, Marmara Denizi’nden, bu bolgelerden izole edilen SRB igeren karigik bakteri
konsorsiyumu tanimlanmistir ve bu ortamda Al7075 alasimmin korozyon davranisi
elektrokimyasal analizler (Acik devre potansiyeli (OCP), elektrokimyasal empedans
spektroskopisi (EIS) ve potansiyodinamik polarizasyon analizleri (Tafel)) ile test edilmistir.
Elektrokimyasal analizler sonucunda, olusan biyofilmin alasimin korozyon hizini yaklasik 10
kat artirdid1 (icom: 1,7 pA/cm? (kontrol) ve 10,3 pA/cm? (bakteri varliginda)) ve alasimin
direncinde belirgin bir azalmaya yol agtig1 belirlenmistir. Bu ¢alismada; denizcilik, havacilik
ve otomotiv bilesenleri gibi cesitli endiistriyel uygulamalarda kullanilan A17075 metalinin,
Marmara Denizi’'nden izole edilen SRB iceren konsorsiyum varliginda mikrobiyolojik
korozyon davranisi degerlendirilmistir ve sonuglar denizcilik sektoriinde kullanilan diger
alasimlar ile yapilan ¢alismalarla kiyaslanmistir. Boylece, denizel ortamlarda agresif
mikrobiyal kosullara kars1 uygulanabilecek ¢oziim stratejileri tartisilmis ve ¢aligmalart bir
aragtirma projesi kapsaminda devam etmekte olan korozyona dayanikli kaplama sistemi
degerlendirilmistir.

Anahtar Kelimeler: Marmara Denizi, Osinografi, SRB, Mikrobiyolojik korozyon.
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" Corrosion Perspective Evaluation of an SRB-Containing Bacterial
Consortium Isolated from the Sea of Marmara

Seben YUCEL!, Tuba UNSAL OZGUVENC!, Nuray CAGLAR BALKIS!, Mehmet Emre
CETINTASOGLU!', Abdullah AKSU', Omer Suat TASKIN'

! Istanbul University, Institute of Marine Sciences and Management,
Department of Chemical Oceanography, Istanbul
Corresponding author e-mail: sebenyucel@istanbul.edu.tr

The Sea of Marmara is part of the Turkish Straits System (TSS) and a significant
waterway connecting the Black Sea and the Mediterranean, subject to heavy maritime traffic,
industrial activity, and environmental pressures. Due to these pressures and the structure of the
system, a decrease in dissolved oxygen levels and sometimes even anoxic conditions could be
observed. Suboxic and anoxic conditions, resulting from a decrease or depletion of dissolved
oxygen levels, can increase the activity of sulfate-reducing bacteria (SRBs) and lead to the
formation of hydrogen sulfide (H2S). This increased microbial activity accelerates
microbiological corrosion (MIC) processes in metallic materials, presenting a significant
engineering problem in marine environments. Based on data obtained from a study conducted
in 2022 in the bottom waters of the Izmit Bay and the Cinarcik Basin (stations 1Z17 and 45C)
located in the eastern part of the Sea of Marmara, where suboxic and anoxic conditions are
occasionally observed depending on dissolved oxygen levels, physicochemical parameters and
microbiological data were evaluated together from an oceanographic perspective. In this
context, a mixed bacterial consortium containing SRB isolated from the Sea of Marmara,
particularly from these regions, was identified, and the corrosion behavior of the A17075 alloy
in this environment was tested using electrochemical analyses (open circuit potential (OCP),
electrochemical impedance spectroscopy (EIS), and potentiodynamic polarization analyses
(Tafel)). As a result of the electrochemical analyses, it was determined that the formed biofilm
increased the corrosion rate of the alloy by approximately 10-fold (icorr: 1.7 and 10.3 pA/cm?)
and caused a significant decrease in the alloy’s resistance. In this study, the MIC behavior of
the A17075 alloy, which is used in various industrial applications such as maritime, aviation,
and automotive components, was evaluated in the presence of an SRB-containing consortium
isolated from the Sea of Marmara, and the results were compared with studies conducted on
other alloys used in the maritime sector. Thus, potential solution strategies against aggressive
microbial conditions in marine environments were discussed, and a corrosion-resistant coating
system, which is currently being developed within the scope of a research project, was
evaluated.

Keywords: The Sea of Marmara, Oceanography, SRB, Microbiologically influenced
corrosion.
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“"" Besin Stresinin Kokolitofor Ochrosphaera sp.’nin Hiicre Disi1 Polimerik
Madde Uretimi Uzerindeki Etkisi
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Ugur ATAKLI"?, Rabia SEZGIN!, Turgay DURMUS?, Neslihan BALKIS-OZDELICE?,
Muharrem BALCI?
{stanbul Universitesi, Fen Bilimleri Enstitiisii, Istanbul
2 Marmara Universitesi, Fen Fakiiltesi, Biyoloji BSliimii, Istanbul
3 Istanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Istanbul
Sorumlu yazar e-posta: ugur.atakli@marmara.edu.tr

Denizlerin biyojeokimyasal dongiilerinde merkezi rol oynayan fitoplankton igerisinde
Coccolithophyceae sinifi liyeleri, kalsifiye yapilariyla 6ne ¢ikmaktadir. Ochrosphaera cinsi,
ozellikle kiy1 ekosistemlerinde dagilim gosteren bentik ve planktonik evreler igeren yasam
dongiistiyle dikkat ¢ekmektedir. Marmara Denizi’nde 2020-2021 yillarinda ekosistemi ve
sosyoekonomik faaliyetleri ciddi sekilde tehdit eden miisilaj olusumlarinda, Ochrosphaera sp.
baskin tiirlerden biri olarak tespit edilmistir. Miisilaj, fitoplanktonun asir1 ¢ogalmasi sonucu
artan hiicre dis1 polimerik maddelerin (HPM) ve bu maddeler {izerinde gerceklesen bakteriyel
stireclerin katkisiyla olusan jelatinimsi ve karmagik bir yapidir. Polisakkarit, protein ve lipit
gibi biyomolekiillerce zengin olan HPM, mikroalglerin c¢evresel kosullara adaptasyonunda
fiziksel bariyer gorevi gormektedir. Mikroalgal HPM iiretimi biiyiik 6l¢iide abiyotik stres
faktorleri tarafindan tetiklenmektedir. Ozellikle azot ve fosfor sinirlamasi, hiicrelerin biiyiime
yerine fazla karbonu HPM formunda disar1 salmasini tesvik eden mekanizmalardandir. Besin
dengesinin degisimi, metabolik yollar1 yeniden diizenleyerek karbon tahsisini HPM sentezi
yoniinde artirmaktadir. Kokolitoforlarin, 6zellikle kiyisal ve bentik formlarinin HPM {iretim
dinamiklerine dair literatiirde ciddi bir bilgi boslugu bulunmaktadir. Bu ¢alisma, miisilajdan
izole edilen Ochrosphaera sp.’nin azot ve fosfor sinirlamasi altindaki HPM {iretim yanitlarim
inceleyerek bu taksonun miisilaj siire¢lerindeki potansiyel roliinii aydinlatmayi
amaclamaktadir. Calismada, %024’liik zenginlestirilmis yapay deniz suyu besiyerinde fosfat
(Kontrol ve 0,1-0,9 uM) ile nitrat (Kontrol ve 4-12 pM) stres gruplart olusturulmustur.
Kiiltiirler 30 giin boyunca 20 °C ve 150 umol m2 s 1s1kta 12 saat aydinlik/12 saat karanlik
fotoperiyodunda inkiibe edilerek 5 giinde bir Orneklenmistir. Bu kapsamda yiiriitiilen
calismada, fosfat stresinde en yiiksek hiicre bollugu 5. giinde kontrol grubunda (1,49 x10°
hiicre/mL) goriiliirken, en diisiik bolluk 0,9 uM derisiminde (10, 25 ve 30. giinlerde 0,2 x10°
hiicre/mL) saptanmistir. Ayn1 grupta HPM kaynakli karbonhidrat miktar1 0,3 pM fosfat
derisiminde 20. giinde en yiiksek (924,12 ng/mL), 0,7 uM derisiminde 5. giinde en diisiik (46,30
pg/mL) seviyeye ulagmistir. Nitrat stresinde ise en yiiksek hiicre bollugu 15. giinde kontrol
grubunda (1,77 x10° hiicre/mL) goriiliirken, en diisiik bolluk 8 pM nitrat derisiminde (30. giinde
0,7 x10° hiicre/mL) saptanmistir. Bu gruptaki en yiiksek karbonhidrat degeri kontrol grubunda
30. giinde (1717,38 ug/mL), en diisiik deger ise 8 uM derisiminde 5. Giinde (202,34 pg/mL)
kaydedilmistir. Sonuclar, besin stresinin biiylimeyi kisitlarken karbonu HPM iiretimine
yonlendirdigini ve tiiriin miisilaj olusumunda aktif rol oynayabilecegini gostermektedir.

Anahtar Kelimeler: Fitoplankton, Miisilaj, Hiicre dis1 polimerik maddeler (HPM),
Kokolitoforlar, Marmara Denizi.
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Effect of Nutrient Stress on Extracellular Polymeric Substance
Production in the Coccolithophore Ochrosphaera sp.

Ugur ATAKLI'?, Rabia SEZGIN!, Turgay DURMUS?, Neslihan BALKIS-OZDELICE?,
Muharrem BALCI?

! Istanbul University, Institute of Graduate Studies in Sciences, Biology Department, Istanbul
2Marmara University, Faculty of Science, Biology Department, Istanbul
3 Istanbul University, Faculty of Science, Biology Department, Istanbul
Corresponding author e-mail: ugur.atakli@marmara.edu.tr

Coccolithophores, particularly the coastal genus Ochrosphaera, play central roles in
marine biogeochemical cycles. Ochrosphaera sp. was identified as a dominant species during
the severe 2020-2021 mucilage events in the Sea of Marmara. Mucilage is a gelatinous mass
formed by excessive extracellular polymeric substances (EPS) exuded by stressed
phytoplankton and bacteria. EPS, rich in biomolecules, acts as a physical barrier against
environmental stressors. Abiotic stressors, especially nitrogen (N) and phosphorus (P)
limitation, restructure metabolic pathways, inducing cells to divert excess carbon towards EPS
synthesis rather than growth. However, the EPS production dynamics of coastal
coccolithophores remain poorly understood. This study investigates the EPS production
responses of an Ochrosphaera sp. mucilage isolate under N and P limitation to elucidate its role
in mucilage formation. Experiments used 24%o enriched artificial seawater, establishing
phosphate (Control; 0.1-0.9 uM) and nitrate (Control; 4—12 pM) stress groups. Cultures were
incubated for 30 days at 20 °C and 150 pmol m™2s™* (12:12 h light : dark cycle), with sampling
every 5 days. Under phosphate stress, maximum cell abundance occurred in the control on day
5 (1.49 x10° cells/mL), and the lowest at 0.9 uM on days 10, 25, and 30 (0.2 x10° cells/mL).
Conversely, EPS-derived carbohydrates peaked at 0.3 uM phosphate on day 20 (924.12
pg/mL), with a minimum at 0.7 uM on day 5 (46.30 ug/mL). Under nitrate stress, cell
abundance peaked in the control on day 15 (1.77 x10° cells/mL), dropping to a minimum at 8
uM on day 30 (0.7 x10° cells/mL). Maximum carbohydrate concentration reached 1717.38
pg/mL in the control on day 30, with a minimum of 202.34 pg/mL at 8 uM on day 5. These
results demonstrate that nutrient stress restricts growth while diverting carbon towards EPS
production, indicating this species plays an active role in mucilage formation.

Keywords: Phytoplankton, Mucilage, Extracellular polymeric substances (EPS),
Coccolithophores, Sea of Marmara.
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Turizm Cenneti mi Mavi Ekonomi Alam1 m1? Antalya’da Mavi
Biiyiimenin Olanaklari ve Celiskileri

Sultan SERTER!

!Isik Universitesi, Sinema ve Televizyon Boliimii, Istanbul
Sorumlu yazar e-posta: sltn340735@gmail.com

Mavi biiyiime yaklasimi, deniz ve kiyr alanlarinin ekonomik potansiyelini ¢evresel
stirdiiriilebilirlik, ekosistem temelli yonetim ve yenilik¢i kalkinma ilkeleri dogrultusunda
degerlendiren biitiinciil bir politika gercevesi olarak tanimlanmaktadir. ilk olarak Avrupa
Birligi’nin denizcilik politikalar1 kapsaminda kurumsallasan bu yaklagim; siirdiiriilebilir
balikeilik, akuakiiltiir, deniz turizmi, liman ekonomisi, deniz tasimaciligi, yenilenebilir deniz
enerjileri, deniz biyoteknolojisi ve deniz mekansal planlamasi gibi birbirini tamamlayan
sektorlerin esgliidiimlii gelisimini hedeflemektedir. Akdeniz havzasinin en 6nemli turizm
merkezlerinden biri olan Antalya, sahip oldugu yaklasik 640 kilometrelik kiy1 seridi, zengin
biyolojik c¢esitliligi, gelismis turizm altyapisi, marina kapasitesi ve uluslararasi denizcilik
baglantilariyla Tiirkiye’de mavi biiylime stratejilerinin uygulanabilecegi en dnemli bolgesel
orneklerden biri olarak one ¢ikmaktadir. Bu ¢aligma, Antalya 6zelinde mavi biiylimenin temel
bilesenlerini degerlendirerek bdlgenin ekonomik potansiyelini, ¢evresel kirilganliklarini ve
yonetisim siire¢lerini biitiinciil bir perspektifle incelemeyi amaglamaktadir. Antalya’da mavi
biliylimenin temel bilesenlerinden biri siirdiiriilebilir balik¢ilik ve akuakiiltiir faaliyetleridir.
Kiy1 balik¢iligi, bolgedeki yerel topluluklar i¢cin 6énemli bir gelir kaynagi olmasinin yaninda
kiiltiirel] mirasin devamlilig1 agisindan da kritik 6neme sahiptir. Ancak asir1 avlanma, istilac
tirlerin artig1, iklim degisikligine bagli deniz suyu sicakliklarindaki yiikselis ve habitat kayiplari
bu sektdr iizerinde ciddi baskilar olusturmaktadir. Akuakiiltiir faaliyetleri ise liretim kapasitesi
ve ihracat potansiyeli acgisindan onemli firsatlar sunsa da g¢evresel etkilerin etkin bigcimde
izlenmesini gerektirmektedir. Deniz turizmi, Antalya’nin mavi biiylime stratejisinin en giiclii
ekonomik ayagini olusturmaktadir. 2024 yil1 itibartyla Antalya ili limanlarindan toplam 443 yat
cikis1 gergeklesmis, Kas, Finike, Alanya ve Kemer uluslararasi yat hareketliliginde 6ne ¢ikan
merkezler haline gelmistir. Ayn1 ddnemde Antalya ve Alanya limanlarinda yaklasik 57.000
kruvaziyer yolcusunun agirlanmig olmasi, bolgenin deniz turizmi aglari igindeki artan dnemini
gostermektedir. Bununla birlikte marina yatirimlarinin yogunlagmasi, kiy1 yapilagsmasi, turizm
baskis1 ve deniz kirliligi gibi unsurlar cevresel siirdiiriilebilirlik agisindan 6nemli riskler
dogurmaktadir. Gazipasa’da kiyr bandinda planlanan turizm projelerine kars1 gelisen yerel
protestolar da bu doniigiimiin toplumsal boyutunu ortaya koymaktadir. Yenilenebilir deniz
enerjileri ve deniz biyoteknolojisi, Antalya’da heniliz gelisme asamasinda olmakla birlikte
gelecekte yiiksek katma deger yaratabilecek stratejik alanlar arasinda goriilmektedir. Sonug
olarak Antalya’da mavi biiyiimenin siirdiiriilebilir bigimde ydnetilebilmesi; entegre deniz
mekansal planlamasi, ¢gevresel izleme sistemleri, yerel yonetimlerin kapasite artirnmi ve sivil
toplumun karar siireglerine etkin katilimiyla miimkiin olacaktir. Antalya, bu ydniiyle mavi
ekonominin firsatlari ile ¢evresel ve toplumsal ¢eligkilerinin ayni1 anda gézlemlenebildigi kritik
bir Akdeniz 6rnegi sunmaktadir.

Anahtar Kelimeler: Mavi biiyiime, Mavi ekonomi, Antalya, Deniz turizmi, Kiy1 yonetigimi.
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Tourism Paradise or Blue Economy Hub? Opportunities and
Contradictions of Blue Growth in Antalya

Sultan SERTER!

! Isik University, Institute of Educational Sciences, Department of Cinema and Television, Istanbul
Corresponding author e-mail: sltn340735@gmail.com

Blue growth is defined as an integrated policy framework that seeks to utilize the
economic potential of marine and coastal resources through ecosystem-based management,
environmental sustainability, and innovative development strategies. Initially institutionalized
through the maritime policies of the European Commission, this approach promotes the
coordinated development of interconnected sectors such as sustainable fisheries, aquaculture,
maritime transport, port economies, marine renewable energy, marine biotechnology, cruise
tourism, yacht tourism, and marine spatial planning. Located in the Mediterranean basin,
Antalya has emerged as one of the most significant regional examples for the implementation
of blue growth strategies in Tiirkiye due to its approximately 640-kilometer coastline, rich
marine biodiversity, advanced tourism infrastructure, marina capacity, and increasing
integration into international maritime networks. This study aims to evaluate the principal
components of blue growth in Antalya by examining the region’s economic opportunities,
environmental vulnerabilities, and governance dynamics through a multidimensional
perspective. One of the fundamental pillars of blue growth in Antalya is sustainable fisheries
and aquaculture. Small-scale coastal fisheries continue to play a critical role not only in
supporting local livelihoods but also in preserving the cultural continuity of coastal
communities. However, overfishing, invasive species, habitat degradation, and climate change—
driven increases in sea surface temperatures create significant challenges for the sector.
Aquaculture activities, while offering substantial production and export potential, require more
effective environmental monitoring and ecosystem-based management practices. Marine
tourism represents the strongest economic dimension of Antalya’s blue growth strategy. In
2024, a total of 443 yachts departed from Antalya’s ports, with Kas, Finike, Alanya, and Kemer
emerging as key nodes within international yacht circulation networks. During the same period,
the ports of Antalya and Alanya welcomed approximately 57,000 cruise passengers,
highlighting the region’s increasing importance within Mediterranean maritime tourism.
Nevertheless, expanding marina investments, coastal urbanization, seasonal tourism pressure,
and marine pollution pose significant environmental risks. Local protests against coastal
development projects in Gazipasa further reveal the social and spatial tensions associated with
blue growth policies. Although marine renewable energy and marine biotechnology remain in
early stages of development in Antalya, they present important long-term opportunities for
high-value economic diversification. Ultimately, sustainable blue growth in Antalya depends
on integrated marine spatial planning, effective environmental monitoring, strengthened local
governance, and active civil society participation, making the region a critical Mediterranean
case for understanding both the opportunities and contradictions of the blue economy.

Keywords: Blue growth, Blue economy, Antalya, Marine tourism, Coastal governance.
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“" Atik Midye Kabuklarimin Deniz Kosullarina Dayamikh Biyomalzemeye
Doniistiiriilmesi: Ege Denizi’nde Mavi Biiyiime I¢cin Modiiler Yapay Resif
Uygulamalar

Nermin Sena OZGER!, Mine OVACIK?, Nazli BENLIOGLU!
! Yasar Universitesi, Lisansiistii Egitim Enstitiisii, Sanat ve Tasarim Béliimii, izmir
2MINOVA Design and Consultancy LTD, London
Sorumlu yazar e-posta: nerminsena@gmail.com

Bu calisma, Ege Denizi’nde (Tiirkiye) modiiler yapay resif uygulamalarinda
kullanilmak tizere atik midye kabuklarinin deniz kosullarina dayanikli bir biyomalzemeye ileri
doniistiiriilmesini incelemektedir. Calisma, dongiisel ekonomi, kiy1 restorasyonu ve diisiik etkili
mavi ekonomi deger zincirini birlestiren Mavi Biiylime ¢ercevesinde konumlandirilmis bir
TUBITAK BiGG projesidir. Bes y1llik malzeme gelistirme siirecinde midye kabuklar1 islenmis,
baglayicilar ve dogal liflerle birlestirilmis; farkli formiilasyonlar karsilastirmali prototipleme
ve dayanim testleriyle degerlendirilmistir. En iyi performans gosteren karisim, yaklasik 35 m
derinlige karsilik gelen basinglarda yapisal biitiinliiglinii koruyarak denizel uygulamalar icin
dayanim potansiyeline isaret etmistir. Uretim denemelerinde kalipla dokiim ve basitlestirilmis
eklemeli yontemler degerlendirilmis; kontrollii gézeneklilik ve karmasik yiizey 6zelliklerinin
tutarli bicimde elde edilmesinde Ol¢eklenebilirlik sinirliliklart gdézlenmistir. Bu bulgular,
denizel kullanim i¢in form-malzeme biitiinliigiinii koruyan, tekrarlanabilir ve 6zellestirilebilir
bir iiretim akist (3B baski-benzeri yaklasim) gereksinimine isaret etmektedir. Caligma,
akuakiiltiir kaynakli kabuk atigini yiliksek katma degerli bir malzemeye doniistiirerek bakir
kaynak kullanimini azaltmayir ve mavi biliylime hedefleriyle uyumlu siirdiiriilebilir deniz
yapilar1 i¢in uygulanabilir bir yol haritas1 sunmay1 amaglar.

Anahtar Kelimeler: Mavi biiyiime, Dongiisel ekonomi, Midye kabugu atig1, Biyomalzeme,
Deniz dayanimi; Kompozit, Yapay resif.
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’ Upcycling Waste Mussel Shells into a Marine-Durable Biomaterial:
Modular Artificial Reef Applications for Blue Growth in the Aegean Sea
(Tirkiye)

Nermin Sena OZGER!, Mine OVACIK?, Nazli BENLIOGLU!
! Yasar University, Graduate Education Institute, Department of Art and Design, Izmir
2MINOVA Design and Consultancy LTD, London
Corresponding author e-mail: nerminsena@gmail.com

This study investigates the upcycling of waste mussel shells into a marine-durable
biomaterial for modular artificial reef applications in the Aegean Sea, Tiirkiye, positioned
within a Blue Growth framework that links circular economy practices, coastal restoration, and
sustainable marine infrastructures. The study was supported by the TUBITAK 1812 BIGG
investment program. Over a five-year iterative development process, processed mussel shells
were combined with binders and natural fibres, and multiple formulations were assessed
through comparative prototyping and durability testing. The best-performing mix maintained
structural integrity under pressures corresponding to approximately 35 m depth, indicating
promise for marine deployment conditions. Fabrication trials using mould-based casting and
simplified additive approaches were evaluated; limitations were observed in consistently
achieving controlled porosity and complex surface characteristics at scale. These findings
motivate the need for a repeatable, customisable production workflow - akin to a 3D-printing-
style approach - that preserves form-material integrity for marine applications. The proposed
pathway advances Blue Growth by valorising aquaculture-derived shell waste, reducing
reliance on virgin resources, and outlining a scalable route toward sustainable, monitoring-
ready marine structures.

Keywords: Blue growth, Circular economy, Mussel-shell waste, Biomaterial, Marine
durability, Composite, Artificial reefs.
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Mikroplastik Kirliliginin Biitiinciil Degerlendirilmesi
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Yusuf CEYLAN!, Raif KANDEMIR*
! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Rize
2 Recep Tayyip Erdogan Universitesi, Mikroplastik Arastirma Birimi, Rize
3Recep Tayyip Erdogan Universitesi Saglik Bilimleri Fakiiltesi, Rize
4 Karadeniz Teknik Universitesi Jeoloji Béliimii, Trabzon
Sorumlu yazar e-posta: ulgen.kopuz@erdogan.edu.tr

Plastik kirliligi, Antarktika gibi uzun siire bakir kabul edilen bdlgelerde dahi giderek
artan bir ¢evresel tehdit haline gelmistir. Ancak 6zellikle goller gibi i¢ tatli su sistemlerinde
mikroplastik kirliligine iligskin veriler hdlen sinirlidir. Bu ¢alismada, Tiirkiye Antarktika Bilim
Seferi VIII (TAE-VIII, 2024) kapsaminda Horseshoe Adasi cevresindeki farkli cevresel
matrislerde mikroplastik varligi ve buna bagl ekolojik risk degerlendirilmistir. Orneklemeler
ylizey deniz suyu, g6l suyu, deniz sedimenti, gol sedimenti ve sahil sedimentinden
gerceklestirilmistir. Mikroplastikler stereo mikroskop ile fiziksel, IR/Raman spektroskopisi ile
kimyasal olarak karakterize edilmis; risk diizeyi Mikroplastik Kirlilik Yiikii Indeksi (MPLI) ve
polimer risk indeksi (pRi) ile belirlenmistir. Mikroplastikler tiim su 6rneklerinde ve sediment
orneklerinin %80’inden fazlasinda tespit edilmistir. Yiizey deniz suyunda mikroplastik
konsantrasyonu 7-58 adet m™ arasinda degisirken, gol sularinda 4.000-32.200 adet m™ gibi
cok daha yiiksek degerlere ulagsmistir. Sedimentlerde ise konsantrasyonlar deniz sedimentinde
0—-653 adet kg, g6l sedimentinde 0-51 adet kg™! ve sahil sedimentinde 3740 adet kg™* olarak
belirlenmistir. Tiim matrislerde baskin mikroplastik tipi fiber olmustur. Deniz suyunda 19, gol
sularinda ise 10 farkli polimer tanimlanmistir. Risk degerlendirmesi sonuglari, yiizey sularinda
yliksek—¢ok yiiksek risk diizeylerini ve sedimentlerde yerel birikim alanlarini ortaya
koymustur. Bulgular, Horseshoe Adasi’nin uzak konumuna ragmen hem denizel hem de tath
su ekosistemlerinde dnemli diizeyde mikroplastik baskisi altinda oldugunu gostermektedir.

Anahtar Kelimeler: Mikroplastik, Antarktika, Horseshoe Adasi, Risk degerlendirmesi.
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Integrated Assessment of Microplastic Pollution in Marine and
Freshwater Ecosystems of Horseshoe Island, Antarctica

Ulgen AYTAN!? Yasemen SENTURK KOCA!?*Serap PASLI"?, Burhan

BASARAN?, Yusuf CEYLAN!, Raif KANDEMIR*
! Faculty of Fisheries, Recep Tayyip Erdogan University, Rize
2 Microplastic Research Unit, Recep Tayyip Erdogan University, Rize
3 Faculty of Health Sciences, Recep Tayyip Erdogan University, Rize
4 Geology Department, Karadeniz Technical University, Trabzon
Corresponding author e-mail: ulgen.kopuz@erdogan.edu.tr

Plastic pollution has become an increasing environmental threat even in regions such as
Antarctica, which have long been considered pristine. However, data on microplastic
contamination remain limited, particularly for inland freshwater systems such as lakes. In this
study, the presence of microplastics and their associated ecological risks were evaluated in
different environmental matrices around Horseshoe Island during the Turkish Antarctic
Expedition VIII (TAE-VIII, 2024). Samples were collected from surface seawater, lake water,
marine sediment, lake sediment, and beach sediment. Microplastics were physically
characterized by stereo microscopy and chemically identified using IR/Raman spectroscopy.
Ecological risk was assessed using the Microplastic Pollution Load Index (MPLI) and polymer
risk index (pRi). Microplastics were detected in all water samples and in more than 80% of the
sediment samples. Microplastic concentrations in surface seawater ranged from 7 to 58 items
m3, whereas lake waters showed much higher concentrations, ranging from 4,000 to 32,200
items m>. In sediments, concentrations ranged between 0 and 653 items kg™ in marine
sediment, 0 and 51 items kg in lake sediment, and 37 and 40 items kg ' in beach sediment.
Fibers were the dominant microplastic type in all matrices. A total of 19 polymer types were
identified in seawater and 10 in lake waters. Risk assessment results revealed high to very high
risk levels in surface waters and localized accumulation hotspots in sediments. These findings
indicate that, despite its remoteness, Horseshoe Island is under considerable microplastic
pressure in both marine and freshwater ecosystems.

Keywords: Microplastic, Antarctica, Horseshoe Island, Risk assessment.
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Arktik Navigasyonu: Gemi Performansi, Hava Durumu ve Buz
Tahmini Modellerine Dayalh Rota Optimizasyonu

Irsad BAYIRHAN', Cem GAZIOGLU'?
!'Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Deniz Isletmeciligi Anabilim Dali, Istanbul
2 istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Denizel Cevre Anabilim Dali, Istanbul
Sorumlu yazar e-posta: ibayithan@jistanbul.edu.tr

Kiiresel 1sinma, okyanus sisteminin bircok yoniinii etkilemekteyken, Arktik deniz
buzullarinin erimesi bu etkilerin Ol¢iilebilir sonuglarina dair modellere ve tahminleme
caligmalarina da zemin hazirlamaktadir. Gergeklesen buzul kayiplari, bu bolgedeki ulagim
aginin potansiyeli nedeniyle biiyiik 6nem tasimaktadir ve Arktik denizyolu kitalararasi gecis
stirelerini biiylik dlgiide azaltmaktadir. Bu baglantilar i¢inde en 6zel supra-polar rotalarindan
biri olan Kuzey Deniz Rotas1 (NSR Northern Sea Route) ve yakin gelecekte agilacagi ngdriilen
Trans-polar Rota (TSR) ekonomiklik, altyap1 ve emniyet gibi tiim sinirliliklarinin yaninda RCP
4.5 ve 8.5 iklim modellerine gore 2050 itibariyla erisilebilirligini oldukc¢a artiracaktir. 2100 ve
daha sonrasi i¢in ise hi¢ buz olmayan durum igin simdiden fizibilitelere baslanmistir. Bu
calisma deniz buzunda Ongoriilen jeofiziksel degisikliklerin gemi navigasyonunu nasil
etkileyecegine dair nicel bir ¢alismadir. Bu amagla Arktik deniz tagimaciliginda degisiklikleri
degerlendirmek i¢in bugiinkii durum, yiizyil sonuna kadar olan iklim degisikligi senaryolari,
degisen deniz buzu kosullari, gelecekte kullanilmast muhtemel daha diisiik emisyonlu yakitlar,
acik su gemileri ve kismen buza kars1 gii¢lendirilmis (PC 6) gemiler i¢in navigasyon kabiliyeti
ve NSR’ye ek olarak TSR gibi yeni bir alternatif rotanin kullanimi aragtirilmistir. Buna gore
Arktik deniz buzu dogrusal egilime gore son kirk yi1lda Mayis ayinda 1,42 milyon kilometrekare
buz kaybetmistir. Son 10 yilda 2980 ile 710 deniz mili arasinda de§isen mevsimsel buz alani
ve dolayisiyla yaz 1sinmasi ile olusan buzsuz Eyliil ay1 en neta seyir olanagmin olusturdugu
donemdir. Bu ¢aligmada bulunan minimum 710 deniz mili mesafe, Eyliil ayinda dahi emniyetli
seyir tedbirleri benimsenerek optimize edilen bir marj olusturmaktadir. Hatlarin Arktik deniz
tasimaciligimi  kullanmasinin  verimliligine dair analiz i¢in ise bir nakliye modeli
olusturulmustur. Calismada secgilen yaklasim, birim verimlilikleri hakkinda ¢ikarim
yapilmasina olanak saglayan ana kalemler ve gemi boyutu arasindaki iligkiye gére TEU basina
birim olarak hesaplamaktir. Iklim dis1 diger birgok faktdr de Arktik deniz nakliye potansiyelini
sinirlasa da elde edilen sonuglarin bdlge i¢in ekonomik ve jeostratejik bir referans saglamasi
beklenmektedir.

Anahtar Kelimeler: Polar navigasyon, Arktik, Iklim degisikligi, Deniz buzu, Arktik
Tasimacilik Modeli.
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“Aretic Navigation: Route Optimization Based on Ship Performance,
Weather Conditions, and Ice Prediction Models

Irsad BAYIRHAN', Cem GAZIOGLU"?
!'{stanbul University, Institute of Marine Sciences and Management,
Department of Marine Management, istanbul
2 Istanbul University, Institute of Marine Sciences and Management,
Department of Marine Environment, istanbul
Corresponding author e-mail: ibayirhan@istanbul.edu.tr

While global warming affects many aspects of the ocean system, the melting of Arctic
sea ice also provides a basis for models and forecasts concerning the measurable outcomes of
these effects. The ice loss that is occurring is of great importance due to the potential of the
transportation network in this region, and the Arctic Sea route significantly reduces
intercontinental transit times. Among these connections, the Northern Sea Route (NSR), one of
the most unique supra-polar routes, and the Transpolar Sea Route (TSR), expected to open in
the near future, will significantly increase their accessibility by 2050 according to RCP 4.5 and
8.5 climate models, despite all their limitations in terms of economics, infrastructure, and
safety. Feasibility studies have already begun for a scenario with no ice formation in 2100 and
beyond. This study is a quantitative investigation of how predicted geophysical changes in sea
ice will affect ship navigation. For this purpose, the current situation, climate change scenarios
up to the end of the century, changing sea ice conditions, potentially lower-emission fuels to be
used in the future, navigation capabilities for open water vessels and partially ice-strengthened
(PC 6) vessels, and the use of a new alternative route, such as TSR in addition to NSR were
investigated to evaluate changes in Arctic maritime transport. Accordingly, Arctic sea ice has
lost 1.42 million square kilometers of ice in May over the last forty years, following a linear
trend. Seasonal ice cover has varied between 2980 and 710 nautical miles in the last 10 years,
and consequently, ice-free September due to summer warming offers the clearest navigational
conditions. The minimum distance of 710 nautical miles found in this study forms a belt
optimized through the adoption of safe navigation measures in September. To analyze the
efficiency of Arctic sea transport for liners, a shipping model was created. The approach chosen
in this study is to calculate unit efficiencies per TEU based on the relationship between key cost
items and ship size, allowing for inferences about unit productivity. Although many other non-
climatic factors also limit the potential of Arctic maritime transport, the results obtained are
expected to provide an economic and geostrategic reference for the region.

Keywords: Polar navigation, Arctic, Climate change, Sea ice, Arctic shipping model.
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Trans-Arktik Seferi (Eyliil 2024): Biyotoksin Dagilimi ve Cesitliligine
Dair Bulgular

Fuat DURSUN!, Elisabeth ROSSELLI?, Simon TULATZ?, Bernd KROCK?, Urban
TILLMANN?, Florian KOCH?

! stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, istanbul
2 Alfred-Wegener Kutup ve Deniz Arastirmalari Enstitiisii, Ekolojik Kimya Boliimii, Bremerhaven
Sorumlu yazar e-posta: fuat.dursun@istanbul.edu.tr

Arktik Okyanusu 20. ylizyilin ortalarindan itibaren istatistiksel olarak anlamli bir sicaklik
artisina maruz kalmistir. Bu sicaklik artisi ise, buzullarin erimesi ile beraber deniz suyu
tuzlulugunun azalmasina neden olmaktadir. Bununla beraber, kiy1 sularinin yenilenmesi ve
1sinmasi, tabakalagmanin artmasina neden olmakta ve bu da ortamdaki 151k gegirgenligini
degistirmektedir. Bu degisiklikler, Arktik fitoplankton komiinitesinde diyatom tiirlerinin yerini,
bircok zararli/toksik asir1 liremeye de neden olabilen tiirleri de igeren dinoflagellatlarin
almasima neden olmaktadir. Iklim degisikliginin, Zararli Alg Asir1 Uremeleri’nin olusmasinda
ve etki alaninin genislemesinde 6nemli bir etken oldugu bilinmesine ragmen, s6z konusu asir1
iremelerin Arktik Okyanusu’ndaki dagilimi ve biyotoksinlerin besin ag1 lizerindeki etkileri
hakkinda yeterli bilgi bulunmamaktadir. Bu kapsamda, Eyliil 2024’te Fransiz gemisi M/V Le
Commandant Charcot ile Arktik Okyanusu’nda (Nome, Alaska-Longyearbyen, Svalbard)
toplam 13 istasyonda deniz suyu ve fitoplankton kepge ornekleri toplanmistir. Deniz suyu
orneklerinde, klorofil-a, partikiil organik karbon ve azot, ¢dzlinmiis kobalaminler (Vitamin B-
12), flow-sitometri ve ¢oziinmiis inorganik besin tuzlarina ait analizler gergeklestirilmistir. Tim
bu parametreler, Arktik Okyanusu fitoplankton kompozisyonu, potansiyel zararli/toksik tiirler
ve bu tiirlerin iirettikleri biyotoksinler 6zelinde temel osinografik olgiimler (tuzluluk, sicaklik,
cozlinmiis oksijen) ile birlikte degerlendirilmistir. Toplamda alt1 farkli toksin tiirii tespit
edilmistir. En yiiksek toksin miktari, 4,6 x 10*> pg NT! m™' ile istasyon 2’de Ol¢iilmiistiir.
Potansiyel toksik tiirler agisindan, Pseudo-nitzschia cinsine ait tiirlerin bolgede baskin oldugu
goriilirken, domoik asit ve izodomoik asit-A toplam toksinlerin yaklasik %95’ini
olusturmustur. Kalan %S5 ise spirolid-1 olup, Alexandrium ostenfeldii tarafindan iiretilmektedir.
22-25 numarali istasyonlarda, 17 ile 48 pg NT' m™' arasinda degisen miktarlarda, spirolid-C
ve 20-metil-spirolid-G bilesenlerinden olusan spirolidler tespit edilmistir. Buna ek olarak,
pektenotoksin-2 (Dinophysis tiirleri tarafindan {iretilir) ise yalnizca istasyon 28’°de, 74 pg NT!
m ' olarak 6l¢iilmiistiir. Elde edilen bu ilk bulgularin, Arktik Okyanusu fitoplankton komiinitesi
ve kiiresel 1sinma sebebiyle olusabilecek komiinite degisikliklerine odaklanan gelecekteki
caligmalar i¢in bir altlik olusturacag: diistinlilmektedir.

Anahtar Kelimeler: Domoik asit, Arktik Okyanusu, Zararl alg asir1 iiremeleri.
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Trans-Arctic Expedition in September 2024: Notes on Biotoxin
Diversity and Distribution

Fuat DURSUN!', Elisabeth ROSSELLI?, Simon TULATZ?, Bernd KROCK?, Urban
TILLMANN?, Florian KOCH?
! Istanbul University, Institute of Marine Sciences and Management, Istanbul
2 Alfred Wegener Institut-Helmholtz Zentrum fiir Polar- und Meeresforschung, Ecological Chemistry Section,
Bremerhaven, Germany
Corresponding author e-mail: fuat.dursun@istanbul.edu.tr

The Arctic Ocean is having experienced a statistically significant increase in
temperature since the mid-20th century. This temperature change might result in increased
glacial meltwater input, decreasing salinity. In addition, the freshening and warming of coastal
waters can lead to increased stratification, which alters light availability for Arctic
phytoplankton. Together, these changes may force shifts in the phytoplankton community away
from diatoms and favor dinoflagellates, which also includes many harmful/toxigenic bloom-
forming species. While climate change is known to be a major driver for the proliferation and
expansion of harmful algal blooms, their distribution in Arctic Ocean and the impacts of their
toxins on the food web are poorly resolved. In this regard, water and phytoplankton net samples
were collected at 13 stations in the Arctic Ocean (Nome, Alaska - Longyearbyen, Svalbard)
aboard the French vessel M/V Le Commandant Charcot in September 2024. Seawater samples
were used for chlorophyll-a, particulate organic carbon and nitrogen, dissolved cobalamines
(Vitamin. B-12), flow cytometry and dissolved inorganic nutrient analysis. Phytoplankton
composition were considered in relation with the core oceanographic parameters (salinity,
temperature, dissolved oxygen) that shape this community. Also, special attention was given to
harmful algal bloom species and their associated biotoxins. In total, six different toxins were
detected. The highest amount of toxins was detected at station 2, with 4.6 x 10> pg NT' m!. In
terms of potentially toxic species, species belonging to the Pseudo-nitzschia genus were
abundant in the region, while domoic acid and isodomoic acid-A made up approximately 95 %
of total toxins, and spirolide-1 (produced by Alexandrium ostenfeldii) accounted for the
remaining 5% at this station. At stations 22-25, 17 to 48 pg NT! m™! of spirolides were detected,
composed of spirolide-C and 20-methyl-spirolide-G. In addition, pectenotoxin-2 (Produced by
Dinophysis species), was only detected at station 28, with 74 pg NT! m! of PTX 2. Altogether,
these results obtained will draw a baseline on Arctic Ocean phytoplankton communities and
constitute the starting point for future studies focused on composition changes due to global
warming.

Keywords: Domoic acid, Arctic Ocean, Harmful algal blooms.
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Kiy1 Bolgelerinde Deniz Tabaninin Yiiksek Coziintirliikli
Haritalanmasi: Bozcaada Ornegi

Nilhan KIZILDAG', Harun OZDAS', irfan YILDIZ!

! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, [zmir
Sorumlu yazar e-posta: nilhan.kizildag@deu.edu.tr

Kiy1 bolgeleri, yogun antropojenik baskilar ve aktif morfodinamik siire¢ler nedeniyle
oldukca hassas bir yapiya sahiptir. Bu alanlarda siirdiiriilebilir deniz yonetimi stratejilerinin
gelistirilmesi; sualtt kiiltiir miras1 ve bentik habitatlar gibi kirilgan unsurlarin optimal veri
toplama teknikleri ile yiliksek ¢oziiniirliikte haritalanmasina baghdir. "Tiirkiye Batik Envanteri
Projesi: Mavi Miras" kapsaminda Bozcaada ¢evresinde yliriitiilen deniz arastirmalarinda elde
edilen akustik veriler, farkli ortamlardan alinmis veri setleri ile karsilastirmali olarak analiz
edilmis ve uzaktan kumandali sualti araci ile gorsel olarak dogrulanmigtir. Bu veri
entegrasyonu, kiy1t morfodinamik siireglerin ve antropojenik baskinin en yogun oldugu 0-100
metre derinlik araliginda, in-situ gemi kalintilarinin tespit edilmesini saglamis; ayn1 zamanda
bu kalintilarin ve c¢evresindeki habitat ile morfolojik 6zelliklerin yiiksek hassasiyette
belgelenmesine olanak tanimistir. Elde edilen bulgular, optimal veri toplama protokolleri ve
yiiksek  ¢Oziintirliiklii  sensér  kullanimimin, deniz  tabaninin  yiiksek  kalitede
dijitallestirilmesindeki kritik roliinii dogrulamaktadir. Bu yaklasim, kirilgan yapiya sahip
denizel ¢evrenin daha fazla tahrip olmadan belgelenmesi, biiylik hacimli veri setlerinin etkin
yoOnetimi ve sualt1 kiiltlir miras1 veri tabanina yiiksek dogrulukta veri saglanmasi agisindan
stratejik bir ¢erceve sunmaktadir.

Anahtar Kelimeler: Deniz tabani haritalama, Yandan taramali sonar, Sualti kiiltiir mirasi.
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High-Resolution Seafloor Mapping in Coastal Zones:
A Case Study from Bozcaada

Nilhan KIZILDAG', Harun OZDAS', irfan YILDIZ!

! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir
Corresponding author e-mail: nilhan.kizildag@deu.edu.tr

Coastal zones exhibit a highly sensitive nature due to intense anthropogenic pressures
and active morphodynamic processes. The development of sustainable marine management
strategies in these environments depends on the high-resolution mapping of vulnerable
components, such as underwater cultural heritage and benthic habitats, through optimal data
acquisition techniques. Within the framework of the "Shipwreck Inventory Project of Tiirkiye:
Blue Heritage," acoustic data collected from marine surveys conducted around the Bozcaada
were comparatively analyzed with datasets obtained from different environments, and validated
through visual data acquired via a Remotely Operated Vehicle (ROV). This data integration
enabled the detection of in-situ shipwreck sites within the 0—100 m depth range, where coastal
morphodynamic processes and anthropogenic pressures are most intense. Furthermore, it
facilitated the high-precision documentation of these remains, along with the surrounding
habitats and morphological features. The results confirm the critical role of optimal data
acquisition protocols and high-resolution sensor utilization in the high-quality digitalization of
the seabed. This approach provides a strategic framework for documenting vulnerable marine
environments before further damage, ensuring the effective management of large-scale
datasets, and providing high-accuracy data to the underwater cultural heritage database.

Keywords: Seafloor mapping, Side-scan sonar, Underwater cultural heritage.
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Orta Holosen’den Antroposen’e Aliaga Korfezi Havzasinin
Paleoekolojik Degisimi

Serkan KUKRER', Ebru Yesim OZKAN?, Dilek AYKIR?, Serdar VARDAR®,
Sakir FURAL*, Nurettin YAKUPOGLU?, Dilan DEMIREL?, Emre KARA?
! Izmir Katip Celebi Universitesi, Gemi insaati ve Denizcilik Fakiiltesi,
Gemi ve Deniz Teknolojisi Boliimii, [zmir

2 Izmir Katip Celebi Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii, izmir
3 {zmir Katip Celebi Universitesi, Sosyal ve Beseri Bilimler Fakiiltesi Cografya Béliimii, izmir

# Kurgehir Ahi Evran Universitesi, Fen-Edebiyat Fakiiltesi Cografya Boliimii, Kirgehir

SIstanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, Istanbul

Sorumlu yazar e-posta: kukrerserkan@gmail.com

Bu calisma, Aliaga Korfezi’nden alinan bir kiy1 sediman karotu iizerinden, Holosen
ortalarindan giinlimiize kadar olan siirecte havzanin ¢ékelme ortami dinamiklerini, biyojenik
degisimlerini ve antropojenik etkilerin jeokimyasal izlerini biitiinsel bir yaklagimla incelemeyi
amaglamaktadir. Alinan karot 6rnegi 2cm’lik alt 6rneklere ayrilmis ve her bir 6rnekte birincil
iretim parametreleri, ¢oklu element Ol¢limleri ve AMS radyokarbon tarihlendirmesi
yapilmistir. Karot boyunca izlenen sediman dokusu, havza enerjisinin zamanla azaldigini
ortaya koymaktadir. Orta Holosen’de (MO 4430) %12 olan ¢akil icerigi ve yiiksek Zr/Al
oranlari, kiy1 ¢izgisinin ¢alisma alanina yakin oldugu yiiksek enerjili bir ortama isaret ederken;
karot boyunca silt oraninin (%33-49) hakimiyeti, havzanin genel olarak diisiik enerjili bir
karakter kazandigini gostermektedir. Ancak 2024 yilinda kum oranmnin %27’ye ulagmasi,
modern donemde liman insaatlar1 ve mendirek gibi antropojenik miidahalelerin kiy1
dinamiklerini yeniden sekillendirdigini gostermektedir. Jeokimyasal veriler, havzanin redoks
kosullarinda dramatik degisimler sunmaktadir. Ozellikle MO 4125- MO 2509 araliginda Th/U
oraninin 2’nin altina diismesi ve es zamanl yiiksek S/Fe degerleri, bu donemde aktif bir stilfat
indirgenmesinin ve anoksik/indirgeyici kosullarin hiikiim siirdiigiinii kanitlamaktadir. Rb/Sr
oranindaki artiglar ise MO 3329 ve MO 2765 tarihlerinde siddetli nehir erozyonu ve karasal
killi materyal tasiniminin zirve yaptigini belgelemektedir. Besin tuzu ve organik madde
dinamikleri, pre-endiistriyel donem ile modern donem arasindaki zithig1 net bir sekilde ortaya
koymaktadir. Erken dénemlerde (MO 4125) 23,71 ile zirve yapan C/N orani karasal bitki
girdisine isaret ederken; modern donemde bu oranin 2,47 gibi ekstrem diisiik seviyelere inmesi,
algal iiretimden ziyade kil minerallerine tutunan antropojenik inorganik azot birikiminin bir
sonucudur. Toplam Azot ve klorofil bozunma degerlerinin 2024 yilinda tarihsel zirvelerine
ulagmasi, 1970 sonrasi1 artan antropojenik yiiklemelerin ve algal artiglarin siirecinin en somut
gostergeleridir. Mikro fosil 6rneklerinin ve biyojeokimyasal analizlerin beraber ele alinarak
yorumlanmasi, korfezin tabaninda son 6000 yil boyunca (Meghalayan) meydana gelmis
ortamsal degismeler iizerindeki denizel ortam ve karasal ortam kokenli etkilerin takibi
konusunda da 6nemli veriler sunmustur. Ayni perspektifle jeotermal etkilerin varligi da mikro
fosil analizlerinin yardimiyla detayli bir sekilde degerlendirilmistir. Sonu¢ olarak; dogal
stireclerle sekillenen havza, modern donemde insan miidahaleleriyle birlikte diisiik enerjili ve
yogun besin tuzu baskisi altinda bulunan bir sistem haline donligsmiistiir.

Keywords: Aliaga Korfezi, Paleogevre, Paleocografya, Sediment.
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) Paleoecological Change of the Aliaga Gulf Basin from the Middle
Holocene to the Anthropocene

Serkan KUKRER!, Ebru Yesim OZKAN?, Dilek AYKIR?, Serdar VARDAR?,

Sakir FURAL*, Nurettin YAKUPOGLU?, Dilan DEMIREL?, Emre KARA?
! izmir Katip Celebi University, Faculty of Naval Architecture and Maritime, Department of Shipbuilding and
Ocean Engineering, Izmir
2[zmir Katip Celebi University, Faculty of Fisheries, Department of Basic Sciences, Izmir
3[zmir Katip Celebi University, Faculty of Social and Human Sciences, Department of Geography, Izmir
“Kirgehir Ahi Evran University, Faculty of Arts and Sciences, Department of Geography, Kirsehir
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This study aims to comprehensively investigate the depositional environment dynamics,
biogenic variations, and geochemical signatures of anthropogenic impacts in the Aliaga Gulf
Basin from the Middle Holocene to the present, based on a coastal sediment core. The collected
core was subsampled at 2 cm intervals, and each subsample was analyzed for primary
productivity parameters, multi-element geochemistry, and AMS radiocarbon dating. Sediment
texture variations along the core indicate a progressive decrease in basin energy over time. In
the middle Holocene (4430 BC), a gravel content of 12% and high Zr/Al ratios point to a high-
energy environment where the shoreline was located close to the study area. In contrast, the
dominance of silt fractions (33—49%) throughout the core suggests that the basin gradually
evolved into a low-energy depositional setting. However, the increase in sand content to 27%
in 2024 indicates that modern anthropogenic interventions, such as port construction and
breakwaters, have significantly reshaped coastal dynamics. Geochemical data reveal
pronounced shifts in redox conditions within the basin. In particular, the decrease of Th/U ratios
below 2 between 4125 BC and 2509 BC, coupled with elevated S/Fe values, provides strong
evidence for active sulfate reduction and prevailing anoxic/reducing conditions during this
interval. Increases in Rb/Sr ratios further document intensified riverine erosion and enhanced
transport of terrigenous clay material around 3329 BC and 2765 BC. Nutrient and organic
matter dynamics clearly highlight the contrast between pre-industrial and modern periods. In
the early phases (4125 BC), the C/N ratio peaked at 23.71, indicating a dominant terrestrial
plant input. In contrast, the drastic decline of this ratio to as low as 2.47 in the modern period
reflects the accumulation of anthropogenic inorganic nitrogen adsorbed onto clay minerals
rather than algal-derived organic matter. The attainment of historical maxima in total nitrogen
and chlorophyll degradation products in 2024 represents the most explicit evidence of increased
anthropogenic loading and enhanced algal productivity since the 1970s. The integrated
evaluation of microfossil data and biogeochemical analyses has provided important insights
into the relative influences of marine and terrestrial processes on environmental changes that
occurred on the bay floor over the last 6000 years (Meghalayan Stage). Furthermore, within the
same framework, the presence of geothermal influences has also been assessed in detail through
microfossil analyses. In conclusion, a basin once governed by natural processes has
transformed, under modern anthropogenic influence, into a low-energy system subjected to
intense nutrient pressure.

Keywords: Aliaga Gulf, Paleoenvironment, Paleogeography, Sediment.
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\kﬁgﬁkgekmece Lagiinii (KB Tiirkiye) Bentik Akustik Fasiyeslerin ve
Cokelme Siireclerin Yiiksek Coziiniirliiklii
Yanal Taramah Sonar ile Analizi

Denizhan VARDAR!, Tugce Nagihan ARSLAN KAYA!, Hande AYKURT VARDAR?,
Ceyhun AKARSU?
! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Deniz Jeolojisi ve Jeofizigi Boliimii, Istanbul
2{stanbul Universitesi-Cerrahpasa, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, Istanbul,
3 Istanbul Universitesi-Cerrahpasa, Miihendislik Fakiiltesi, Cevre Miihendisligi Béliimii, Istanbul,
Sorumlu yazar e-posta: denizhan@istanbul.edu.tr

Kiiciikcekmece Lagiinli bentik habitatlarin ve ¢dkelme siireclerinin yiiksek ayriml
yanal taramali sonar (YTS), temel osinografik ve sedimantolojik parametreler ile sualt1 video
gozlemleri kullanilarak biitiinlesik olarak degerlendirilmesine odaklanan bu ¢alismanin temel
amact; yar1 kapali bir lagiin sisteminde bulunan akustik fasiyesler, ¢okel 6zellikleri ve bentik
topluluk dagilimi arasindaki iligkilerin ortaya konulmasidir. Yiiksek ¢oziiniirliikklii YTS verileri,
deniz tabani morfolojisi, ¢okel dokusu ve biyojenik yapilarla iligkili belirgin akustik
fasiyeslerin varligini ortaya koymustur. Taban, ¢okel 6rneklemeleri ve sualti dronu destekli
video gdzlemleri ile dogrulanmistir. Sedimantolojik ve jeokimyasal analizler, bentik dagilimin
baglica kontroliiniin tane boyu ve toplam organik karbon (TOK) oldugunu, kalsiyum karbonat
(CaCO:s) igeriginin ise ikincil rol oynadigini gdstermektedir. ince taneli ve organik maddece
zengin ¢okeller (camur >%85, TOK >%3,75) daha yliksek bentik yogunluklar1 desteklerken,
karbonatca zengin ve iri taneli ¢okellerde biyolojik aktivite daha sinirlidir. Elde edilen sonuglar,
hidrodinamik siire¢ler ve derinlige bagh ¢okelim kosullarinin ¢okel taginimini ve organik
madde birikimini kontrol ederek mekansal heterojenlige ve derin, diisiik enerjili ortamlarda
bentik “yogunlagma alanlarmin” olusumuna neden oldugunu géstermektedir. Ozellikle giiney
kesimlerde antropojenik etkiler organik zenginlesmeyi artirmaktadir. Bu ¢alisma, TUBITAK
tarafindan desteklenen 124Y298 numarali proje kapsaminda hazirlanmigtir.

Anahtar Kelimeler: Kiiciikcekmece Golii, Bentik topluluk, Cokel tane boyutu, Toplam
organik karbon, Kalsiyum karbonat, Cokelme dinamikleri.
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i—ligh-Resolution Side-Scan Sonar Analysis of Benthic Acoustic Facies
and Sedimentary Processes in Kiiciikcekmece Lagoon (NW Tiirkiye)

Denizhan VARDAR!, Tug¢e Nagihan ARSLAN KAYA!, Hande AYKURT VARDAR?,
Ceyhun AKARSU?

! stanbul University, Institute of Marine Sciences and Management,
Marine Geology and Geophysics Department, Istanbul
2 {stanbul University -Cerrahpasa, Faculty of Engineering, Geophysical Engineering Department, Istanbul
3 Istanbul University -Cerrahpasa, Faculty of Engineering, Department of Environmental Engineering, Istanbul
Corresponding author e-mail: denizhan@istanbul.edu.tr

This study presents an integrated assessment of benthic habitats and sedimentary
processes in Kiiciikcekmece Lagoon (NW Tiirkiye) using high-resolution side-scan sonar
(SSS), sediment analyses, and underwater video observations. The primary objective is to
investigate the relationships between acoustic facies, sediment characteristics, and benthic
community distribution in a semi-enclosed lagoon system influenced by both natural dynamics
and anthropogenic pressures. High-resolution SSS data revealed distinct acoustic facies
reflecting variations in seabed morphology, sediment texture, and biogenic structures. These
interpretations were validated through ground-truthing methods, including sediment sampling
and ROV-based video observations. Sedimentological and geochemical analyses indicate that
grain size and total organic carbon (TOC) are the main controlling factors of benthic
distribution, while calcium carbonate (CaCOs) plays a secondary role. Fine-grained, organic-
rich sediments (mud >85%, TOC>3.75%) support higher benthic densities, whereas carbonate-
rich and coarse sediments correspond to reduced biological activity. The results further
demonstrate that hydrodynamic processes and depth-controlled depositional environments
regulate sediment transport and organic matter accumulation, leading to spatial heterogeneity
and the formation of benthic “hotspots” in deeper, low-energy zones. Anthropogenic inputs,
particularly in the southern sector, enhance organic enrichment. This study was supported by
TUBITAK under project number 124Y298.

Keywords: Kiiciilkcekmece Lake, Benthic community, Sediment grain size, Total organic
carbon, Calcium carbonate, Depositional dynamics.
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\QOBS Verilerine Dayah Olarak izmit Havzasi’nda (Marmara Denizi)
Yiiksek Coziiniirliiklii Mikrosismisite

Tugce ERGUN!, Nurcan Meral OZEL!, Yojiro YAMAMOTO?, Narumi TAKAHASHI?,
Remzi POLAT!, Ugur M. TEOMAN!, Fatih TURHAN!, Ahmet Anil DINDAR?, Yoshiyuki
KANEDA, Kato ALTARO*

'Bogazici Universitesi, Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii/, Bolgesel Deprem ve Tsunami
Izleme ve Degerlendirme Merkezi, Istanbul
2Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Yokohama
3Gebze Technical University, Kocaeli
4University of Tokyo, Tokyo
Sorumlu yazar e-posta: afacan@bogazici.edu.tr

[zmit Havzasi, Marmara Denizi’nin dogusunda, Kuzey Anadolu Fayr'nin kuzey ve
giiney kollarma ayrildig1 kritik bir gecgis zonunda yer almaktadir. Bu calismada, havzada
gerceklestirilen deniz tabani sismometresi (OBS) dl¢iimlerinden elde edilen veriler kullanilarak
mikrosismisite yiliksek ¢Oziiniirliikte incelenmistir. Eyliil 2023 — Temmuz 2024 déneminde
konuslandirilan sekiz OBS istasyonundan yaklasik 10 ay siireyle kesintisiz ti¢ bilesenli sismik
kayit elde edilmistir. 100 Hz 6rnekleme orani sayesinde yaklasik M~0.2 biiytikliigiine kadar
mikro-depremler tespit edilmistir. Ilk konumlandirmalar, sismik aktivitenin hem kuzey hem
giiney fay kollar1 boyunca ve bunlar1 baglayan yapilar lizerinde yogunlastigin1 gostermektedir.
Ancak hiz modeli belirsizlikleri ve sediman etkileri nedeniyle konumlarda belirgin sa¢ilim
gozlenmistir. Deprem konum dogrulugunu artirmak amaciyla olaylar VELEST yontemi ile
yeniden konumlandirilmistir. iteratif hiz modeli optimizasyonu sonucunda 6zellikle 3—12 km
derinlik araliginda belirgin iyilesme saglanmis, yaklasik 10 km derinlikte elde edilen hiz
degerleri (Vp ~5.8-6.2 km/s, Vs ~3.3-3.6 km/s) bolge icin literatiirle uyumlu bulunmustur.
Sonuglar, izmit Havzasi’nda fay kollar1 ve baglantili yapilar boyunca tutarli mikrosismisite
desenleri ortaya koyarak aktif deformasyonun yiiksek c¢oziiniirliiklii bir goriintlisiinii
sunmaktadir.

Anahtar Kelimeler: Deniz tabani1 sismometre (OBS), Marmara Denizi.
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Tugce ERGUN!, Nurcan Meral OZEL!, Yojiro YAMAMOTO?, Narumi TAKAHASHI?,
Remzi POLAT!, Ugur M. TEOMAN!, Fatih TURHAN!, Ahmet Anil DINDAR?, Y oshiyuki
KANEDA, Kato ALTARO*

lBogaziQi University, Kandilli Observatory and Earthquake Research Institute, Regional Earthquake and
Tsunami Monitoring Center, Istanbul
2Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Yokohama
3Gebze Technical University, Kocaeli
4University of Tokyo, Tokyo
Corresponding author e-posta: afacan@bogazici.edu.tr

The izmit Basin, located in the eastern Sea of Marmara, represents a key transition zone
where the North Anatolian Fault bifurcates into northern and southern branches. In this study,
microseismic activity in the basin is investigated using ocean-bottom seismometer (OBS) data.
Eight OBS stations were deployed between September 2023 and July 2024, providing ~10
months of continuous three-component seismic recordings. With a sampling rate of 100 Hz,
local microearthquakes down to approximately M~0.2 were detected. Initial locations indicate
distributed seismicity along both fault branches and intervening structures; however, significant
scatter is observed due to velocity-model uncertainties and sediment effects typical of offshore
environments. To improve location accuracy, events were relocated using VELEST. Iterative
optimization of the velocity model significantly reduced uncertainties, particularly within the
3—12 km depth range corresponding to the main seismogenic layer. At ~10 km depth, the
derived velocities (Vp ~5.8-6.2 km/s, Vs ~3.3-3.6 km/s) are consistent with previous studies
in the Marmara region. The refined earthquake locations reveal coherent microseismicity
patterns along fault branches and connecting structures, providing a high-resolution image of
active deformation in the Izmit Basin.

Keywords: Ocean bottom seismometer (OBS), Marmara Sea.
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Denizel Enerji Kaynagi: Bati Karadeniz Ulusal Gaz Hidrat Projesi
Birinci Fazinin Stratejik Potansiyeli

Giinay CIFCi'*°, Seda OKAY GUNAYDIN!?, Altug HASOZBEK!?, Orhan ATGIN'?, Ozkan
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ALYURUK!Y, Oya ALTAY!4, Mustafa BILGIN!Y, Selin SEVGI'Y, Talip GUNGOR?, ismail
ISINTEK®, Bilal SARI* Sezgiil Kayseri OZER'?, Miige ATALAR'? Emek Askin SAYIR'?,
Seving Ozel FUZUN'4, Gamze Kordac1 UZKUC!'?, Namik CAGATAY?, Mahmut
PARLAKTUNAS, Caglar SINAYUC?, Sevtac BULBULS, Ismail DURGUT?, Géker
ERTUNC?, inan¢ HIDIROGLU?, Burak PARLAKTUNAS, Serdar Suut CELEBI’ %,
Ayse DANACI!®

'aDokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Deniz Jeolojisi ve Jeofizigi, izmir
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3Ege Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Temel ve Endiistriyel Mikrobiyoloji Bilim Dali, izmir
*Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, izmir
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°Orta Dogu Teknik Universitesi, Petrol ve Dogal Gaz Miihendisligi, Ankara
"Istanbul Saglik ve Teknoloji Universitesi Miihendislik Doga Bilimleri Fakiiltesi Kimya Miihendisligi, Istanbul
$Bilim ve Teknoloji Kurulu Uyesi, Armelsan Enerji A.S. Istanbul
°GazHidrATek, Teknoparkizmir, Izmir Yiiksek Teknoloji Enstitiisii, [zmir
9Centro Nacional de Investigacion Sobre la Evolucion Humana (CENIEH), Burgos
Sorumlu yazar e-posta: gunay.cifci@deu.edu.tr

Tiirkiye nin yakin gelecekte denizel enerji kaynaklarina yonelik en kapsamli girisimi
olan “Ulusal Gaz Hidrat Projesi — Bat1 Karadeniz’de Pilot Alanda Gaz Hidrat Potansiyeli Etiit
ve Arastirma Projesi (TPGH)” ilk fazi, 2014-2018 yillar1 arasinda Tiirkiye Petrolleri A.O.’nun
10 milyon ABD dolar1 esdegerindeki destegiyle ve Dokuz Eyliil Universitesi Teknoparki
(DEPARK) koordinasyonunda tamamlanmistir. Deniz Bilimleri ve Teknolojisi liderliginde altt
iniversite, bir milli petrol sirketi ve bir 6zel sektor kurulusunun yer aldigi, tamami Tiirk
arastirmacilardan olusan proje ekibi; jeofizik, jeoloji, jeokimya, mikrobiyoloji, osinografi,
kimya, ve rezervuar modellemesini biitiinciil bir yaklasimla entegre etmistir. Calisma alan,
Akgakoca—Kefken—Eregli arasinda uzanan kitasal yamag, apron ve abisal diizliigii kapsayan
yaklasik 2500 km?’lik bir sektorde, 650—2200 m su derinlikleri arasinda konumlanmaktadir.
Gaz hidratlarin olusumu i¢in gerekli olan yiiksek basing—diisiik sicaklik kosullar1 bu derinlik
araliginda saglanmakta olup, metan molekiillerinin su kafes yapisi i¢inde hapsolmasiyla olusan
kristalin fazin varlig1 ¢ok disiplinli verilerle ortaya konmustur. Gaz hidratlarin 1 m?*’{inde
yaklasik 164 m? metan gazi depolanabilmesi, bu birikimlerin enerji yogunlugunu carpici
bicimde gostermektedir. BSR (Bottom Simulating Reflector) seviyeleri, gaz bacalari, camur
volkanlar1, akustik tiirbiditler ve kiitle tasinim birimleri ayrintili olarak haritalanmistir.
Ozellikle Sakarya, Akcakoca ve Eregli kanyon sistemleri boyunca yaygin BSR zonlar1 (deniz
tabanindan 190-360 ms asagida) ve Eregli Platosu altinda belirlenen serbest gaz
akiimiilasyonlari, termojenik ve biyojenik gaz sistemlerinin birlikte isledigine isaret etmektedir.
Gravite karotlarla 49 noktada dogrudan ornekleme yapilmis; headspace gaz analizleri ile
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“" metanojen ve metanotrof topluluklari tanimlanmistir. Proje kapsaminda: (i) gaz hidrat
dagilimmin haritalanmasi, (ii) alandaki yaklasik rezervlerin tespiti, (iii) sondaj ve iiretim
tekniklerinin modellenmesi ve (iv) olasi iiretim potansiyelleri ve teknolojisinin belirlenmesi
caligmalar1 gerceklestirilmistir. Rezerv hesaplamalari, pilot sahada yaklasik 1116 milyar m?
potansiyel gaz varlifina isaret etmektedir; bu miktar Tiirkiye’nin yaklasik 20 yillik dogal gaz
ihtiyacina esdeger bir biyiikliiktedir. Kiiresel 06l¢ekte heniiz biiyiik enerji tekellerinin
hakimiyetine girmemis olan gaz hidrat alaninda Bat1 Karadeniz’de saptanan bu rezerv, enerji
arz giivenligi acisindan stratejik ve “oyun degistirici” niteliktedir. Kaya gazinin denizel
esdegeri olarak degerlendirilen gaz hidratlarin, Karadeniz’deki varligi Tiirkiye’yi gelecegin
temiz ve yerli enerji teknolojileri gelistirme yarigsinda On siralara tagiyabilecek potansiyeldedir.

Anahtar Kelimeler: Milli Gaz hidrat projesi, Uretim teknolojisi, Bati Karadeniz, BSR,
Gelecegin enerji kaynagi.
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A Marine Energy Resource: Strategic Potential of the Western Black
Sea National Gas Hydrate Project
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The first phase of Tiirkiye’s most comprehensive offshore energy initiative, the
“National Gas Hydrate Project — Investigation and Assessment of Gas Hydrate Potential in a
Pilot Area, Western Black Sea (TPGH),” was completed between 2014 and 2018 with financial
support of approximately USD 10 million provided by the Turkish Petroleum Corporation
(TPAO) and under the coordination of Dokuz Eyliil University Technopark (DEPARK). Led
by the Institute of Marine Sciences and Technology, the project consortium comprising six
universities, one national oil company, and one private-sector partner, and consisting entirely
of Turkish researchers integrated geophysics, geology, geochemistry, microbiology,
oceanography, chemistry, and reservoir modeling within a holistic framework. The study area
covers approximately 2,500 km? along the continental slope, apron, and abyssal plain between
Akgakoca, Kefken, and Eregli, at water depths ranging from 650 to 2,200 m. These depths
provide the high-pressure and low-temperature conditions required for gas hydrate stability.
The crystalline phase formed by methane molecules trapped within a water-lattice structure was
confirmed through multidisciplinary datasets. The capacity of 1 m* of gas hydrate to contain
approximately 164 m*® of methane highlights the remarkable energy density of these
accumulations. Bottom Simulating Reflectors (BSRs), gas chimneys, mud volcanoes, acoustic
turbidity zones, and mass transport deposits were systematically mapped. Extensive BSR zones
identified along the Sakarya, Akc¢akoca, and Eregli canyon systems (190-360 ms below the
seafloor), together with free gas accumulations beneath the Eregli Plateau, indicate the
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“ coexistence of thermogenic and biogenic gas systems. Direct sampling at 49 stations using
gravity corers enabled headspace gas analyses and characterization of methanogenic and
methanotrophic communities. The project objectives included: (i) mapping gas hydrate
distribution, (ii) estimating in-place resources, (iii) modeling drilling and production
techniques, and (iv) assessing potential production scenarios and technologies. Resource
assessments indicate approximately 1,116 billion cubic meters (bcm) of potential gas within
the pilot area equivalent to nearly 20 years of Tiirkiye’s natural gas demand. As a domain not
yet monopolized by major global energy corporations, the identified Western Black Sea gas
hydrate reserve represents a strategic and game-changing asset for national energy security and
positions Tiirkiye at the forefront of future clean and indigenous energy development.

Keywords: National gas hydrate project, Production technology, Western Black Sea, BSR,
Energy source of the future.
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Tiirkiye’de Okyanus Okuryazarhg: Kurslarina Yonelik Basvuru
Davramslarimin Analizi

Elif OZGUR'**
! Tiirk Deniz Aragtirmalar1 Vakfi, Antalya
2Akdeniz Universitesi, Akdeniz Uygarliklar1 Arastirma Enstitiisii, Antalya
3Antalya Biiyiiksehir Belediyesi, Antalya
Sorumlu yazar e-posta: e80ozgur@yahoo.com

Bu calisma, Tiirk Deniz Arastirmalar1 Vakfi (TUDAV) ve Uluslararas1 Okyanus
Enstitiisii (IOI-International Ocean Institute) tarafindan 2022 yilindan itibaren Tiirkiye’de
ortaklaga yiiriitilen okyanus okuryazarligi ¢evrimici kurslar1 kapsaminda basvuru
davranislarini ¢ok donemli bir yaklasimla analiz etmektedir. Analiz, yedi kursa ait bagvuru
verileri ile kurs ilanlarinda yer alan basvuru siireleri ve hedef kitle tanimlarinin birlikte
degerlendirilmesiyle gerceklestirilmistir. Elde edilen bulgular, toplam bagvuru sayilarinin tek
basina program basarisini degerlendirmek i¢in yeterli olmadigini gostermektedir. En yiiksek
basvuru sayilar1 2. ve 3. kurslarda (sirasiyla 591 ve 539) ger¢eklesmis olsa da, bagvuru siiresine
gore normalize edilen analizler, 4. ve 5. kurslarin ¢ok daha yiiksek bagvuru yogunlugu tirettigini
ortaya koymaktadir. Ozellikle 4. kursta giinliik bagvuru say1s1 34.1’¢ ulasarak serinin en yiiksek
degerine erismistir. Bu durum, daha kisa siireli ¢agrilarin daha yiiksek zaman verimliligi
saglayabildigini gostermektedir. Hedef kitle farkliliklar1 bagvuru davraniglarini belirleyen
temel faktorlerden biridir. Genis hedef kitleye acik kurslar daha yiiksek basvuru hacmi
iiretirken, daraltilmis hedef kitleye yonelik kurslar daha diisiik bagvuru sayisina ragmen daha
yiksek profil uyumu saglamaktadir. Nitekim 6gretmen ve egitim bilimleri alanina yonelik 5.
kursta basvurularin %80°den fazlas1 hedef kitleyle ortiismektedir. Benzer sekilde kamu odakli
8. kursta bagvurularin biiyiik cogunlugu yerel yonetim ve kamu personelinden olusmaktadir.
Zaman serisi analizi, 2023 yilinda gergeklestirilen 3. kurstan itibaren tekrar basvuru
davranisinin belirgin sekilde arttigin1 ve programin sadik bir basvuru kitlesi olusturdugunu
gostermektedir. Ayrica tiim kurslarda kadin bagvurucularin ¢cogunlukta oldugu ve bagvurularin
biliyiiksehirlerde  yogunlasti§i  belirlenmistir. Bu ¢alisma, egitim  programlarinin
degerlendirilmesinde yalnizca toplam basvuru sayisinin degil; bagvuru yogunlugu ve hedef
kitle uyumu gibi parametrelerin birlikte ele alinmasi gerektigini ortaya koymaktadir. Sonuglar,
dogru hedefleme ve kisa siireli etkili ¢agrilar ile daha yiiksek performans elde edilebilecegini
gostermekte; okyanus okuryazarligi egitimlerinin = stratejik olarak tasarlanabilir ve
Olgeklenebilir yapilar oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Okyanus okuryazarligi, Bagvuru davranigi, Egitim talebi, Vatandas
bilimi, Tiirkiye.
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! Turkish Marine Research Foundation, Antalya
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Corresponding author e-mail: e80ozgur@yahoo.com

This study analyzes application behavior for ocean literacy online courses conducted in
Tiirkiye since 2022 through a multi-cohort approach. The courses have been jointly organized
by the Turkish Marine Research Foundation (TUDAYV) and the International Ocean Institute
(IOI-International Ocean Institute). The analysis is based on the combined evaluation of
application datasets from seven courses and course announcements, including application
duration and target audience definitions. The findings demonstrate that total application
numbers alone are insufficient to evaluate program success. Although the highest number of
applications was observed in the second and third courses (591 and 539, respectively), time-
normalized analysis reveals that the fourth and fifth courses generated significantly higher
application intensity. In particular, the fourth course reached a peak of 34.1 applications per
day, representing the highest value across all cohorts. This indicates that shorter application
periods can achieve higher time efficiency. Target audience differences emerged as a key factor
shaping application behavior. While courses open to broader audiences produced higher
application volumes, courses designed for more specific target groups resulted in lower
application numbers but significantly higher profile alignment. For instance, more than 80% of
applicants in the fifth course, which targeted teachers and education-related academics,
matched the defined audience. Similarly, the eighth course, focused on public sector
professionals, predominantly attracted participants from local governments and governmental
institutions. Time-series analysis indicates that repeated application behavior became
increasingly evident starting from the third course in 2023, suggesting the formation of a loyal
applicant pool. In addition, female applicants consistently outnumbered male applicants across
all courses, and participation was largely concentrated in major metropolitan areas. This study
highlights that educational program evaluation should consider not only total application
numbers but also application intensity and target group alignment. The results demonstrate that
well-targeted and time-efficient calls can lead to higher performance, and position ocean
literacy education programs as strategically designable and scalable models.

Keywords: Ocean literacy, Application behavior, Education demand, Citizen science, Tiirkiye.
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Deniz Miizeleri Bir Bilgi Uretim Sistemi midir? Deniz Miizeleri
Programi Uzerinden Cok Katmanh Bir Analiz

Elif 0ZGUR!??, Bilal KARATAS*
! Tiirk Deniz Aragtirmalar1 Vakfi, Antalya
2Akdeniz Universitesi, Akdeniz Uygarliklar1 Arastirma Enstitiisii, Antalya
3Antalya Biiyiiksehir Belediyesi, Antalya
*SUALTI Gazetesi ve SGTV
Sorumlu yazar e-posta: e80ozgur@yahoo.com

Bu calisma, deniz miizelerinin yalnizca sergileme alanlar1 degil, ayn1 zamanda bilgi
iretim sistemleri olup olmadigini incelemek amaciyla Sualt1 Gazetesi ve SGTV’de yayimnlanan
Deniz Miizeleri Programi’ni analiz etmektedir. Arastirma kapsaminda toplam 19 program
boliimii nitel igerik analizi yontemiyle degerlendirilmis; her boliim konuk uzmanligi, kurumsal
baglam, program odagi ve bilgi tiirii (kavramsal, deneysel ve materyal) agisindan sistematik
olarak kodlanmistir. Bulgular, programin merkezinde “deniz biyolojisi miize pratigi’nin yer
aldigini ve ozellikle biyolojik koleksiyonlarin sergilenmesi ile bu koleksiyonlarin bilimsel bilgi
iiretimindeki roliinlin 6ne ¢iktigini gostermektedir. Programlarin énemli bir kisminda deniz
canlilarina ait 6rnekler ve miize koleksiyonlar1 lizerinden bilgi aktarimi yapilmakta; bu durum
koleksiyonlarin bilgi iiretiminde temel tasiyicilar oldugunu ortaya koymaktadir. Bununla
birlikte sualti arkeolojisi, denizcilik tarihi, zooloji ve dendrokronoloji gibi alanlarin da
programa entegre edildigi ve 6zellikle materyal temelli analizlerin bilgi iiretim siirecine katki
sagladig1 belirlenmistir. Analiz ayrica programin yalnizca bilimsel bilgi iiretimi ile siirh
kalmadigini, ayn1 zamanda okyanus okuryazarligi, deniz vatandaslig1 ve insan-deniz iliskileri
baglaminda toplumsal farkindalik ve katilim siireclerini de destekledigini gostermektedir. Bu
yOniiyle program, BM Okyanus On Yil1 (UN Ocean Decade) hedefleriyle uyumlu bir sekilde,
bilim-toplum etkilesimini giiclendiren bir platform olarak degerlendirilebilir. Bu baglamda
program; kavramsal, deneysel ve materyal bilgi katmanlarini bir araya getiren ¢ok katmanli bir
yapt sunmaktadir. Tartigma bulgulari, deniz miizelerinin pasif sergileme alanlar1 olarak degil,
disiplinler arast bilgi TUretim diiglimleri olarak degerlendirilmesi gerektigini ortaya
koymaktadir. Ozellikle koleksiyon temelli igeriklerin baskinligi, bilginin fiziksel nesneler
iizerinden {retildigini ve bu nesnelerin bilimsel ve kiiltiirel anlamlarin tasiyicist oldugunu
gostermektedir. Sonug olarak bu ¢alisma, Deniz Miizeleri Programi’nin koleksiyon temelli ve
cok katmanli bir bilgi iiretim modeli sundugunu ortaya koymakta ve deniz miizelerinin
“koleksiyon temelli bilgi sistemleri” olarak kavramsallastirilabilecegini 6nermektedir.

Anahtar Kelimeler: Deniz miizeleri, Deniz bilimleri, Miize pratigi, Miize Egitimi, Deniz

vatandashg, Vatandas bilimi, Insan-deniz iliskisi, Koleksiyon temelli bilgi, Okyanus
okuryazarligi, BM okyanus on yili.
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Are Marine Museums Knowledge Production Systems?
A Multi-Layer Analysis Based on the Marine Museums Program

Elif 0ZGUR'?, Bilal KARATAS*

! Turkish Marine Research Foundation, Antalya
2 Akdeniz University, Institute of Mediterranean Civilizations, Antalya
* Antalya Metropolitan Municipality, Antalya
*SUALTI Gazetesi and SGTV
Corresponding author e-mail: e80ozgur@yahoo.com

This study examines whether marine museums function not only as exhibition spaces
but also as knowledge production systems through an analysis of the Marine Museums Program
broadcast on Sualti Gazetesi and SGTV. A total of 19 program episodes were evaluated using
qualitative content analysis, and each episode was systematically coded based on guest
expertise, institutional context, program focus, and knowledge type (conceptual, empirical, and
material). The findings indicate that “marine biology museum practice” constitutes the central
focus of the program, highlighting the role of biological collections and their exhibition in
knowledge production. A significant number of episodes present knowledge through marine
specimens and museum collections, demonstrating that collections act as primary carriers of
scientific information. In addition, the integration of underwater archaeology, maritime history,
zoology, and dendrochronology shows that material-based analyses—such as shipwreck
remains, animal remains, and wood analysis—contribute significantly to knowledge
production. The analysis further reveals that the program extends beyond scientific knowledge
production by fostering ocean literacy, marine citizenship, and human—ocean relationships,
thereby supporting broader societal engagement. In this respect, the program can be considered
aligned with the objectives of the UN Ocean Decade, particularly in strengthening science—
society interactions. Within this framework, the program establishes a multi-layered structure
integrating conceptual, empirical, and material knowledge. The discussion highlights that
marine museums should not be considered passive exhibition spaces but rather interdisciplinary
knowledge nodes. The dominance of collection-based content indicates that knowledge is
produced through physical objects, which function as carriers of both scientific and cultural
meaning. In conclusion, this study demonstrates that the Marine Museums Program represents
a collection-based and multi-layered knowledge production model and proposes that marine
museums can be conceptualized as “collection-based knowledge systems.”

Keywords: Marine museums, Marine science, Museum practice, Museum education,

Collection-based knowledge, Citizen science, Ocean literacy, Marine citizenship, Human-
ocean relationships, UN ocean decade.
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\kdeniz’de Schizoporella Hincks, 1877 Tiirlerinin Tayininde Sistematik
(Morfolojik) Tanimlayicilar

Ferah KOCAK!, Remzi KAVCIOGLU!
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitisii, Izmir
Sorumlu yazar e-posta: kavcioglu.remzi@ogr.deu.edu.tr

Bryozoa tiirleri ¢ogunlukla sert substratumda koloni olusturan bentik canlilar olarak
denizel ortamda genis yayilim gosterirler ve ekosistemin dnemli bilesenleridir. Akdeniz'de, cok
katmanl kalker yap1 olusturan kaplayict koloniler habitat degiskenligi saglamanin yaninda
bentik ekosistemlerin trofik yapisinda da énemli bir role sahiptir. Bazilar1 ¢evresel kosullarin
biyobelirleyicileri olarak katki saglarken, bazen de iklim degisikliginin bentik ekosistemler
iizerindeki etkilerini izlemek i¢in 6nemli biyolojik gostergeler olarak degerlendirilmektedirler.
Ayrica ¢ogu savunma amactyla iiretilen biyolojik aktif bilesenler ile tip ve biyoteknolojide
onemli bir potansiyele sahiptir. Akdeniz'de giincel olarak belirlenen toplam 588 Bryozoan tiirii
bulunmaktadir. Bu saymnin %77'si Cheilostomatida, %13'i Cyclostomatida ve %10'a
Ctenostomatida ordosuna aittir. Cheilostomatida ordosu i¢inde yer alan Schizoporella Hincks,
1877 tyeleri icerdikleri farkli sistematik (morfolojik) oOzellikleri ile birbirlerinden
ayrilmaktadir. Tiim diinyada bu genusa ait toplam 78 tiir bulunurken, Akdeniz'de 13 giincel tiir
belirlenmistir. Tiirkiye kiyilarindan ise sadece dort tiir, Schizoporella dunkeri (Reuss, 1848);
Schizoporella errata (Waters, 1878); Schizoporella magnifica Hincks, 1886; Schizoporella
unicornis (Johnston in Wood, 1844) rapor edilmistir. Bu calismada, Akdeniz'deki tiirlerle iligkili
olarak literatiirden elde edilen sistematik 6zellikler bu giine kadar yapilan ¢aligmalar dikkate
aliarak bir matris i¢inde degerlendirilmis ve sistematik tanimlayicilar tiir bazinda tartisilmistir.
Bu matrise gore Akdeniz’de yayilim gOsteren tiirler arasinda sistematik (morfolojik)
tanimlayicilarin siniis, avicularia ve ovicell 6zellikleri {izerinde yogunlastig1 goriilmiistiir.

Keywords: Schizoporella tiirleri, Akdeniz, Morfolojik 6zellikler.
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Systematic (Morphological) Diagnostic Characters for the Identification
of Schizoporella Hincks, 1877 Species in the Mediterranean Sea

Ferah KOCAK!, Remzi KAVCIOGLU!

! Dokuz Eylul University, Deniz Bilimleri ve Teknolojisi Enstitisii, izmir
Corresponding author e-posta: kavcioglu.remzi@ogr.deu.edu.tr

Bryozoans are benthic colonial organisms that typically grow on hard substrates and are

widely distributed in marine environments, where they constitute important components of
marine ecosystems. In the Mediterranean Sea, encrusting colonies forming multilayered
calcareous structures not only contribute to habitat heterogeneity but also play a significant role
in the trophic structure of benthic ecosystems. Some species serve as bioindicators of
environmental conditions, while others are considered valuable biological indicators for
monitoring the impacts of climate change on benthic ecosystems. Moreover, bryozoans have
considerable potential in medicine and biotechnology due to the production of biologically
active compounds, many of which are synthesized for defense purposes.
A total of 588 bryozoan species have currently been recorded in the Mediterranean Sea. Of
these, 77% belong to the order Cheilostomatida, 13% to Cyclostomatida, and 10% to
Ctenostomatida. Members of the genus Schizoporella within Cheilostomatida can be
distinguished from one another by their distinct systematic (morphological) characteristics.
Globally, a total of 78 species have been described within this genus, whereas 13 currently
recognized species occur in the Mediterranean Sea. From the coasts of Tiirkiye, only four
species have been reported: Schizoporella dunkeri (Reuss, 1848); Schizoporella errata (Waters,
1878); Schizoporella magnifica Hincks, 1886; Schizoporella unicornis (Johnston in Wood,
1844). In this study, the systematic characteristics of Mediterranean species reported in the
literature were compiled and evaluated in a matrix, taking into account all previous studies, and
the diagnostic characters were discussed on a species-by-species basis. According to this
matrix, the systematic (morphological) diagnostic characters that distinguish Mediterranean
Schizoporella species are primarily concentrated on sinus, avicularia, and ovicell features.

Keywords: Schizoporella species, The Mediterranean Sea, Morphological characters.
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(aradeniz’de Kikirdakh Baliklarin Potansiyel Dagilimimin Tiir Dagilim
Modelleri ile Analizi

Fethi BENGIL!, Elizabeth Grace Tunka BENGIL', Murat OZAYDINLI?
! Deniz Yasamini Koruma Dernegi, Istanbul
2 Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Balik¢1lik Teknolojisi Mithendisligi Bolimii, Fatsa/Ordu
Sorumlu yazar e-posta: elizabeth@denizyasaminikoruma.org

Bu ¢alismada Karadeniz’de dagilim gosteren kikirdakli balik tiirlerinin iklim degisikligi
kosullar1 altinda mevcut ve gelecekteki potansiyel dagilimlarinin belirlenmesi amaglanmistir.
Karadeniz’de yerlesik olarak bulunan ti¢ kikirdakli balik tiirli olan Squalus acanthias, Dasyatis
pastinaca ve Raja clavata ¢alisma kapsaminda ele alinmistir. Calismada tiirlerin varlik verileri
global veri tabanlan ile literatiir kayitlarindan elde edilmistir. Tiir dagilim modellerinin
olusturulmasinda Genellestirilmis Dogrusal Model (GLM), Genellestirilmis Eklemeli Model
(GAM) ve Maksimum Entropi (MaxEnt) yontemleri kullanilmigtir. Model girdisi olarak Bio-
ORACLE veri taban1 ve CMEMS veri tabani tekrar analiz ¢evresel verileri kullanilmistir.
Modeller hem giincel kosullar (2000-2020) hem de gelecege yonelik iklim senaryolar1 (2090-
2100; SSP1-2.6 ve SSP5-8.5) i¢in uygulanmistir. Elde edilen model sonuglari, kikirdakli balik
tirlerinin dagilimlarinin gevresel degiskenlere duyarli oldugunu ve o6zellikle su sicakligi,
tuzluluk ve su kolonu yapisindaki degisimlerin dagilim {iizerinde belirleyici oldugunu
gostermektedir. Gelecek iklim senaryolari altinda bazi tiirler igin uygun habitat alanlarinda
mekansal kaymalar ve daralmalar dngoriilmiistiir. Ozellikle bentik yasam alanlarma bagl
tiirlerin ¢evresel degisimlere karsi daha hassas oldugu ve uygun habitatlarin kiyisal veya belirli
derinlik araliklarinda yogunlasabilecegi belirlenmistir. Sonu¢ olarak bu c¢alisma,
Karadeniz’deki kikirdakli baliklarin iklim degisikligi altinda potansiyel habitat degisimlerini
ortaya koyarak bu tiirlerin korunmasina yonelik bilimsel bir temel sunmaktadir. Elde edilen
bulgular, hassas tiirlerin korunmasi, deniz koruma alanlarinin planlanmasi ve siirdiiriilebilir
denizel yonetim stratejilerinin gelistirilmesi agisindan 6nemli bilgiler saglamaktadir.

Anahtar Kelimeler: Kikirdakli balik, Ttir dagilim modelleri, Karadeniz.
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) Analysis of the Potential Distribution of Cartilaginous Fishes in the
Black Sea Using Species Distribution Models

Fethi BENGIL', Elizabeth Grace Tunka BENGIL', Murat OZAYDINLI*
'Marine Life Conservation Society, Istanbul,
*Ordu University, Fatsa Faculty of Marine Sciences, Department of Fisheries Technology Engineering,
Fatsa/Ordu
Corresponding author e-mail: elizabeth@denizyasaminikoruma.org

This study aims to determine the current and future potential distributions of
cartilaginous species inhabiting the Black Sea under climate change conditions. Three resident
cartilaginous species in the Black Sea—Squalus acanthias, Dasyatis pastinaca, and Raja
clavata—were examined within the scope of this study. Species occurrence data were obtained
from the global databases, as well as from published literature records. Species distribution
models were developed using the Generalized Linear Model (GLM), Generalized Additive
Model (GAM), and Maximum Entropy (MaxEnt) approaches. Environmental predictors used
in the models were obtained from the Bio-ORACLE database and CMEMS reanalysis
environmental datasets. The models were applied both for present-day conditions (2000—2020)
and for future climate scenarios (2090-2100; SSP1-2.6 and SSP5-8.5). The model results
indicate that the distribution of cartilaginous fish species is sensitive to environmental variables,
with water temperature, salinity, and changes in the water column structure emerging as key
determinants of species distribution. Under future climate scenarios, spatial shifts and
contractions in suitable habitat areas were projected for some species. In particular, species
associated with benthic habitats were found to be more sensitive to environmental changes,
with suitable habitats potentially concentrating in coastal zones or within specific depth ranges.
Overall, this study provides a scientific basis for understanding potential habitat changes of
cartilaginous fishes in the Black Sea under climate change. The findings offer important
insights for the conservation of vulnerable species, the planning of marine protected areas, and
the development of sustainable marine management strategies.

Keywords: Cartilaginous fish, Species distribution models, Black Sea.
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RECOMED-Degisen Akdeniz Ekosistemlerinde Korallijenli
Topluluklarin Duyarhhgi ve Dayaniklihigi

Melih Ertan CINAR!, Rossana SANFILIPPO?, Ergiin TASKIN®, Antonietta ROSSO?, Nur
Eda TOPCU*, Francesco SCIUTO?, Mehmet Baki YOKES®, Emanuela DI MARTINO?,
Biilent TOPALOGLU*, Donatella SERIO?, Ferah KOCAK®, Gemma DONATO?, Sermin
ACIK®, Deniz ERDOGAN-DEREL]!

'Ege Universitesi, Su Uriinleri Fakiiltesi, Bornova, Izmir
?Katanya Universitesi, Biyoloji, Jeoloji ve Cevre Bilimleri Béliimii, Katanya
3Celal Bayar Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Manisa
“Istanbul Universitesi, Su Bilimleri Fakiiltesi, Istanbul
SAMBRD Laboratuvari, Hanimefendi Sokak, Sisli, istanbul
*Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Inciralti, izmir
Sorumlu yazar e-posta: melih.cinar@ege.edu.tr

Tiirkiye ile italya ortaklig1 ile yiiriitiilen ve TUBITAK (Proje No: 224N471) ile MAECI
(Proje No: TR26GRO05) tarafindan desteklenen RECOMED akronimli proje, Akdeniz'in 6nemli
sert substrat biyojenik habitatlarindan biri olan korallijenin yapisini her iki iilkede secilen
istasyonlarda arastirmay1 ve tanimlamay1 hedeflemektedir. Bu projeden elde edilecek bulgular,
gelecekte Akdeniz'in, diger okyanuslara kiyasla daha siddetli etkiler yaratmasi beklenen
iklimsel degisiklikleri karsisinda, bu 6zel habitatin yonetimi, korunmasi ve restorasyonuna
yonelik stratejilerin gelistirilmesinde kritik bir rol oynayacaktir. Mevcut proje kapsaminda,
korallijen habitatinin biyogesitliligi ve yapisal varyasyonlari, farkli eko-bolgeler ve sicaklik
(kuzey-giiney yonii) gradyani boyunca, kuzeybati Akdeniz (Tiren Denizi kiyilar1) ile dogu
Akdeniz (Tiurk kiyilar1) kiyilarinda arastirilacaktir. Bu c¢alismanin bir diger amaci,
Akdeniz’deki iklim degisikligi baglaminda, yabanci tiirlerin yerlesimi gibi bu habitatta
meydana gelebilecek degisimlerin etkilerinin boyutlarini daha iyi anlamaya katki sunmaktir.
Korallijen habitatlarin yapisi, insan kaynakli faktorler ve iklim degisikliklerine bagl olarak
degiskenlik gosterir. Bu habitatlardaki topluluk ve islevsel yapidaki degisimlerin yan sira, bazi
kilit tilirlerin nekroz oranlart ya da kitlesel oliimleri, iklim degisikliginin etkilerini
degerlendirmede onemli gostergeler arasinda yer alir. Farkli eko-bolgelerde bulunan korallijen
topluluklarindan elde edilecek veriler, cesitli istatistiksel teknikler kullanilarak analiz edilecek
ve lokalitelerin ekolojik kalite durumlar1 bu habitat icin 6zel olarak gelistirilmis indeksler
yardimiyla degerlendirilecektir. Ayrica, Tiirkiye ve Italya kiyilarindaki korallijen habitatlarinda
yaygin dagilim gosteren bazi tiirlerin genetik ¢esitliligi ve filogenetik iligkileri de
incelenecekti. RECOMED projesi, Korallijen Habitatlariin Durumu ve Tehditleri (IP1),
Korallijen Biyogesitliligi (IP2), Korallijen Tiir Popiilasyonlarmin Genetik Baglantisalligi (IP3)
ve Bilginin Yayilimi1 (IP4) olmak iizere 4 Is Paketi (IP)’nden olusmaktadir. Bu ortak proje,
iklim degisikligi ve diger insan kaynakli baskilara karsi Akdeniz genelinde koruma tedbirleri
konusunda karar alicilara son derece degerli 6neriler saglayacaktir.

Anahtar Kelimeler: Korallijen, Tiir topluluklari, Biyogesitlilik, Genetik baglantisallik,
Indeksler, Tiirkiye, italya.
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RECOMED-The Vulnerability and REsilience of COralligenous
Assemblages in Changing MEDiterranean Ecosystems
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'Ege University, Faculty of Fisheries, Bornova, Izmir,
2Catania University, Department of Biological, Geological and Environmental Sciences, Catania
3Celal Bayar University, Engineering and Natural Science Faculty, Manisa
4Istanbul University, Faculty of Aquatic Sciences, Istanbul
SAMBRD Laboratory, Hanimefendi Sokak, Sisli, Istanbul
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The RECOMED project, a joint initiative between Tiirkiye and Italy supported by
TUBITAK (Project No: 224N471) and MAECI (Project No: TR26GR05), aims to investigate
and characterise the structure of the coralligenous habitats—one of the Mediterranean’s key
hard-substrate biogenic habitats—at selected stations in both countries. The findings from this
project will play a critical role in developing strategies for the management, conservation and
restoration of this specific habitat in the face of climate change, which is expected to have more
severe impacts on the Mediterranean than on other oceans. Within the scope of the current
project, the biodiversity and structural variations of the coralligenous habitats will be
investigated along different eco-regions and temperature gradients (north-south axis), from the
north-western Mediterranean (coast of the Tyrrhenian Sea) to the eastern Mediterranean
(Turkish coast). Another aim of this study is to contribute to a better understanding of the scale
of impacts that changes the structures of the habitats—such as the arrival and establishment of
alien species—may have in the context of climate change in the Mediterranean. The structure
of coralligenous habitats varies depending on human-induced factors and climate change. In
addition to changes in the community composition and functional structure of these habitats,
necrosis rates and mass mortality events in certain key species serve as important indicators for
assessing the impacts of climate change. Data from coralligenous communities located in
different eco-regions will be analysed using various statistical techniques, and the ecological
quality status of these sites will be assessed using indices specifically developed for this habitat.
Furthermore, the genetic diversity and phylogenetic relationships of certain species with a
widespread distribution in coralligenous habitats along the coasts of Tiirkiye and Italy will also
be investigated. The RECOMED project consists of four Work Packages (WP): Status and
Threats to Coralligenous Habitats (WP1), Coralligenous Biodiversity (WP2), Genetic
Connectivity of Coralligenous Species Populations (WP3) and Dissemination of Knowledge
(WP4). This collaborative project will provide decision-makers with highly valuable
recommendations regarding conservation measures across the Mediterranean in response to
climate change and other human-induced pressures.

Keywords: Coralligenous, Species assemblages, Biodiversity, Genetic connectivity, Indices,
Tiirkiye, Italy.
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Fouling organizmalari, denizel ortamlarda sert substratlar iizerine yerleserek hem dogal
hem de yapay yiizeylerde kompleks bentik topluluklar olusturmaktadir. Liman ekosistemleri,
hidrodinamik kosullarin sinirli olmast ve yapay substratlarin yogunlugu nedeniyle bu
organizmalar i¢in uygun kolonizasyon alanlar1 saglamakta ve ayni zamanda istilaci tiirlerin
tasinmast ve yerlesmesi agisindan kritik odak noktalar1 olarak degerlendirilmektedir. Bu
caligmada, Antalya Balik¢1 Barinagi’nda bentik fouling topluluklarinin substrata bagli dagilimi
ile mevsimsel degisimi arastirilmistir. Orneklemeler yaz (Agustos 2024) ve kis (Subat 2025)
donemlerinde; tekne govdeleri, halatlar ve iskele duvarlari tizerinden gerceklestirilmistir. Saha
caligmalari sirasinda su sicakligi, tuzluluk, ¢oziinmiis oksijen, pH ve elektriksel iletkenlik gibi
fizikokimyasal parametreler in situ olarak Olgiilmiistiir. Toplanan Ornekler laboratuvar
ortaminda stereomikroskop altinda incelenmis ve ilgili taksonomik literatiir kullanilarak tiir
diizeyinde tanimlanmistir. Calisma kapsaminda toplam 20 takson belirlenmistir. En yiiksek
bolluga sahip tiirler Hydroides elegans, Brachidontes pharaonis, Pennaria disticha ve
Amphibalanus amphitrite olup, bu tiirlerin 6zellikle yapay substratlar {izerinde yogunlastigi
saptanmistir. Tir kompozisyonu ve bolluk degerlerinde belirgin mevsimsel farkliliklar
gdzlenmistir. Ornegin, Hydroides elegans kis déneminde daha yiiksek bolluk gdsterirken,
Ascidia mentula yaz doneminde daha yiiksek frekans degerlerine ulagsmistir. Fizikokimyasal
parametreler genel olarak Akdeniz’e 6zgii araliklarda bulunmus, ancak 6zellikle sicaklik ve
¢Oziinmiis oksijen degerlerinde mevsimsel degisimlerin belirgin oldugu tespit edilmistir. Sonug
olarak, yapay substratlarin fouling topluluklarinin yapisimi ve tir kompozisyonunu
sekillendirmede 6nemli bir rol oynadig1 ve 6zellikle istilact tiirler i¢in uygun kolonizasyon
alanlar1 sagladig1 belirlenmistir. Ayrica, substrat tipleri arasinda tiir kompozisyonu ve bolluk
acisindan belirgin farkliliklar gézlenmis olup, yapay substratlarin dogal substratlara kiyasla
daha yiiksek c¢esitlilik ve bollugu destekledigi tespit edilmistir. Bu bulgular, liman
ekosistemlerinde bentik biyogesitliligin izlenmesi ve istilaci tlirlerin yonetimine yonelik
caligmalar i¢in temel olusturabilir.

Anahtar Kelimeler: Liman ekolojisi, Fouling organizmalar, Biyogesitlilik, Istilac1 tiirler,
Akdeniz.
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Corresponding e-mail: serakabadayi@isparta.edu.tr

Fouling organisms settle on hard substrates in marine environments, forming complex
benthic communities on both natural and artificial surfaces. Harbor ecosystems provide suitable
colonization areas for these organisms due to limited hydrodynamic conditions and the high
abundance of artificial substrates, and they are also considered critical hotspots for the transport
and establishment of invasive species. In this study, the substrate-dependent distribution and
seasonal variation of benthic fouling communities in Antalya Fishing Harbor were investigated.
Sampling was conducted in summer (August 2024) and winter (February 2025) from boat hulls,
ropes and pier walls. During field studies, physicochemical parameters including water
temperature, salinity, dissolved oxygen, pH, and electrical conductivity were measured in situ.
Collected samples were examined under a stereomicroscope in the laboratory and identified to
species level using relevant taxonomic literature. A total of 20 taxa were identified in the study.
The most abundant species were Hydroides elegans, Brachidontes pharaonis, Pennaria
disticha, and Amphibalanus amphitrite, and these species were found to be particularly
concentrated on artificial substrates. Significant seasonal differences were observed in species
composition and abundance values. For example, Hydroides elegans exhibited higher
abundance in winter, whereas Ascidia mentula reached higher frequency values in summer.
Physicochemical parameters were generally within the characteristic ranges of the
Mediterranean; however, seasonal variations were particularly evident in temperature and
dissolved oxygen values. As a result, it was determined that artificial substrates play an
important role in shaping the structure and species composition of fouling communities and
provide suitable colonization areas, particularly for invasive species. In addition, distinct
differences in species composition and abundance were observed among substrate types, with
artificial substrates supporting higher diversity and abundance compared to natural substrates.
These findings can serve as a basis for studies aimed at monitoring benthic biodiversity and
managing invasive species in harbor ecosystems.

Keywords: Harbor ecology, Fouling organisms, Biodiversity, Invasive species, Mediterranean.
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Balik¢ilik yonetiminde kisa dmiirlii ve ytiksek tireme potansiyeline sahip kiiciik pelajik
balik stoklarinin durumunu degerlendirmek genellikle zordur. Uzun 6miirlii tiirlerin aksine, bu
tirlerde stoka katilim basarist cogu zaman ebeveyn stok biiyiikliiglinden ziyade c¢evresel
kosullara baghdir. Ozellikle iklim degiskenligi ve ekosistem dinamiklerindeki degisimler bu
iligkiyi daha da karmasik hale getirmektedir. Karadeniz’de hamsiden sonra en yiiksek av
miktarma sahip tlir olan caca balig1t (Sprattus sprattus) bu durumun tipik bir 6rnegini
olusturmaktadir. Son yillarda stok degerlendirme sonuglari, balik¢ilik baskisinin goreceli
olarak smirli oldugu dénemlerde bile stok iiretkenliginde onemli dalgalanmalar oldugunu
gostermektedir. Bu durum cevresel siireclerin stok dinamikleri iizerindeki roliiniin daha
ayrintili olarak incelenmesini gerektirmektedir. Bu calismada Karadeniz’de caca stokunun
stoka katilim dinamikleri iizerinde iklimin olasi etkileri arastirilmaktadir. Bu amagla 6ncelikle
iklim degiskenliginin Karadeniz hidrografisi iizerindeki etkileri incelenmis, ozellikle kis
sogumasi ve buna bagl olarak olusan Soguk Ara Tabaka (CIL) siireclerindeki degisimler
degerlendirilmistir. Daha sonra bu hidrografik degisimlerin ¢aca baligini etkileyebilecek olasi
ekolojik mekanizmalar ile iliskisi ortaya konulmaya c¢alisilmistir. Elde edilen bulgular 1s181nda,
stok degerlendirme calismalarinda temel bir bilesen olan stok—stoka katilim iligkisi, ¢cevresel
degiskenleri de icerecek sekilde yeniden ele alinmaktadir. Bu yaklagimin, Karadeniz’de kiigiik
pelajik balik stoklarmin iiretkenligini belirleyen cevresel siireclerin daha iyi anlagilmasina ve
iklim degiskenligini dikkate alan stok degerlendirme yaklagimlarinin gelistirilmesine katki
saglamasi beklenmektedir.

Anahtar Kelimeler: Karadeniz, Caca, Stok—stoka katilim iliskisi, iklim degiskenligi, Soguk
ara tabaka.
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Climate-Driven Habitat Compression and Recruitment Dynamics of
Black Sea Sprat

Ali Cemal GUCU!, Gizem AKKUS LOK!, Merve KURT!
! Middle East Technical University, Institute of Marine Sciences, Mersin
Corresponding author e-mail: cemal@metu.edu.tr

Assessing the status of small pelagic fish stocks is often challenging because recruitment
variability is largely driven by environmental processes rather than spawning stock biomass
alone. This is particularly true for short-lived and highly fecund species, where climate
variability can strongly influence early life-stage survival. In the Black Sea, sprat (Sprattus
sprattus) represents one of the most heavily exploited pelagic species after anchovy. Recent
stock assessment results suggest that recruitment fluctuations cannot be fully explained by
fishing pressure alone, highlighting the need to better understand the environmental
mechanisms influencing stock productivity. This study explores the potential role of climate
variability in shaping recruitment dynamics of Black Sea sprat. Particular attention is given to
winter cooling processes and the formation of the Cold Intermediate Layer (CIL), a key
hydrographic feature controlling ventilation of intermediate waters in the Black Sea. Changes
in the intensity of winter cooling may influence hydrographic conditions and, consequently, the
ecological environment experienced by early life stages of sprat. Based on this ecological
framework, the traditional stock—recruitment relationship (SRR) is re-evaluated by
incorporating environmental variability. The proposed approach aims to improve our
understanding of climate-driven recruitment dynamics and to support the development of
climate-informed stock assessment frameworks for small pelagic fish in the Black Sea.

Keywords: Black Sea, Sprat, Stock-recruitment relationship, Climate variability, Cold
intermediate layer.
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Kuzeydogu Akdeniz’de Derinsu Kirmiz1 Karidesinin
(Aristaecomorpha foliacea) Biiyiime ve Ureme Ozellikleri

Savas KILIC!, Siileyman OZTURK!, Siileyman SARIGOZ!, Serkan ERKAN!,
Sinan MAVRUK?, E. Miimtaz TIRASIN?

! Akdeniz Su Uriinleri Arastirma Uretme ve Egitim Enstitiisii Miidiirliigii, Antalya
2Su Uriinleri Fakiiltesi, Cukurova Universitesi, Adana
3Deniz Bilimleri ve Teknolojisi Enstitiisii, Dokuz Eyliil Universitesi, Izmir
Sorumlu yazar: kilicsavas@tarimorman.gov.tr

Derinsu kirmizi karidesi, Aristacomorpha foliacea, Tiirkiye’nin Akdeniz kiyilarinda
genellikle 500-650 m derinlikler arasinda dip trolii ile avlanan ticari degeri yiiksek demersal
bir tiirdiir. Bu c¢alisma ile Akdeniz Genel Balik¢ilik Komisyonu (GFCM) tarafindan GSA 24
olarak tanimlanan Kuzeydogu Akdeniz’de, Tirkiye’nin Akdeniz kiyilar1 boyunca dagilim
gosteren derinsu kirmiz1 karides stoklarinin boy-agirlik iligkisi, bliylime parametreleri, cinsiyet
oranlari, ilk eseysel olgunluk boyu ve lireme donemi belirlenmistir. Bireysel boy, agirlik,
cinsiyet ve cinsel olgunluk verileri, 2018-2025 yillar1 arasinda, ticari avcilifin yogun olarak
yapildig1 Antalya, Mersin ve Iskenderun Korfezlerindeki karaya cikis noktalarindan aylik
orneklemeler yoluyla elde edilmistir. Orneklenen toplam 23469 bireyin karapaks boyu (CL)
11,0-68,4 mm arasinda degismis olup ortalama CL 36,4 + 6,9 mm (£SS) olarak hesaplanmustir.
Disiler (11,0-68,4 mm CL; ortalama: 37,7 + 8,0 mm, n = 8385), erkeklere gore (18,3—44,2 mm
CL; ortalama: 32,8 &+ 3,3 mm, n = 6942) daha genis bir boy dagilimi ve daha biiyiik ortalama
boya sahiptir. Boy-agirlik iligkisi analizleri (erkeklerde: b = 2,5877; disilerde: b = 2,6592 ve
tim bireylerde: b = 2,5750) negatif allometrik biiylimeye isaret etmistir. von Bertalanffy
biiylime parametreleri, boy-frekans verilerine dayali olarak TropFishR paketindeki ELEFAN
optimizasyon yontemi kullanilarak tahmin edilmis, disilerin erkeklere kiyasla daha yiiksek
asimptotik boya ulastig1 belirlenmistir (disilerde: CL», = 61,0 mm; erkeklerde: CL, =41,7 mm).
Biitiin bireyler i¢in CL+, degeri 63,6 mm olarak bulunmustur. Biiyiime katsayis1 (K), erkeklerde
0,48 yi1l™', disilerde 0,35 yil™' ve cinsiyet ayrimi yapilmadiginda 0,42 yil™' olarak tahmin
edilmistir. Bulgular, popiilasyonda belirgin bir eseysel dimorfizm oldugunu ortaya
koymaktadir. Tiim y1llara ait bireyler birlikte degerlendirildiginde disi:erkek orani 1:0,83 olarak
hesaplanmistir. Ilk iireme boyu (CLso) disiler igin 33,8 mm, erkekler i¢in 30,5 mm ve tiim
bireyler i¢in 31,3 mm CL olarak belirlenmistir. Ureme déneminin haziran—eyliil aylar1 arasinda
gerceklestigi tespit edilmistir. Elde edilen bu bulgular, Kuzeydogu Akdeniz’deki (GSA 24) A.
foliacea stoklarinin degerlendirilmesine ve siirdiiriilebilir yonetimine yonelik temel biyolojik
veri saglanmasina katki sunacaktir.

Anahtar Kelimeler: Boy-agirlik iliskisi, Bilyiime parametreleri, ilk eseysel olgunluk boyu,
Ureme donemi, GSA 24.
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Growth and Reproduction of the Deep-Water Red Shrimp
(Aristaeomorpha foliacea) in the Northeastern Mediterranean Sea

Savas KILIC!, Siileyman OZTURK!, Siileyman SARIGOZ!, Serkan ERKAN!,
Sinan MAVRUK?, E. Miimtaz TIRASIN?

"Mediterranean Fisheries Research Production & Training Institute, Antalya
“Fisheries Faculty, Cukurova University, Adana
3Institute of Marine Sciences and Technology, Dokuz Eyliil University, izmir
Corresponding author: kilicsavas@tarimorman.gov.tr

The deep-water red shrimp, Aristaeomorpha foliacea, is a commercially valuable
demersal species that has been exploited by bottom trawl fisheries along the Turkish
Mediterranean typically at depths of 500650 m. This study investigates key biological
parameters of A. foliacea populations in the northeastern Mediterranean (GSA 24, as defined
by the General Fisheries Commission for the Mediterranean, GFCM), including the length—
weight relationship, growth, sex ratio, length at first maturity, and reproductive season. Data on
carapace length (CL), weight, sex, and maturity were obtained through monthly sampling of
commercial landings from Antalya, Mersin, and Iskenderun Bays, areas of intensive fishing
activity, between 2018 and 2025. A total of 23469 specimens were examined, with CL ranging
between 11.0 and 68.4 mm and a mean of 36.4 + 6.9 mm (£ SD). Females (11.0-68.4 mm;
mean: 37.7 £ 8.0 mm, n = 8385) exhibited a broader size distribution and larger mean size than
males (18.3—44.2 mm; mean: 32.8 £ 3.3 mm, n = 6942). Length—weight relationship analyses
indicated negative allometric growth for males (b = 2.5877), females (b = 2.6592), and the
combined population (b= 2.5750). The von Bertalanffy growth parameters were estimated from
length-frequency data using the ELEFAN optimization routine implemented in the TropFishR
package, and females were found to reach a larger asymptotic size (CL» = 61.0 mm) than males
(CL» = 41.7 mm). The estimated CL» for the combined sample was 63.6 mm. The growth
(curvature) coefficient (K) was estimated at 0.48 year! for males, 0.35 year for females, and
0.42 year for the total population, indicating pronounced sexual dimorphism. The overall
female-to-male ratio was 1:0.83. The length at first maturity (CLso) was estimated at 33.8 mm
for females, 30.5 mm for males, and 31.3 mm for the combined population. The reproductive
season was identified as occurring between June and September. These findings provide
essential biological information to support stock assessment and sustainable management of A4.
foliacea in the northeastern Mediterranean (GSA 24).

Keywords: Length—weight relationship, Growth parameters, Length at first maturity,
Spawning season, GSA 24.
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Stiveys Kanali’nin agilmasi, Hint-Pasifik kokenli tiirlerin Akdeniz’e go¢iinii
kolaylastirmis ve bu siire¢ Lessepsiyen go¢ olarak adlandirilmistir. Lessepsiyen tiirlerin Dogu
Akdeniz’de hizl bir sekilde yayilmasi, ekosistem iizerinde 6nemli ekolojik ve sosyoekonomik
etkiler yaratmistir. Bu gd¢men tiirler arasinda bazi balik tiirleri zehirli 6zelliklere sahiptir ve bu
durum yalnizca av—avci iligkilerini degil, ayn1 zamanda besin aginin yapisini ve enerji akisini
da etkileyebilmektedir. Zehirli Lessepsiyen balik tiirlerinin sayis1 giderek artmasina ragmen, bu
tiirlerin ekosistem diizeyindeki trofik etkileri hakkinda halen sinirlt bilgi bulunmaktadir. Bu
calisma, Kuzeydogu Levant Denizi’'nde zehirli Lessepsiyen balik tiirlerinin trofik etkilerini
degerlendirmeyi amaglamakta olup oOzellikle Mersin Korfezi ve Adana kiyilarina
odaklanmaktadir. Bu kapsamda, 2023-2024 yillarinda gergeklestirilen trol arastirmalarindan
elde edilen ampirik veriler ve literatiirden elde edilen parametreler kullanilarak kiitle dengeli
bir Ecopath with Ecosim (EwE) besin ag1 modeli olusturulmustur. Model, yerli ve Lessepsiyen
tirler arasindaki trofik etkilesimleri degerlendirmek ve bu tiirlerin ekosistem icerisindeki
ekolojik rollerini ortaya koymak amaciyla kullanilmistir. Calismanin sonuglari, sistemin
yliksek tiretkenlige sahip oldugunu ancak i¢ enerji geri doniisiimiiniin gorece diisiik oldugunu
gostermektedir. Kilit tiir analizine gore Ozellikle Lagocephalus sceleratus (Benekli balon
balig1), Lagocephalus guentheri (Elmas sirth balon balig1) ve Pterois miles (Aslan baligi) gibi
zehirli istilact tiirler, diisiik biyokiitlelerine ragmen ekosistem {iizerinde orantisiz derecede
yliksek trofik etkilere sahiptir. Ayrica Mixed Trophic Impact (MTTI) analizi, bu tiirlerin Citharus
linguatula (Benekli dil balig1), Dicentrarchus labrax (Levrek) ve barbunya tiirleri gibi
ekonomik acgidan 6nemli yerli baliklar lizerinde avlanma ve ortak besin kaynaklari i¢in rekabet
yoluyla olumsuz etkiler olusturdugunu gostermistir. Bunun yani sira, bulgular yerli tiirler
iizerindeki balik¢ilik baskisinin bazi Lessepsiyen tiirlerin dolayli olarak artis gostermesine
katkida bulunabilecegini ortaya koymaktadir. Bu durum, biyolojik istilalar ile balik¢ilik
dinamikleri arasindaki iligkilerin anlagilmasinin 6nemini vurgulamaktadir. Sonug olarak, elde
edilen bulgular zehirli Lessepsiyen balik tiirlerinin ekolojik 6nemini ortaya koymakta ve bu
ekosistem tlizerinde giiglii etkilere sahip istilact tiirlerin Levant Denizi’nde uygulanacak
ekosistem temelli balik¢ilik yonetimi ve biyolojik c¢esitlilik koruma stratejelerine dahil
edilmesinin gerekliligini gostermektedir.

Anahtar Kelimeler: Levant Denizi, Lessepsiyen goc, Istilaci baliklar, Trofik etkilesimler,
Ecopath with Ecosim.
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The opening of the Suez Canal has accelerated the migration of Indo-Pacific species
into the Mediterranean Sea, a process known as Lessepsian migration. The rapid expansion of
Lessepsian species in the Eastern Mediterranean has had a significant ecological and
socioeconomic impact on marine ecosystem. Among these migrants, several fish species
possess poisonous and venomous characteristics, which, in addition to affecting predator-prey
relationships, also influence the structure of the food web and energy flow. Poisonous
Lessepsian fish species are becoming increasingly abundant, yet little is known about their
trophic impacts at the ecosystem level. This study evaluates the trophic impacts of poisonous
Lessepsian fish species in the Northeastern Levantine Sea, focusing on the Mersin Bay and
Adana coast. A mass-balanced Ecopath with Ecosim (EwE) food-web model was developed
using empirical data from trawl surveys conducted between 2023 and 2024, together with
parameters derived from published literature. The model was used to quantify trophic
interactions among native and poisonous Lessepsian species and to evaluate their ecological
roles within the ecosystem. The study revealed that the system is highly productive with
relatively low internal recycling. Keystoneness analysis demonstrated that poisonous invaders,
especially Lagocephalus sceleratus (Silver-cheeked toadfish), Lagocephalus guentheri
(Diamondback puffer), and Pterois miles (Lionfish), had disproportionately high trophic
impacts on the ecosystem relative to their low biomass. In addition, Mixed Trophic Impact
(MTTI) analysis showed that these species had a negative impact on economically important
native fishes such as Citharus linguatula (Spotted flounder), Dicentrarchus labrax (European
seabass), and red mullets, resulting from predation and competition for shared prey resources.
Furthermore, the findings indicate that fishing pressure on native species may indirectly benefit
some Lessepsian species. This result underlines the importance of understanding the
relationships between biological invasions and fisheries dynamics. Overall, the findings point
out the ecological significance of poisonous Lessepsian fish species, highlighting the critical
need of including these high-impact invaders into ecosystem-based fisheries management and
biodiversity conservation efforts in the Levantine Sea.

Keywords: Levantine Sea, Lessepsian migration, Invasive fish, Trophic interactions, Ecopath
with Ecosim.
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Journal of the Black Sea / Mediterranean Environment: 1995°ten
2026’ya Bilimsel Bir Yolculuk

Bayram OZTURK'2, Ayaka AMAHA OZTURK'?, Arda M. TONAY'2, Zeynep GULENC?,
Alper EVCEN?3

! {stanbul Universitesi, Su Bilimleri Fakiiltesi, Istanbul
2 Tiirk Deniz Arastirmalar1 Vakfi, Istanbul
3TUBITAK Marmara Arastirma Merkezi, Deniz Arastirmalar1 ve Teknolojileri Grubu, Kocaeli
Sorumlu yazar e-posta: ozturkb@istanbul.edu.tr

Journal of the Black Sea / Mediterranean Environment, Tiirkiye’de deniz bilimleri
alaninda 6nemli bir hakemli, siireli bilimsel yayin platformu olarak 1995 yilinda yayimlanmaya
baslamistir. Dergi, Tiirk eczacilik tarihinin 6nde gelen isimlerinden biri olan ve deniz kirliligi
tizerine ¢aligmalar yiiriitmiis Prof. Dr. Kasim Cemal Giiven (1931-2007) tarafindan kurulmus
olup, 1995-2004 yillan1 arasinda Turkish Journal of Marine Sciences adiyla yayimlanmistir.
Giiven, derginin siirdiiriilebilirligini saglamak amaciyla yayin haklarmi 2008 yilinda Tiirk
Deniz Arastirmalar1 Vakfi'na (TUDAV) devretmis ve dergi bu tarihten itibaren TUDAV
bilinyesinde yayimlanmaya devam etmistir. Boylece dergi, Tiirkiye’de sivil toplum temelli
deniz bilimleri yayinciliginin 6nemli ve uzun siireli 6rneklerinden biri haline gelmistir. Dergi;
deniz biyolojisi, osinografi, deniz kirliligi, biyolojik ¢esitlilik, balik¢ilik, deniz jeolojisi, kiy1
alan1 yonetimi ve deniz koruma gibi genis bir konu yelpazesinde 6zgilin arastirma makaleleri,
kisa bildiriler ve derleme caligmalar yayimlamaktadir. Yayin hayati boyunca deniz bilimlerinin
farkli alanlarinda 6nde gelen bir¢ok arastirmacinin ¢aligmalarina ev sahipligi yapmistir. Agik
erisimli yapis1 sayesinde uluslararasi arastirmacilar tarafindan erisilebilen dergi, Chemical
Abstracts, ASFA (Aquatic Sciences and Fisheries Abstracts), BIOSIS, Zoological Record,
CAB Abstracts ve EBSCO gibi veri tabanlarinda indekslenmektedir. Yaklasik otuz yili agan
yayin hayat1 boyunca Journal of the Black Sea / Mediterranean Environment, Karadeniz ve
Akdeniz havzasimna iliskin bilimsel ¢aligmalarin yayimlandigi onemli bir referans kaynagi
haline gelmis ve bdlgedeki arastirmalarin uluslararasi goriiniirliigline katki saglamistir.
Tiirkiye’de sivil toplum temelli deniz bilimleri yayinciliginin en 6nemli ve uzun siireli
orneklerinden biri olarak bolgesel deniz bilimlerinin gelisimine katki sunmay1 stirdiirmektedir.
Bu calismada ayrica derginin yaklasik 30 yillik yayin gegmisini 6zetleyen bir zaman ¢izelgesi
(timeline) de sunulmaktadir.

Anahtar kelimeler: Deniz bilimleri, Bilimsel dergiler, Akademik yaymncilik, TUDAYV,
Karadeniz, Akdeniz.
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Bayram OZTURK'2, Ayaka AMAHA OZTURK'?, Arda M. TONAY'2, Zeynep GULENC?,
Alper EVCEN?3

! Istanbul University, Faculty of Aquatic Sciences, Istanbul
2 Turkish Marine Research Foundation, Istanbul
2TUBITAK Marmara Research Center, Marine Research and Technologies Group, Kocaeli
Corresponding author e-mail: ozturkb@istanbul.edu.tr

Journal of the Black Sea / Mediterranean Environment began publication in 1995 as an
important peer-reviewed scientific journal in the field of marine sciences in Tiirkiye. The
journal was founded by Prof. Dr. Kasim Cemal Giiven (1931-2007), one of the leading figures
in the history of Turkish pharmacy who also conducted studies on marine pollution, and it was
published under the title Turkish Journal of Marine Sciences between 1995 and 2004. In order
to ensure the sustainability of the journal, Giiven transferred the publishing rights to the Turkish
Marine Research Foundation (TUDAYV) in 2008, after which the journal has continued to be
published under the auspices of TUDAYV. Thus, the journal has become one of the significant
and long-standing examples of civil-society-based marine science publishing in Tiirkiye. The
journal publishes original research articles, short communications, and review papers covering
a wide range of topics including marine biology, oceanography, marine pollution, biodiversity,
fisheries, marine geology, coastal zone management, and marine conservation. Throughout its
publication history, the journal has hosted contributions from many leading researchers in
various fields of marine sciences. With its open-access policy, the journal is accessible to the
international scientific community and is indexed in several databases, including Chemical
Abstracts, ASFA (Aquatic Sciences and Fisheries Abstracts), BIOSIS, Zoological Record,
CAB Abstracts, and EBSCO. Over more than three decades of continuous publication, Journal
of the Black Sea / Mediterranean Environment has become an important reference source for
scientific studies related to the Black Sea and Mediterranean regions, contributing to the
international visibility of research conducted in these basins. As one of the most important and
long-standing examples of civil society—based marine science publishing in Tiirkiye, the journal
continues to contribute to the development of regional marine sciences. This study also presents
a timeline summarizing the approximately 30-year publication history of the journal.

Keywords: Marine sciences, Scientific journals, Academic publishing, TUDAYV, the Black
Sea, the Mediterranean.
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ge Denizi Uluslararas: Sularda Balik¢ihk Uzerine Degerlendirmeler

Onur GONULAL'?, Bayram OZTURK !
'Istanbul Universitesi, Su Bilimleri Fakiiltesi, Deniz Biyolojisi Boliimii, Istanbul
2TUDAV (Tiirk Deniz Arastirmalar1 Vakf1), Istanbul
Sorumlu yazar e-posta: onurgonulal@gmail.com

Okyanus ve denizlere ait kaynaklarin 6nemi giderek artmakla beraber bu kaynaklarin
kullanilmas1 ve dolayisiyla da deniz alanlarinin kime ait olacagi tespiti sorular1 yillardir
uluslararasi1 anlagmazliklara konu olmustur. Balike¢ilik sektorii, Avrupa Birligi ile Tiirkiye
arasinda uyum siirecinde ele alinan en 6nemli konulardan birisidir. Stirdiiriilebilir balik¢ilik i¢in
denizlerin korunmasi ¢aligmalar1 devam etmekle beraber ayn1 zamanda daha fazla kaynaktan
yararlanma maksadiyla deniz yetki alanlarinin genisletilmesi ¢alismalar1 da yapilmaktadir. Bu
calismada agik deniz balik¢iliginin durumu ve iilkemizde yapilmasi gerekenler irdelenerek, Ege
Denizi’'nde Tiirk ve Yunan balik¢iliginin genel bir degerlendirilmesi yapilarak baliket
teknelerinin av alanlar1, Ege a¢ik sularinda avlanan ticari tiirler, karasularinin 12 deniz miline
kadar genisletilmesinin balik¢ilik agisindan sonuglari, balik¢ilik yonetimi ve meveut koruma
alanlarmin incelenmesi yaninda, iki iilkenin siirdiiriilebilir balik¢ilik icin is birligi yapmasi gibi
konular ele alinmistir. Canli kaynaklarin korunmasi yaninda, balik¢ilik yonetimine iliskin
tavsiyelerde bulunarak koruma alanlarinin arttirilmasi da dnerilmektedir.

Anahtar Kelimeler: Agik denizler, Ege Denizi, Balik¢ilik.
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ssessments on Fishing in the International Waters of the Aegean Sea

Onur GONULAL'?, Bayram OZTURK !
! Istanbul University, Faculty of Aquatic Sciences, Marine Biology Department, Istanbul
2TUDAYV (Turkish Marine Research Foundation, Istanbul
Corresponding author e-mail: onurgonulal@gmail.com

The importance of ocean and sea resources is steadily increasing, and the question of
how these resources will be used, and consequently the question of who owns these maritime
areas, has been the subject of international disputes for years. The fisheries sector is one of the
most important issues addressed in the harmonization process between the European Union and
Turkey. While efforts to protect the seas for sustainable fisheries continue, work is also
underway to expand maritime jurisdiction areas in order to utilize more resources. This study
examines the state of offshore fishing and the necessary actions in our country. It provides a
general assessment of Turkish and Greek fisheries in the Aegean Sea, including fishing areas,
commercially caught species in the Aegean open sea, the consequences of extending territorial
waters to 12 nautical miles for fisheries, fisheries management, and the examination of existing
protected areas. It also addresses issues such as cooperation between the two countries for
sustainable fisheries. In addition to the protection of living resources, recommendations are
made regarding fisheries management, and the expansion of protected areas is also suggested.

Keywords: Open sea, Aegean Sea, Fisheries.
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izmit Korfezi’ne Giris Yapan Apostichopus japonicus Tiiriiniin Mevcut
Durumu ve Yapay Resif Uygulamalarinin Tiir Uzerindeki Etkileri

Yaren Bersan GEZER!, Halim Aytekin ERGUL!, Serdar Aksan,
Baris KARAKAS!

Kocaeli Universitesi, Fen Bilimleri Enstitiisii, Biyoloji Boliimii, Kocaeli
Sorumlu yazar e-posta: gezeryaren8@gmail.com

Diinya genelinde ekonomik degeri olduk¢a yiiksek bir deniz patlican1 (Holothuroidea)
tiirii olan Apostichopus japonicus, son yillarda Marmara Denizi ve 6zellikle Izmit Korfezi
ekosisteminde yayilis gostererek dikkatleri iizerine ¢ekmistir. IUCN Kirmizi Liste’de
"Endangered" (EN - Tehlike Altinda) kategorisinde yer alan bu tiiriin, izmit Korfezi’ndeki
yapay resif alanlarindaki popiilasyon dinamikleri ve mevsimsel yayilimi bu calisma
kapsaminda detayli olarak incelenmistir. Arastirma siiresince saha c¢alismalari, SCUBA dalis
yontemleri kullanilarak gerceklestirilmis, yapay resif bolgeleri ve belirlenen kontrol
istasyonlarinda diizenli 6rneklemeler yapilmistir. Calismada, iki farkli morfolojiye sahip beton
yapay resif blogu (kubbe tipi ve kiibik) lizerindeki yerlesim tercihleri karsilastirilmistir. Yapay
resif bloklarinin zemine yerlesme bigimlerinin etkisi de ayrica degerlendirilmistir. Elde edilen
ilk bulgular, A. japonicus populasyonlarinin kubbe seklindeki resif yapilarinda, kiibik forma
oranla daha yiiksek yogunlukta oldugunu gostermistir. Bu durum, tiirtin morfolojik yapisinin
dikey ve egimli ylizeylere tutunma kabiliyeti ile iliskilidir. Kubbe formunun sagladigi
hidrodinamik avantajlar tiiriin yerlesim basarisini artirmasina katki saglamistir. Saha gozlemleri
ve periyodik sayimlar, A. japonicus'un izmit Korfezi’nin degisken fizikokimyasal kosullarina
ve sediment ¢okelimine basarili bir sekilde uyum sagladigini gdstermistir. izmit Korfezi’nin
maruz kaldig1 kentsel desarjlardan kaynaklanan besleyici elementlerin A. japonicus
popiilasyonunun gelismesi i¢in uygun bir beslenme ortami da olusturdugu bu nedenle her iki
resif alaninda da popiilasyonlarinin artis egiliminde oldugu belirlenmistir. Sonug olarak, yapay
resiflerin bu tiir i¢in uygun bir beslenme, barinma ve {ireme alami olusturdugu. farklh
morfolojilerdeki beton yapay resif bloklarinin ve bu bloklarin zemine yerlesme bicimlerinin
tiirlerin yerlesme ve kolonizasyon basarisinda belirleyici rol oynadigini, izmit Kérfezi’ndeki
organik maddeler ve besleyici elementlerin goreceli bollugunun tiiriin popiilasyon biiyiikliiglinii
destekledigini gostermektedir. Caligma kapsaminda elde edilen bulgularin yabanci tiirlerin kiy1
ekosistemlerindeki yayilim stratejilerinin anlasilmasina katki saglayacagi, Izmit Kérfezi gibi
antropojenik etkilere agik ve hassas ekosistemlerde yiiriitiilecek ¢alismalart i¢in yol gosterici
olacag diisiiniilmektedir.

Anahtar Kelimeler: Apostichopus japonicus, Marmara Denizi, Mevsimsel yayilim, Izmit
Korfezi, Yapay Resifler.
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\%Current Status of Apostichopus japonicus Entering the Gulf of Izmit
and the Effects of Artificial Reef Applications on the Species

Yaren Bersan GEZER!, Halim Aytekin ERGUL!, Serdar Aksan,
Baris KARAKAS!

Kocaeli Universitesi, Fen Bilimleri Enstitiisii, Biyoloji Boliimii, Kocaeli
Sorumlu yazar e-posta: gezeryaren8@gmail.com

Apostichopus japonicus, a sea cucumber (Holothuroidea) species with high economic
value worldwide, has recently attracted attention due to its distribution in the Sea of Marmara,
particularly in the Gulf of Izmit ecosystem. This species, classified as "Endangered" (EN) in
the IUCN Red List, has been examined in detail within the scope of this study regarding its
population dynamics and seasonal distribution in artificial reef areas of the Gulf of Izmit.
During the research, field studies were conducted using SCUBA diving methods, and regular
sampling was carried out in artificial reef areas and designated control stations. In the study,
settlement preferences on two different morphologies of concrete artificial reef blocks (dome-
type and cubic) were compared. The effects of how artificial reef blocks were placed on the
seabed were also evaluated. Initial findings indicated that A. japonicus populations were denser
on dome-shaped reef structures compared to cubic forms. This situation is related to the species'
morphological ability to attach to vertical and inclined surfaces. The hydrodynamic advantages
provided by the dome form contributed to increased settlement success for the species. Field
observations and periodic counts showed that 4. japonicus successfully adapts to the variable
physicochemical conditions and sediment deposition in the Gulf of izmit. It was also
determined that nutrients originating from urban discharges in the Gulf of Izmit create a suitable
feeding environment for the development of A. japonicus populations, and that populations
therefore tend to increase in both reef areas. In conclusion, artificial reefs provide suitable
habitat for feeding, shelter, and breeding for this Species. It has been demonstrated that concrete
artificial reef blocks of different morphologies, and their placement on the seabed, play a
determining role in the settlement and colonisation success of the species. Additionally, the
relative abundance of organic matter and nutrients in the Gulf of Izmit supports the species'
population size. The findings from this study are expected to contribute to understanding the
spread strategies of non-native species in coastal ecosystems and to guide future studies in
sensitive ecosystems exposed to anthropogenic impacts, such as the Gulf of Izmit.

Keywords: Apostichopus japonicus, Sea of Marmara, Seasonal distribution, Gulf of Izmit,
Artificial reefs.
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Marmara Denizi’ne Giren Gemilerin Balast Tanklarinda
Antibiyotiklere Direncli Bakteri Frekansinin Arastirilmasi

Fatih BORU!, Giilsen ALTUG?

11§tanbul Q_niversitesi, Fen Bilimleri Enstitiisii, Deniz Biyolojisi Anabilim Dah,.istanbul
2Istanbul Universitesi, Su Bilimleri Fakiiltesi, Deniz Biyolojisi Anabilim Dali, Istanbul
Sorumlu yazar e posta: fatih.boru@ogr.iu.edu.tr

Kiiresel deniz tasimaciliginin vazgegilmez bir unsuru olan balast sulari, cografi olarak
izole edilmis ekosistemler arasinda zararli organizmalarin yani sira antibiyotik direncli
bakterilerin (ARB) tasinmasinda kritik bir vektor gorevi gormektedir. Tirk Bogazlar
Sistemi’nin merkezinde yer alan Marmara Denizi, yogun gemi trafigi nedeniyle bu mikrobiyal
taginim riskine dogrudan agiktir. Bu calisma, Marmara Denizi’ne giris yapan uluslararasi
gemilerin balast tanklarindaki bakteri ¢esitliligini ve antibiyotik direnglilik profillerini
belirleyerek, ekosistem ve halk sagligi iizerindeki potansiyel riskleri ortaya koymay1
amaglamaktadir. Calisma kapsaminda, Marmara Denizi’'ne giren 20 geminin balast
tanklarindan aseptik sartlarda balast suyu 6rneklemesi yapilmistir. "Marine Agar" yayma plak
teknigi kullanilarak izole edilen 108 bakterinin VITEK 2 Compact 30 mikro identifikasyon
sistemi ile metabolik tanilart yapilmistir. 63 adet Gram negatif bakteri, 45 adet Bacilli
tanimlanmstir. Balast drneklerinde Bacillus cereus baskin tiir olarak kaydedilmistir. izolatlarda
disk difiizyon teknigi kullanilarak Ampicilin, Tetracycline, Rifampicin, Oxytetracycline,
Sulphonamide, Imipenem, Chlorampenicol, Stereptomycin, Amoxicillin, Ceftazidime
antibiyotik tiirevlerine karsi duyarlilik testleri yapilarak antibiyotik direnglilik frekansi
(%ARB) belirlenmistir. Coklu antibiyotik direnglilik (MAR) testi yapilarak MAR indeksi tespit
edilmistir. Elde edilen veriler 108 bakteri izolatindan 107 izolatin en az bir antibiyotige direngli
oldugu ve en yiiksek bakteriyel direngliligin Ampicilin antibiyotiine karst oldugunu
gostermistir. Coklu antibiyotik direnci verileri, Marmara Denizi’ ne gemi balast sular1 yoluyla
giren potansiyel bakteriyolojik riski desteklemektedir. Elde edilen veriler Liman kontrollerinde
balast suyu denetimlerinde olas1 eksiklikler ve gelistirilmesi gereken denetim yontemleri ve
Uluslararast Denizcilik  Orgiiti  (IMO)  standartlarinin ~ bakteriyolojik ~yaklagimi ile
iliskilendirilerek degerlendirilmistir. Bu ¢alisma ile gemi balast sular1 bakimindan Marmara
Denizi’ ne taginan bakteriyolojik risklerin antibiyotik direngliligi bakimindan giincel verileri
olusturulmustur. Bu ¢alisma Istanbul Universitesi BAP birimi tarafindan 41874 nolu proje ile
desteklenmistir.

Anahtar Kelimeler: Antibiyotik direngli bakteri, Gemi balast suyu, Marmara Denizi.
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" Investigating the Frequency of Antibiotic-Resistant Bacteria in the
Ballast Tanks of Ships Entering the Sea of Marmara

Fatih BORU!, Giilsen ALTUG?

Tstanbul University, Institute of Science, Marine Biology Department, 1stapbu1
Ystanbul University, Faculty of Water Sciences, Marine Biology Department, Istanbul
Corresponding author e-mail: fatih.boru@ogr.iu.edu.tr

Ballast water, an indispensable element of global maritime transport, serves as a critical
vector for the transboundary movement of harmful organisms as well as antibiotic-resistant
bacteria (ARB) between geographically isolated ecosystems. Located at the heart of the Turkish
Straits System, the Sea of Marmara is directly exposed to the risk of this microbial transport
due to intensive ship traffic. This study aims to determine the bacterial diversity and antibiotic
resistance profiles in the ballast tanks of international ships entering the Sea of Marmara,
thereby revealing the potential risks to the ecosystem and public health. In this study, ballast
water samples were collected under aseptic conditions from the ballast tanks of 20 ships
entering the Sea of Marmara. A total of 108 bacteria were isolated using the Marine Agar spread
plate technique, and their metabolic identifications were performed using the VITEK 2
Compact 30 micro-identification system. The identification resulted in 63 Gram-negative
bacteria and 45 Bacilli, with Bacillus cereus being recorded as the dominant species in the
ballast water samples. Susceptibility of the isolates was tested against a panel of antibiotics
(Ampicillin, Tetracycline, Rifampicin, Oxytetracycline, Sulphonamide, Imipenem,
Chloramphenicol, Streptomycin, Amoxicillin, and Ceftazidime) using the disk diffusion
method, resulting in an overall antibiotic resistance frequency (ARB%). Multiple antibiotic
resistance (MAR) testing were performed to calculate the MAR index. The data indicated that
107 out of 108 bacterial isolates were resistant to at least one antibiotic, with the highest level
of bacterial resistance observed against Ampicillin. The multiple antibiotic resistance (MAR)
data support the existence of a potential bacteriological risk introduced into the Sea of Marmara
via ships ballast water. The findings were evaluated by correlating them with potential
deficiencies in ballast water inspections during port controls, necessary improvements in
inspection methodologies, and the bacteriological approach of the International Maritime
Organization (IMO) standards. Through this study, current data regarding the bacteriological
risks transported to the Sea of Marmara in terms of antibiotic resistance have been established.
This study was supported by the Istanbul University BAP Unit under Project No. 41874.

Keyword: Antibiotic resistant bacteria, Ship ballast water, the Sea of Marmara.
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Degerlendirilmesi ve Istilac1 Yabanci Tiir (IAS) Dinamikleri

Fatma Telli KARAKOC!, Coskun ERUZ', Hacer SAGLAM!, Neira Purwanty ISMAIL', Ali
Muzaffer FEYZIOGLU!, Rafet Cagr1t OZTURK?, Ahmet SAHIN?, ilknur YILDIZ?,
Mehmet AYDIN*, Melike TUYSUZ!

Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,

Deniz Bilimleri ve Teknolojisi Mithendisligi B6liimii, Trabzon
2Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,

Balikeilik Teknolojisi Mithendisligi Boliimii, Trabzon
3Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
4Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Balik¢ilik Teknolojisi Mithendisligi Boliimii, Ordu
Sorumlu yazar e-posta: neira.ismail@gmail.com

Kiyr sulak alanlari, iklim degisikligi ve Sucul Istilact Yabanci Tiirlere (IAS) karsi
giderek daha savunmasiz hale gelmektedir. Uluslararas1 6éneme sahip bir Ramsar alani olan
Kizilirmak Deltasi, bu baskilarin anlasilmasinda kritik bir odak noktasi teskil etmektedir. AB
Interreg-NEXT Karadeniz Havzas1 Programi biinyesindeki IASON+ Projesi (BSB 00174)
cergevesinde yiiriitiillen bu calisma, istilact yabanci tiirlerin sucul habitatlardaki dagilimi
haritalanmas1 ve iklim degisikligine gore sucul habitatlardaki degisimin IAS’a etkisi
degerlendirilmektedir. Habitatlarin haritalanmasinda birincil mekénsal veri olarak CORINE
Arazi Ortiisii ve Kullanim1 (LULC) kullanilarak, delta igerisindeki gesitli ekosistem tipleri
haritalanmistir. Bu mekansal temel, biyolojik istilalarin arazi ortiisii degisimleri ile nasil
iliskilendigini belirlemek amaciyla sucul istilact tiirlerin mevsimsel izleme verileriyle entegre
edilmistir. On bulgular, istilaci tiirlerin yogunlastig1 habitatlarin yiiksek degerli tedarik servisler
arasinda 6onemli bir mekansal ortiigme oldugunu vurgulamaktadir. CORINE tabanli MAES
haritalama sonuglari; 6zellikle i¢ sularin ve batakliklarin, istilact tiirlerin yayilimi nedeniyle
islevsel degisimler gecirdigini ve bu siirecin degisken iklim faktorleri tarafindan daha da
kotiilestigini ortaya koymaktadir.

Anahtar Kelimeler: Istilaci yabanci tiitler (IAS), Kizilirmak Deltas;, MAES, Karadeniz,
IASON+.
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" Evaluation of Aquatic Ecosystem Habitats in the Kizihrmak Delta
According to MAES and Invasive Alien Species (IAS) Dynamics

Fatma Telli KARAKOC!, Coskun ERUZ', Hacer SAGLAM!, Neira Purwanty ISMAIL', Ali
Muzaffer FEYZIOGLU!, Rafet Cagr1 OZTURK?, Ahmet SAHIN?, ilknur YILDIZ?, Mehmet
AYDIN*, Melike TUYSUZ!

'Karadeniz Technical University, Marine Sciences Faculty,
Marine Sciences and Technology Engineering Department, Trabzon
ZKaradeniz Technical University, Marine Sciences Faculty,
Fisheries Technology Engineering Department, Trabzon
3Karadeniz Technical University, Marine Sciences and Technology Institute, Trabzon
4Ordu University, Fatsa Marine Sciences Faculty, Fisheries Technology Engineering Department, Ordu
Corresponding author e-mail: neira.ismail@gmail.com

Coastal wetlands are becoming increasingly vulnerable to climate change and Aquatic
Invasive Alien Species (IAS). As a Ramsar site of international importance, the Kizilirmak
Delta constitutes a critical focal point for understanding these pressures. Conducted within the
framework of the TASON+ Project (BSB 00174) under the EU Interreg-NEXT Black Sea Basin
Programme, this study aims to maps the distribution of invasive alien species in aquatic habitats
and evaluates the impact of climate change-driven habitat alterations on IAS dynamics.
CORINE Land Cover (LULC) was utilized as the primary spatial data source to map various
ecosystem types within the delta. This spatial foundation was integrated with seasonal
monitoring data of aquatic invasive species to determine how biological invasions correlate
with land cover changes. Preliminary findings highlight a significant spatial overlap between
habitats where invasive species are concentrated and high-value provisioning services.
CORINE-based MAES mapping results reveal that inland waters and marshes, in particular,
are undergoing functional shifts due to the spread of invasive species, a process further
exacerbated by fluctuating climatic factors.

Keywords: Invasive alien species, Kizilirmak Delta, MAES, Black Sea, IASON+.
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Farkli Mezoplastik Yiizeylerde Erken Evredeki Bakteriyel
Kolonizasyonun Degerlendirilmesi

Tuba UNSAL OZGUVENC', Nuray CAGLAR BALKIS!
! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii,
Kimyasal Osinografi ABD, Istanbul
Sorumlu yazar e-posta: tunsal@istanbul.edu.tr

Sucul ortamlarda bulunan plastikler, biyofilm olusumuna zemin hazirlayarak
kirleticilerin taginmasinda rol oynamakta ve bu durum ¢evre ile insan saglig1 acisindan ciddi
risk olusturmaktadir. Bu caligsmada, farkli plastik materyaller {izerinde olusan biyofilmin erken
evrelerinde aerobik heterotrofik bakteri (AHB) yogunlugunun belirlenmesi ve plastik tiirlerine
gore degisiminin ortaya konulmasi hedeflenmistir. Calismada, gilinliik hayatta yaygin olarak
kullanilan polietilen (PE), polipropilen (PP) ve polistiren (PS) yiizeyler kullanilmistir. Deney
asamasinda, Hali¢ suyunun kullanildig1 bir su sirkiilasyon sistemi 504 saat boyunca ¢alistirilmig
ve plastik ylizeylerde dogal biyofilm gelisimi izlenmistir. Sonuglar, bakterilerin tiim plastik
ylizeylere ilk saatlerden itibaren tutundugunu ve zamanla biyofilm tabakasinin gelistigini
gostermistir. 504 saat sonunda AHB sayilar1 PE, PP ve PS i¢in sirasiyla 1,4x10% 1,2x10° ve
1,8x10° hiicre/cm? olarak belirlenmistir. Elde edilen bulgular, mezoplastikler iizerinde
biyofilmin erken evre olusumunun anlasilmasinin, ¢cevresel ve insan sagligi tizerindeki etkilerin
degerlendirilmesi agisindan 6nemli bir temel olusturdugunu ortaya koymaktadir.

Anahtar Kelimeler: Aerobik heterotrofik bakteriler (AHB), Biyofilm, Polietilen (PE),
Polistiren (PS), Polipropilen (PP).
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Assessment of Early-Stage Bacterial Colonization on Different
Mesoplastic Surfaces

Tuba UNSAL OZGUVENC', Nuray CAGLAR BALKIS!
Istanbul University, Institute of Marine Science and Management,
Chemical Oceanography Department, Istanbul
Corresponding author e-mail: tunsal@istanbul.edu.tr

Plastics present in aquatic environments facilitate biofilm formation and contribute to
the transport of contaminants, posing significant risks to both environmental and human health.
This study aimed to determine the abundance of aerobic heterotrophic bacteria (AHB) during
the early stages of biofilm formation on different plastic materials and to assess variations
among plastic types. Polyethylene (PE), polypropylene (PP), and polystyrene (PS), commonly
used in daily life, were employed as test surfaces. During the experiment, a water recirculating
system using water from the Golden Horn Estuary was operated for 504 hours, allowing natural
biofilm development on the plastic surfaces. Results showed that bacteria adhered to all plastic
surfaces within the first hours, and the biofilm layer developed progressively over time. After
504 h, AHB abundances were determined as 1,4x10%, 1,2x105, and 1,8x10° cells cm™ for PE,
PP, and PS, respectively. These findings highlight that understanding the early-stage formation
of biofilm on mesoplastics provides an important basis for evaluating their potential impacts on
environmental and human health.

Keywords: Aerobic heterotrophic bacteria (AHB), Biofilm, Polyethylene (PE), Polystyrene
(PS), Polypropylene (PP).
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) Ege Denizi Kiy1 Sularinin Ekolojik Durumunun EEI-c ve BEARI
Makroalg Indeksleri Kullanilarak Degerlendirilmesi

Ergiin TASKIN!, Oznur YAZILAN!, Furkan BILGIC!, Ersin MINARECI!, Baris AKCALI?,
Orkide MINARECT!

! Manisa Celal Bayar Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Biyoloji Boliimii, Manisa
2 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojiler Enstitiisii/Fakiiltesi, Deniz Bilimleri, izmir
Sorumlu yazar e-posta adresi: oznuryazilan@gmail.com

Bu calisma, Ege Denizi kiy1r sularinin ekolojik durumunu tahribathh (EEI-c) ve
tahribatsiz (BEARI) makroalg indeksleri kullanarak degerlendirmeyi amaglamaktadir. Ekolojik
kalite durumunun (EKD) belirlenmesi amaciyla toplam 25 istasyon (Enez, Saros Korfezi,
Gokeeada, Yenikdy, Bozcaada, Babakale, Altioluk, Ayvalik, Dikili, Candarli, Foga, Izmir-
Bostanli, Urla, Ildir, Cesme, Seferihisar, Kusadasi, Didim, Giillik, Bodrum, Akyaka, Gokova
Korfezi, Dat¢a, Bozburun-1 ve Bozburun-2) incelenmistir. Kiyisal 6rneklemelerle makroflora
tiirlerinin Ortiis yiizdeleri tespit edilmis ve tiirler ekolojik 6zelliklerine gore duyarli (ESG I/
BEG 1) ve toleransli-firsat¢i (ESG 11 / BEG 1II) gruplara ayrilmistir. Ekolojik kalite durumu
(EKD), EEI-c ve BEARI indeksleri kullanilarak degerlendirilmis; istasyonlar arasindaki
benzerlikler ile gevresel degiskenlerle olan iliskiler Bray-Curtis benzerlik analizi ve Temel
Bilesenler Analizi (PCA) ile incelenmistir. Elde edilen bulgular, EEI-c’ye gore istasyonlarin
19’unun ‘cok iyi’, 5’inin ‘iyi’ ekolojik kalite siniflarinda yer aldigini, yalnizca 1 istasyonda
(Izmir-Bostanl1) ‘kétii’ ekolojik kalite kosullarinin tespit edildigini gostermistir. BEARI
indeksi sonuglari, istasyonlarin 5’inin ‘cok iyi’, 17’sinin ‘iyi’ ekolojik kalite sinifinda yer
aldigmni; Candarlrnin ‘orta’, Giilliikk’{in ‘zay1f® ve Izmir-Bostanli istasyonunun ‘kétii> sinifta
oldugunu gostermistir. Yerel baskilarin (kirlilik, kiyr kullanimi, Gtrofikasyon vb.) bazi
istasyonlarda kaliteyi disiirdiigli, ancak genel egilimin iyi kalite yoniinde oldugu ortaya
konmustur. EEI-c ve BEARI indekslerinin birlikte kullanilmasi, ekolojik kalitenin daha
kapsamli bir sekilde degerlendirilmesine olanak saglamis ve kiy1 izleme programlarinda ¢oklu
metrik yaklasimlarin 6nemini ortaya koymustur. EEI-c ve BEARI arasindaki iliski anlamli olup

2=0,71 olarak belirlenmistir. MA-LUSI baski indeksi ile EEI-c (r = -0,54) ve BEARI (r = -
0,57) degerleri arasindaki iligkiler test edilmis ve negatif yonlii bir korelasyon bulunmustur.
Elde edilen sonuclar, makroalg temelli biyolojik indikatdrlerin kiy1 ekosistemlerinin
izlenmesinde giivenilir araglar oldugunu gostermekte olup, su kalitesi yonetimi ve antropojenik
baskilarin degerlendirilmesi agisindan 6nemli katkilar sunmaktadir.

Anahtar Kelimeler: Denizel makroflora, Biyotik indeksler, Ekolojik kalite, Coklu metrik
yaklagimlar.
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" Assessment of Ecological Status of the Aegean Sea Coastal Waters
Using EEI-c and BEARI Macroalgal Indices

Ergiin TASKIN!, Oznur YAZILAN!, Furkan BILGIC!, Ersin MINARECI!, Baris AKCALI?,
Orkide MINARECT!

! Manisa Celal Bayar University, Faculty of Engineering and Natural Sciences,
Department of Biology, Manisa
2 Dokuz Eylul University, Institute/Faculty of Marine Sciences and Technology,
Department of Marine Sciences, [zmir
Corresponding author e-mail: oznuryazilan@gmail.com

This study aims to evaluate the ecological status of the coastal waters of the Aegean Sea
using destructive (EEI-c) and non-destructive (BEARI) macroalgal indices. A total of 25
stations (Enez, Saros Gulf, Gokg¢eada, Yenikdy, Bozcaada, Babakale, Altinoluk, Ayvalik,
Dikili, Candarli, Foca, izmir-Bostanli, Urla, Ildir, Cesme, Seferihisar, Kusadasi, Didim, Giilliik,
Bodrum, Akyaka, Gokova Gulf, Datca, Bozburun-1 and Bozburun-2) were assessed to
determine ecological quality status (EQS). Coastal sampling was conducted to determine the
percent cover of macroflora species, and the species were classified into sensitive (ESG I/ BEG
I) and tolerant-opportunistic (ESG II / BEG 1II) groups according to their ecological
characteristics. Ecological quality status (EQS) was assessed using the EEI-c and BEARI
indices; similarities among stations and their relationships with environmental variables were
examined using Bray-Curtis similarity analysis and Principal Component Analysis (PCA). The
results indicated that, according to the EEI-c, 19 stations were classified as ‘very good’ and 5
as ‘good’ ecological quality classes, while ‘poor’ ecological conditions were detected at only
one station (Izmir-Bostanl1). The BEARI index results indicated that 5 stations were classified
as ‘very good’ and 17 as ‘good’ ecological quality classes, while Candarli was classified as
‘moderate’, Giillik as ‘poor’, and izmir-Bostanl1 as ‘bad’. Local pressures (e.g., pollution,
coastal use, eutrophication) were found to reduce ecological quality at some stations, while the
overall trend indicated good ecological quality. The combined use of the EEI-c and BEARI
indices allowed a more comprehensive assessment of ecological quality and revealed the
importance of multi-metric approaches in coastal monitoring programs. The relationship
between EEI-c and BEARI was significant (R* = 0.71). The relationships between the MA-
LUSI pressure index and EEI-c (r = -0.54) and BEARI (r = -0.57) were tested, and negative
correlations were found. The results showed that macroalgae-based biological indicators are
reliable tools for monitoring coastal ecosystems and provide important contributions to water
quality management and the assessment of anthropogenic pressures.

Keywords: Marine macroflora, Biotic indices, Ecological quality, Multi-metric approaches.
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) Tiirkiye Kiyillarinda Sert Substrat Makro-Zoobentik Kommunite
Yapilan

Melih Ertan CINAR 2, Giiley KURT?, Bilal OZTURK?, Aysegiil MULAYIM* Mehmet Baki
YOKES?, Senem CAGLAR?, Sermin ACIK®, Alper EVCEN’, Deniz ERDOGAN!*

'Ege Universitesi, Su Uriinleri Fakiiltesi, 35100, Bornova, izmir

2SERPULA Deniz Arastirmalari, Teknopark Izmir, Giilbahge, Izmir

3Sinop Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Sinop
4Istanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Istanbul

SAMBRD Laboratuvari, Hanimefendi Sokak, Sisli, Istanbul
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Inciralt1, izmir
"TUBITAK Marmara Arastirma Merkezi, Barig Mahallesi, Gebze, Kocaeli
Sorumlu yazar e-posta: melih.cinar@ege.edu.tr

Bu calismada, Denizlerde Biitiinlesik Kirlilik izleme Projesi (CSB/CEDIDGM-
TUBITAK/MAM) kapsaminda, 2023 yilinda Akdeniz, Ege Denizi, Marmara Denizi ve
Karadeniz kiyilarindan secilen 12 sert substrat istasyonunun makro-zoobentos kommunite
yapis1 incelenmistir. Istasyonlardan bentik drnekler ii¢ replikatli olacak sekilde 20x20 cm’lik
bir kuadrat yardimiyla alinmistir. Ege Denizi’nde Cystoseira sp., Padina pavonica ve Palisada
perforata iizerinde 163 tiir ve 8.319 birey; Akdeniz’de Brachidontes pharaonis, Corallina sp.
ve Jania rubens lizerinde 89 tiir ve 2.348 birey; Marmara Denizi’nde Cystoseira sp. ve Ulva
sp. lizerinde 59 tiir ve 15.712 birey; Karadeniz’de Cystoseira sp. lizerinde ise 62 tiir ve 64.626
birey tespit edilmistir. Ege Denizi’nde en baskin tiirler Rissoa similis (%22), Elasmopus
brasiliensis (%18) ve Musculus costulatus (%9); Akdeniz’de en baskin tiirler E. brasiliensis
(%19), B. pharaonis (%]11) ve Pseudonereis anomala (%11); Marmara Denizi’nden en baskin
tirler Caprella penantis (%52), Rissoa splendida (%12) ve Mytilus galloprovincialis (%7);
Karadeniz’de en baskin tiirler ise Ericthonius difformis (%75), Palaemon elegans (%8) ve
Mytilaster lineatus (%3) olarak kaydedilmistir. Tiirkiye kiyilarinda sert substrat istasyonlarin
genellikle en baskin ekolojik gruplarin GI (duyarh tiirler) ve GII (duyarsiz tiirler) oldugu
saptanmistir. TUBI indeks degerlerine gore, Ege ve Akdeniz’deki istasyonlarin tamaminin
ekolojik kalite durumlari 1yi veya ¢ok iyi seviyede oldugu belirlenmistir. Karadeniz ve Marmara
Denizi’nde ise ikiser istasyonun ekolojik kalite durumu orta, digerlerinin ekolojik kalite
durumu ise 1yi seviyededir. Ege Denizi’nde 6 yabanci tiire ait toplam 523 birey; Akdeniz’de 13
yabanci tlire ait 781 birey; Marmara Denizi’nde 1 tiire (Caprella scaura) ait 5 birey;
Karadeniz’de ise 1 tiire (Amphibalanus improvisus) ait 10 birey saptanmistir. Ege Denizi’nde
en baskin yabanci tiirler P. anomala (%55), B. pharaonis (%38) ve Pinctada radiata (%6);
Akdeniz’de en baskin yabanci tiirler ise B. pharaonis (%34), P. anomala (%32) ve Isognomon
legumen (%17)’dir. Yabanci tiirlerin bentik kommuniteye etkisi ac¢isindan (ALEX indeks
degerleri) Karadeniz, Marmara Denizi ve Ege Denizi istasyonlarin ekolojik kalite durumu ¢ok
iyi seviyede oldugu bulunmustur. Akdeniz’deki istasyonlarin ekolojik kalite durumu genelde
1yi veya ¢ok iyi seviyede iken, B. pharaonis’in yogun yatak olusturdugu Fethiye istasyonunun
ekolojik kalite durumu kétii olarak siniflandirilmastir.

Anahtar Kelimeler: Makrozoobentos, Sert substratum, Ekolojik kalite durumu, TUBI, ALEX,
Tirkiye.
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Hard-Bottom Macro-Zoobentic Community Structures along the
Coasts of Tiirkiye

Melih Ertan CINAR 2, Giiley KURT?, Bilal OZTURK?, Aysegiil MULAYIM* Mehmet Baki
YOKES?, Senem CAGLAR?, Sermin ACIK®, Alper EVCEN’, Deniz ERDOGAN!*

'Ege University, Faculty of Fisheries, 35100, Bornova, [zmir
2SERPULA Marine Research, Teknopark Izmir, Giilbahge, Izmir
3Sinop University, Faculty of Arts and Sciences, Department of Biology, Sinop

“Istanbul University, Faculty of Science, Department of Biology, Istanbul

SAMBRD Laboratuvari, Hanimefendi Sokak, Sisli, Istanbul
Dokuz Eyliil University, Institute of Marine Science and Technology, inciralti, {zmir
"TUBITAK Marmara Research Center, Baris Mahallesi, Gebze, Kocaeli
Corresponding author e-mail: melih.cinar@ege.edu.tr

In this study, the community structures of macro-zoobenthos collected from 12 hard
substrate stations selected along the Mediterranean Sea, Aegean Sea, Sea of Marmara and Black
Sea in 2023 were examined within the scope of the Integrated Marine Pollution Monitoring
Project (CSB/CEDIDGM-TUBITAK/MAM). Three replicated benthic samples were taken
from stations with a 20x20 cm quadrat. A total of 163 species and 8,319 individuals were
identified on Cystoseira sp., Padina pavonica and Palisada perforata in the Aegean Sea; 89
species and 2,348 individuals on Brachidontes pharaonis, Corallina sp. and Jania rubens in
the Mediterranean Sea; 59 species and 15,712 individuals on Cystoseira sp. and Ulva sp. in the
Sea of Marmara; and 62 species ve 64,626 individuals on Cystoseira sp. in the Black Sea. The
most dominant species in the Aegean Sea were Rissoa similis (22%), Elasmopus brasiliensis
(18%) and Musculus costulatus (9%); those in the Mediterranean Sea were E. brasiliensis
(19%), B. pharaonis (11%) and Pseudonereis anomala (11%); those in the Sea of Marmara
were Caprella penantis (52%), Rissoa splendida (12%) and Mytilus galloprovincialis (7%);
those in the Black Sea were Ericthonius difformis (75%), Palaemon elegans (8%) and
Mytilaster lineatus (3%). The ecological groups GI (sensitive species) and GII (insensitive
species) were generally the most dominant ecological groups at hard substrata stations along
the coasts of Tiirkiye. According to the TUBI index, the ecological quality status of all stations
in the Aegean and Mediterranean Seas was classified as high or good. In the Sea of Marmara
and the Black Sea, four stations were classified as moderate, while the rest were classified as
good. A total of 523 individuals belonging to 6 alien species were identified in the Aegean Sea;
781 individuals belonging to 13 alien species in the Mediterranean Sea; 5 individuals belonging
to one species (Caprella scaura) in the Sea of Marmara; and 10 individuals belonging to one
species (Amphibalanus improvisus) in the Black Sea. The most dominant alien species in the
Aegean Sea were P. anomala (55%), B. pharaonis (38%) and Pinctada radiata (6%), while
those in the Mediterranean stations were B. pharaonis (34%), P. anomala (32%) and
Isognomon legumen (17%). In terms of the impact of alien species on the benthic community
(ALEX index values), the ecological quality status of the stations in the Aegean Sea, Sea of
Marmara and Black Sea was found to be high. At stations in the Mediterranean Sea, the
ecological quality status was generally high or good, while the ecological quality status of the
Fethiye station, where B. pharaonis formed dense beds, was classified as poor.

Keywords: Macrozoobenthos, Hard substrata, Ecological quality status, TUBI, ALEX,
Tirkiye.
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Sorumlu yazar e-posta: serdar.aksan@kocaeli.edu.tr

Yabanci ve istilact tiirlerin deniz ekosistemlerine girisi, yerel biyocesitlilik ve ekosistem
isleyisi lizerinde énemli baskilar olusturmaktadir. Ozellikle yapay resifler gibi antropojenik
substratlar, bu tiirlerin yerlesimi ve yayilimi icin firsat alanlar1 sunabilmektedir. Onemli bir
gecis zonu olan Marmara Denizi'nde, yabanci bentik ve pelajik omurgasizlarin yapay
habitatlardaki popiilasyon dinamiklerinin anlasilmasi, bolgesel ekolojik degisimlerin izlenmesi
acisindan 6nemlidir. Bu calismanin amaci, Marmara Denizi’nin dogu ucu olan Izmit
Korfezi’nde bulunan bir yapay resifte yabanci omurgasiz tiirlerinin zamana bagl dagilimini ve
bolluk degisimlerini incelemektir. Calisma, Izmit Korfezi’nin kuzey bat1 bdliimiinde bulunan
ve 100 adet beton bloktan olusan Eskihisar yapay resif alaninda 2024-2025 yillarin1 kapsayan
periyotta ylriitiilmiistiir. Yabanct omurgasiz fauna kompozisyonunu ve popiilasyon
yogunluklarii belirlemek amaciyla, her mevsim SCUBA c¢alismalar1 gergeklestirilmis, tiir
teshisleri yapilmis, fotograflanmis ve tiirlerin resif alanindaki yaklasik popiilasyon biiytikleri
belirlenmistir. Izleme siirecinde alanda alt1 farkli yabanci omurgasiz tiirii tespit edilmistir:
Apostichopus japonicus, Asterias rubens, Magallana gigas, Mnemiopsis leidyi, Rapana venosa
ve Styela clava tiirlerinin bolluk dinamiklerinde belirgin mevsimsel ve yillik varyasyonlar
gozlemlenmistir. Asterias rubens, her iki yilda da Ornekleme donemlerinin biiyiik
cogunlugunda baskin tiir olarak kaydedilmistir. Rapana venosa resif alaninda siirekli bir varlik
gostermis olup, alanda yumurta biraktigi tespit edilmistir. Yabanci bir tunikat olan Styela clava,
ilk olarak Kasim 2024’te alanda goriilmiis ve ardindan 2025 yil1 boyunca resifi domine ederek
yiiksek populasyon yogunlugunu korumustur. Marmara Denizi i¢in yeni bir yabanci tiir olan
Apostichopus japonicus un resif alaninda uygun beslenme alanlar1 buldugu gézlenmistir. Elde
edilen bulgular, Marmara Denizi'ndeki yapay resiflerin Asterias rubens ve 6zellikle alana hizla
yerlesip baskin hale gelen Styela clava gibi yiiksek rekabet gliciine sahip yabanci tiirler i¢in
oldukgca elverisli habitatlar olusturdugunu gostermektedir. Rapana venosa' nin alanda tiremesi,
bu yapay yapilarin yabanci tiir popiilasyonlar1 destekleyici roliinii vurgulamaktadir. Yapay
resiflerin bir gok omurgali ve omurgasiz tiiriine beslenme ve iireme alani saglamasi ve karbon
yutagi rollerinin yani sira yerli ve yabanci tiirler iceren komiiniteler iizerindeki potansiyel
etkilerini 6n gorebilmek icin, uzun siireli izleme caligmalari yapilmasinin gerekli oldugu
diistiniilmektedir.

Anahtar Kelimeler: Yabanci tiir, Izmit Kérfezi, Marmara Denizi, Yapay resif.
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Kocaeli University, Faculty of Arts and Sciences, Biology Department, Kocaeli
Corresponding author e-mail: serdar.aksan@kocaeli.edu.tr

The introduction of alien and invasive species into marine ecosystems exerts significant
pressure on local biodiversity and ecosystem functioning. Anthropogenic substrates,
particularly artificial reefs, can provide opportunistic habitats for the settlement and spread of
these species. In the Sea of Marmara, which is a crucial transition zone, understanding the
population dynamics of alien benthic and pelagic invertebrates in artificial habitats is essential
for monitoring regional ecological changes. The purpose of this study is to examine the
temporal distribution and abundance variations of alien invertebrate species in an artificial reef
located in Izmit Bay, located at the easternmost part of the Sea of Marmara. The study was
conducted over a period encompassing 2024-2025 at the Eskihisar artificial reef area, which
consists of 100 concrete blocks located in the northwestern part of Izmit Bay. To determine the
alien invertebrate fauna composition and population densities, SCUBA dives were performed
on a seasonal basis. Species were identified, photographed, and recorded with their approximate
abundances of species in the reef area estimated. During the monitoring period, six different
alien invertebrate species were identified in the area: Apostichopus japonicus, Asterias rubens,
Magallana gigas, Mnemiopsis leidyi, Rapana venosa, and Styela clava. Significant seasonal
and annual variations were observed in the abundance dynamics of the species. Asterias rubens
was recorded as the dominant species during the vast majority of the sampling periods in both
years. Rapana venosa exhibited a continuous presence in the reef area and was observed
depositing eggs at the site. An alien tunicate, Styela clava, was first observed in the area in
November 2024 and subsequently persisted at high abundance levels, dominating the reef
throughout 2025. It was also observed that Apostichopus japonicus, a newly introduced alien
species to the Sea of Marmara, had found suitable feeding grounds in the reef area. The findings
indicate that artificial reefs in the Sea of Marmara create highly favorable habitats for highly
competitive alien species, such as Asterias rubens and, notably, Styela clava, which rapidly
settled and became dominant in the area. The reproduction of Rapana venosa at the site further
emphasizes the supportive role of these artificial structures for alien species populations. In
addition to providing feeding and breeding grounds for numerous vertebrate and invertebrate
species and functioning as carbon sinks, it is considered necessary that artificial reefs are
continuously monitored through long-term observation studies and data collection to anticipate
their potential impacts on communities comprising both native and alien species.

Keywords: Alien species, [zmit Bay, The Marmara Sea, Artificial reef.
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Finike Denizalti Dagi OCK Bolgesi’nde POM ve Ihtiyoplankton
Trofik Iliskileri: Kararh Izotop Yaklasim

Nehir KAYMAK!', Abdullah OZ', F. Banu YALIM?, Sinan MAVRUK?
! Akdeniz Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Antalya
2 Akdeniz Su Uriinleri Arastirma, Uretme ve Egitim Enstitiisii Miidiirliigii, Antalya
3 Cukurova Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii, Adana
Sorumlu yazar e-posta: nehirkaymak@akdeniz.edu.tr

Finike Denizalti Daglar1 Bolgesi Dogu Akdeniz’in en Onemli derin deniz
ekosistemlerinden birini tegkil etmektedir. Son yillarda bu bolgeye artan ilgiyle birlikte Finike
deniz daglar1 biyogesitliligi ve tiir dagilim modelleri hakkinda birtakim ¢aligmalar da literatiirde
yerini almaktadir. Cogu c¢alisma sadece biyogesitlilik parametrelerine odaklandigi igin
komiinitelerin yapilanmasina neden olan mekanizmalar1 ve ¢evresel degisimin etkilerini tespit
etme yetenegimizi engellemektedir. Halbuki komiinite i¢erisindeki trofik etkilesimler/iligkiler
ekosistemlerin vazgegilmez bir pargasidir ve ¢evresel veya antropojenik faktorlerin biyolojik
cesitliligi nasil etkiledigine iliskin mekanizmalarin belirlenmesine yardimci olur. Bu agidan
baktigimizda 6zellikle ihtiyoplankton komiinitelerinin dinamikleri, bulunduklari ¢evre ve diger
organizmalar ile iligkileri hakkinda bilgimiz dahilinde hig¢bir bilgi mevcut degildir. Dolayisiyla
bu calismada Finike Denizalt1 Daglar1 Ozel Cevre Koruma Bélgesi igerisinde ve yakmindaki
(kita yamac1 ve acik deniz) bolgelerde partikiil organik madde (POM) ve ihtiyoplankton
komiinitesinin trofik etkilesimlerinin kararli karbon (613C) ve azot (615N) izotop analizi ile
ortaya c¢ikarilmasi amaglanmistir. Bu kapsamda Temmuz 2024 tarihinde Finike OCK
Bolgesi’nde 4 istasyondan (kita yamaci, Anaksagoras deniz alt1 dag1 zirvesi ve acik deniz
alanlar1) epipelajik bolgeden (0-200m) POM ve 3 farkli tabakadan (iist epipelajik, alt epipelajik
ve mezopelajik) ihtiyoplankton 6rnekleri toplanmis ve kararli karbon ve azot izotop analizleri
i¢in 6n hazirlik islemleri Akdeniz Universitesi Fen Fakiiltesi Biyoloji Béliimii Hidrobiyoloji
laboratuvarinda gerceklestirilmistir. Yapilan analizler sonucunda, Partikiil Organik Madde
(POM) havuzunun %99 oraninda karasal kokenli (allokton) girdilere bagimli oldugunu ve bu
materyalin denizalt1 kanyonlari vasitasiyla kiyidan agik deniz ekosistemlerine kadar tasindigi
belirlenmistir. Ancak, ihtiyoplankton topluluklarinin izotopik imzalart mevcut POM
havuzundan belirgin sekilde ayrisarak, tiiketicilerin diigiik kaliteli detritus yerine besin degeri
yiiksek denizel fitoplanktonu aktif olarak sectigini ortaya ¢ikmistir. Kita yamacinda gozlenen
yliksek 615N degerleri, Kas kiyilar1 kaynakli antropojenik azot girdilerine ve yogun mikrobiyal
stireclere isaret ederken; Anaksagoras Deniz Dagi lizerindeki diisiik trofik pozisyon bulgulari,
bu bolgenin lokal bir iiretkenlik artisiyla besin aginda stratejik bir "sicak nokta" olusturdugunu
diisiindiirmektedir. Bu calisma TUBITAK 1002-A Arastirma Projesi  tarafindan
desteklenmistir.

Anahtar Kelimeler: Anaksagoras deniz alt1 dagi, Kararli izotop analizi, [htiyoplankton, POM,
Trofik ekoloji.
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) Trophic Relationships Between POM and Ichthyoplankton in the
Finike Seamounts Special Environmental Protection Area:
A Stable Isotope Approach

Nehir KAYMAK!', Abdullah OZ', F. Banu YALIM?, Sinan MAVRUK?
'Akdeniz University, Faculty of Science, Department of Biology, Antalya
2Akdeniz Fisheries Research, Production and Training Institute, Antalya
3Cukurova University, Faculty of Fisheries, Department of Basic Sciences, Adana
Corresponding author e-posta: nehirkaymak@akdeniz.edu.tr

The Finike Seamounts region constitutes one of the most important deep-sea ecosystems
in the Eastern Mediterranean. In recent years, with increasing scientific interest in this area,
several studies have been published focusing on the biodiversity and species distribution
patterns of the Finike seamounts. However, as most of these studies primarily focus on
biodiversity parameters, our ability to identify the underlying mechanisms structuring
communities and to understand the effects of environmental change remains limited. In
contrast, trophic interactions within communities are an integral component of ecosystems and
provide critical insights into the mechanisms through which environmental and anthropogenic
factors influence biodiversity. From this perspective, there is currently a lack of knowledge
regarding the dynamics of ichthyoplankton communities and their interactions with the
surrounding environment and other organisms. Therefore, this study aims to reveal the trophic
interactions between particulate organic matter (POM) and ichthyoplankton communities
within and around the Finike Seamounts Special Environmental Protection Area (SEPA),
including the continental slope and offshore regions, using stable carbon (8"*C) and nitrogen
(0'°N) isotope analyses. Within this framework, in July 2024, POM samples from the epipelagic
zone (0—200 m) and ichthyoplankton samples from three different layers (upper epipelagic,
lower epipelagic, and mesopelagic) were collected at four stations in the Finike SEPA
(continental slope, the summit of the Anaxagoras Seamount, and offshore areas). Pre-treatment
procedures for stable carbon and nitrogen isotope analyses were conducted at the Hydrobiology
Laboratory of the Department of Biology, Faculty of Science, Akdeniz University. The results
indicated that the particulate organic matter (POM) pool is largely dependent (99%) on
terrestrial (allochthonous) inputs, which are transported from coastal zones to offshore
ecosystems via submarine canyons. However, the isotopic signatures of ichthyoplankton
communities were clearly distinct from the existing POM pool, revealing that consumers
actively select nutritionally higher-quality marine phytoplankton rather than low-quality
detrital material. Elevated o'°N values observed along the continental slope suggest
anthropogenic nitrogen inputs originating from the Kas coastal region, as well as intensified
microbial processing. In contrast, the lower trophic position detected over the Anaxagoras
Seamount suggests that this area functions as a localized productivity hotspot, playing a
strategic role in structuring the food web. This study was supported by the TUBITAK 1002-A
Research Project.

Key Words: Anaxagoras Seamount, Stable isotope analysis, Ichthyoplankton, POM, Trophic
ecology.
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Dogu Akdeniz'de Orkinos Larvalarinin (Scombridae) Dagilimi ve
Cevresel Kosullarla Iliskisi: 2018-2025 Donem Bulgulan

Sinan MAVRUK!, Fatma Banu YALIM?, Savas KILIC?, Ozgiir AKTAS?, Haluk YILMAZ',
Ali OZBOLAT?, Cagdas Can CENGIZ?

! Cukurova Universitesi, Su Uriinleri Fakiiltesi, Adana
2Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii, Akdeniz Su Uriinleri Arastirma Uretme ve Egitim
Enstitlisii Midiirliigi, Antalya
fatmabanu.yalim@tarimorman.gov.tr/ banuyalim@yahoo.com

Ulkemizde orkinos olarak bilinen tiirler mavi yiizgecli Atlantik orkinosu (Thunnus
thynnus, ABT), uzunkanat orkinos (Thunnus alalunga, ALB), gobene (Auxis rochei, BLT),
yazili orkinos (Euthynnus alletteratus, LTA) ve c¢izgili orkinos (Katsuwonus pelamis, SKIJ)
olmak {izere Scombridae familyasindan bes tiirle temsil edilmektedir. Bu tiirler arasinda en
yiiksek ticari degere sahip olan ABT ve ALB avcilig1 kota sistemiyle diizenlenmekte; stok
yonetimi Uluslararas1 Atlantik Ton Baliklari1 Koruma Komisyonu (ICCAT) tarafindan
yiirlitiilmektedir. Bu tiirlerin yonetiminde larval bolluk ve dagilim verileri, yumurtlayan stok
biyokiitlesinin tahmininde kullanilan balik¢iliktan bagimsiz temel gostergeler arasinda yer
almaktadir. Bu ¢alismada, Dogu Akdeniz'de 2018-2025 yillar1 arasinda gerceklestirilen orkinos
larva sérveylerinden elde edilen bolluk ve dagilim verileri degerlendirilmistir. Orneklemeler
2018 ve 2019 yillarinda Bongo-60, 2021 ve 2025 yillarinda ise Bongo-90 tipi plankton aglari
ile oblik olarak yiiriitiilmiistiir. S6rveyler 2018 ve 2019 yillarinda Antalya Korfezi'nde 26, 2021
yilinda Kuzeydogu Akdeniz'de 97 ve 2025 yilinda 124 istasyonda gerceklestirilmistir. Tiim
istasyonlarda es zamanli ¢evresel parametre ol¢timleri yapilmistir. S6rveyler boyunca ylizey
suyu sicakligr 2018 yilinda 25.8 £0.8, 2019 yilinda 27.2 £0.7, 2021 yilinda 23.6 £0.5 ve 2025
yilinda 25.6 +£0.8 °C (£SS) olarak kaydedilmistir. Tiir kompozisyonu acgisindan ABT; 2018
(%79, 7.5 larva/10 m?), 2019 (%39, 6 larva/10 m?) ve 2025 (%58, 7.94 larva/10 m?)
sorveylerinde en baskin tiir olurken, gorece diisiik sicaklik kosullarinin gozlendigi 2021
sorveyinde BLT 6n plana ¢ikmistir (%49, 0.10 larva/10 m?). Tiim 6rnekleme donemlerinde
ABT, az sayida istasyonda yiiksek bolluk degerleri (maksimum 561 larva/10 m?) ile yigilmal
bir dagilim deseni sergilerken ALB larvalariin daha genis bir alanda homojen dagildig:
gorilmiistiir. Korelasyon analizleri hem ABT hem de ALB'nin diisiik klorofil-a ve zooplankton
biyokiitlesi degerlerine sahip acik sularda yumurtladigini ortaya koymakta; bununla birlikte
ALB'nin ABT'ye kiyasla daha yiiksek su sicakliklarini tercih ettigi goriilmektedir. BLT ve LTA
larvalar1 ise daha tiretken ve s1g kiyisal sularda gézlemlenmistir. Bulgular, Dogu Akdeniz'deki
orkinos larva dagilim Oriintiilerinin genel hatlariyla diger yumurtlama alanlariyla uyumlu
oldugunu gostermektedir. Bununla birlikte ABT'nin bu havzada diger yumurtlama alanlarina
kiyasla daha ytliksek sicakliklarda bulunduguna dikkat ¢ekmektedir. Elde edilen veriler Dogu
Akdeniz'in s6z konusu tiirler icin kritik bir iireme habitat: niteligi tasidigina isaret etmekte ve
uzun donemli larva sorveylerinin ICCAT stok degerlendirme siireclerine olan katkisi
bakimindan izleme ¢aligmalarinin siirdiiriilmesinin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Mavi ylizgecli atlantik orkinos, Albakor, Gobene, Yazili orkinos,
Thunnus, Thtiyoplankton, Levant Baseni, Bolluk.
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Distribution of Tuna Larvae (Scombridae) in the Eastern
Mediterranean and Their Relationship with Environmental Conditions:
Findings from the 2018-2025 Period

Sinan MAVRUK!, Fatma Banu YALIM?, Savas KILIC?, Ozgiir AKTAS?, Haluk YILMAZ',
Cagdas Can CENGIZ?

! Cukurova University, Faculty of Fisheries, Adana
2 General Directorate of Agricultural Research and Policies, Mediterranean Fisheries Research Production and
Training Institute, Antalya
fatmabanu.yalim@tarimorman.gov.tr/ banuyalim@yahoo.com

Tuna species in Turkish waters are represented by five members of the family
Scombridae: Atlantic bluefin tuna (Thunnus thynnus, ABT), albacore (Thunnus alalunga,
ALB), bullet tuna (Auxis rochei, BLT), little tunny (Euthynnus alletteratus, LTA), and skipjack
tuna (Katsuwonus pelamis, SKJ). Among these, ABT and ALB, which hold the highest
commercial value, are managed under a quota system administered by the International
Commission for the Conservation of Atlantic Tunas (ICCAT). In the management of these
species, larval abundance and distribution data constitute key fisheries-independent indices
used in the estimation of spawning stock biomass. This study evaluates abundance and
distribution data obtained from tuna larval surveys conducted in the Eastern Mediterranean
between 2018 and 2025. Sampling was carried out obliquely using Bongo-60 nets in 2018 and
2019, and Bongo-90 nets in 2021 and 2025. Surveys were conducted at 26 stations in Antalya
Bay in 2018 and 2019, at 97 stations across the northeastern Mediterranean in 2021, and at 124
stations in 2025. Environmental parameters were measured simultaneously at all stations. Sea
surface temperature recorded throughout the surveys was 25.8 0.8 °C in 2018, 27.2 +0.7 °C
in 2019, 23.6 £0.5 °C in 2021, and 25.6 £0.8 °C in 2025 (£SD). In terms of species composition,
ABT was dominant in 2018 (79%, 7.5 larvae/10 m?), 2019 (39%, 6.0 larvae/10 m?), and 2025
(58%, 7.94 larvae/10 m?), while BLT was dominant in the 2021 survey (49%, 0.10 larvae/10
m?), which was characterised by comparatively lower sea surface temperatures. Across all
sampling periods, ABT exhibited a patchy distribution pattern, with high abundance values
(maximum 561 larvae/10 m?) concentrated at a limited number of stations, whereas ALB larvae
showed a more uniform distribution over a broader area. Correlation analyses indicate that both
ABT and ALB spawn in oligotrophic offshore waters with low chlorophyll-a and zooplankton
biomass values; however, ALB shows a preference for warmer waters compared to ABT. BLT
and LTA larvae were observed in shallower, more productive coastal waters. The findings
indicate that tuna larval distribution patterns in the Eastern Mediterranean are broadly
consistent with those reported from other known spawning grounds. Notably, ABT in this basin
appears to be associated with higher temperatures than those recorded at other spawning areas.
The data suggest that the Eastern Mediterranean represents a critical reproductive habitat for
these species and underscore the importance of maintaining long-term larval surveys for their
contribution to ICCAT stock assessment processes.

Keywords: Bluefin tuna, Albacore, Bullet tuna, Little tunny, Thunnus, Ichthyoplankton,
Levant Basin, Abundance.
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! istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul
2Alfred-Wegener Kutup ve Deniz Arastirmalari Enstitiisii, Ekolojik Kimya Béliimii, Bremerhaven
3stanbul Universitesi, Fen Bilimleri Enstitiisii, Istanbul
Sorumlu yazar e-posta: dilarakavus98@gmail.com

Bu c¢alisma kapsaminda Hali¢’ten izole edilen Karlodinium veneficum (Ballantine)
Larsen, 2000 susunun farkli 151k siddeti, sicaklik ve tuzluluk kosullar1 altindaki biiylime
tepkileri, toksin iiretim potansiyeli ve model organizma olarak segilen kriptofit Rhodomonas
salina (Wistouch) Hill ve Wetherbee, 1989 iizerindeki allelopatik etkileri incelenmistir.
Tuzluluk deneyinde, en diisiik tuzluluk kosulunda (6 psu) hiicrelerin ilk 24 saat igerisinde
oldiigii goriiliirken orta seviyedeki tuzluluk kosullarinda (18 ve 24 psu) hiicrelerin biiyiime
oranlarinda ve ulastiklar1 en yiiksek hiicre bolluklarinda artis tespit edilmistir. En yiiksek
tuzluluk kosulunda (36 psu) ise biiylime oraninin ve en yiiksek hiicre bollugunun sinirlandigi
ve azaldig1 gézlemlenmistir. Isik siddeti deneyinde, en diisiik 151k siddeti kosulunda (10 pmol
m2s!) hiicrelerin 6ldiigii goriiliirken, orta seviye 151k siddeti kosullarinda (60 ve 80 pmol m™
s!) ise hiicrelerin biiylime oranlariin ve en yliksek hiicre bolluklarinin arttig1 tespit edilmistir.
En yiiksek 151k siddeti kosulunda (225 pmol m™2 s') ise bilylime oraninin artmasina karsin en
yliksek hiicre bollugunun azaldigi gozlemlenmistir. Sicaklik deneyinde, en diisiik sicaklik
kosulu olan 4 °C’de hiicrelerin {iissel bilylime fazina gecemedigi ve ortamda bakteriyel
kontaminasyonun diger sicaklik kosullarina gére daha yogun oldugu gozlemlenmistir. Orta
sicaklik degerlerinde (11 ve 18 °C) ise biiylime oranlar1 ve en yiiksek hiicre bolluklarinin arttig1
goriiliirken, 25 °C’de biiylime orani ve en yiiksek hiicre bollugunun azaldigi, en yiiksek sicaklik
kosulu olan 32 °C’de ise hiicrelerin ilk 24 saat igerisinde 6ldiigii tespit edilmistir. Sus lizerinde
ayrica karlotoksin analizleri gerceklestirilmis olup, Sivi Kromatografisi-Tandem Kiitle
Spektrometrisi yontemi kullanilmigtir. Tiim deney kosullarinda karlotoksin seviyelerinin
dedeksiyon limitlerinin (0,68-9,35 fg/hiicre) altinda kaldig1 tespit edilmistir. K. veneficum
slipernatant1 ile R. salina lizerinde yapilan hiicre dis1 toksisite deneyinde ise, hedef tiir olan R.
salina hiicrelerinin kontrol grubuna oranla %90-95 azaldig1 goriilmiistiir. Bu sonug, K.
veneficum’un R. salina lizerinde allelopatik etkiye sahip olabilecegini de gdstermektedir.

Anahtar Kelimeler: Karlodinium veneficum, Karlotoksinler, Hali¢, Ekofizyoloji, Filogeni.
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Within the scope of this study, growth dynamics and toxin production of Karlodinium
veneficum (Ballantine) Larsen, 2000 strain isolated from the Golden Horn Estuary was studied
under different light, salinity and temperature conditions as well as its allelopathic effects on
cryptophyte Rhodomonas salina (Wistouch) Hill & Wetherbee, 1989 as a model organism.
During the salinity experiments, cells did not survive at the lowest salinity level (6 psu),
whereas moderate salinity conditions (18 and 24 psu) increased the growth rates and maximum
cell abundances. Under the highest salinity conditions (36 psu), the growth rate and maximum
cell abundance were limited and reduced. During the light intensity experiments, cell mortality
was observed under the lowest condition (10 umol m s™"). In contrast, under moderate light
intensity conditions (60 and 80 pmol m™ s™'), both the growth rates and maximum cell
abundances increased. Under highest light intensity (225 pmol m™ s™'), although the growth
rate increased, a decrease in maximum cell abundance was observed. During the temperature
experiments, it was observed that at the lowest temperature condition of 4 °C, the cells could
not enter the exponential growth phase, and bacterial contamination in the environment was
more intense compared to other conditions. Under moderate temperatures (11 and 18 °C),
increases in growth rates and maximum cell abundances were observed. However, at 25 °C,
both growth rate and maximum cell abundance decreased. Cells died within 24 hours at the
highest temperature tested (32 °C). Karlotoxin analyses on the strain were conducted by Liquid
Chromatography-Tandem Mass Spectrometry method. Karlotoxin concentrations remained
below the detection limits (0.68-9.35 fg/cell) under all experimental conditions. Lytic activity
experiment was conducted on R. salina by using the supernatant of the K. veneficum strain and
90-95% decrease in R. salina cell abundance was observed in comparison to the control group.
These findings indicate that K. veneficum might have allelopathic effects on R. salina.

Keywords: Karlodinium veneficum, Karlotoxins, Golden Horn Estuary, Ecophysiology,
Phylogeny.
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{aradeniz Ticari Balik Stoklarindaki iklim Temelli Degisimlerin IPCC
Senaryolar1 Altinda Incelenmesi

Aleyna Cagla CEBI', Giizin GUL?, Fethi BENGIL?, Ekin AKOGLU'
! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Deniz Biyolojisi ve Balik¢1lig1, Mersin
2 Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii,
Deniz Bilimleri ve Isletmeciligi Boliimii, istanbul
3 Deniz Yasaminm1 Koruma Dernegi, Istanbul
Sorumlu yazar e-posta: aleyna.cebi@metu.edu.tr

Iklim degisikliginin Karadeniz’deki ticari balik tiirleri {izerindeki uzun vadeli etkilerinin
anlasilmasi, Karadeniz ekosisteminin ve balik¢iliginin siirdiiriilebilirligi agisindan kritik dnem
tagimaktadir. Bu calisma, Ufuk Avrupa ACTNOW projesi kapsaminda, alternatif IPCC
Paylasilan Sosyoekonomik Yolaklar (SSP) senaryolart dogrultusunda, Karadeniz’de 21.
Yiizyilin sonuna kadar iklim degisikliginin ticari balik tiirleri iizerindeki muhtemel etkilerinin
belirlenmesini hedeflemektedir. Calismada birey-tabanli bir ekosistem modeli olan OSMOSE
(Object-oriented Simulator of Marine Ecosystems Exploitation) modelinin biyoenerjetik olarak
genisletilmis versiyonu BIOEN-OSMOSE kullanilarak, hamsi, ¢aca, istavrit, barbun, mezgit,
kalkan, liifer ve palamut olmak tizere Karadeniz’deki ekonomik agidan éneme sahip sekiz balik
tiiriinlin poptilasyon dinamikleri simiile edilmistir. Bu baglamda, bir giincel durum senaryosu
ve referans belirlemek adina 2000-2014 yillarindaki verilerle bir simiilasyon tasarlanmistir.
IPCC tarafindan iiretilmis olan SSP1-RCP2.6 (diisiik karbon emisyonu), SSP3-RCP7.0 (orta-
yliksek karbon emisyonu) ve SSP5-RCP8.5 (yiiksek karbon emisyonu) senaryolar1 kullanarak
2086-2100 yillart arasinda gelecek projeksiyonlart olusturulmustur. Ciktilar, 2086-2100 yillar
arasinda senaryoya bagli ve tiire 6zel olarak biyokiitle, balik¢ilikla avlanma ve ortalama av
boyunu kapsamaktadir. Diisiik emisyonlu senaryolar gérece orta degisimler gosterirken, yiliksek
emisyonlu senaryolar balik boyutlarinda ve stok verimliliklerinde belirgin degisikliklere yol
acarak balik¢iligin siirdiiriilebilirligi ve trofik etkilesimler agisindan ©6nemli sonuglar
dogurmaktadir. Bu ¢alismada, Deniz Stratejisi Cerceve Direktifi (DSCD) tanimlayicilariyla
ilgili olarak Ongdriilen ekosistem tepkileri incelenerek, ekolojik durumun iklim degisikligi
stresi altinda model tabanli bir degerlendirmesi sunulmustur. Elde edilen bulgular,
Karadeniz’de gelecekteki iklim kosullarina uyarlanmis, ekosistem tabanli, adaptif balik¢ilik
yOnetimi stratejilerinin gelistirilmesi adina bir kaynak niteligi tasimaktadir.

Anahtar Kelimeler: Karadeniz, OSMOSE-BIOEN, Ekosistem temelli deniz yonetimi, Deniz
stratejisi ¢cerceve direktifi (DSCD).
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Aleyna Cagla CEBI', Giizin GUL?, Fethi BENGIL?, Ekin AKOGLU'
! Middle East Technical University, Institute of Marine Sciences, Marine Biology and Fisheries, Mersin
2 Istanbul University, Institute of Marine Sciences and Management,
Department of Marine Sciences and Management, Istanbul
3 Marine Life Conservation Society, Istanbul
Corresponding author e-mail: aleyna.cebi@metu.edu.tr

Understanding the long-term effects of climate change on commercial fish species in
the Black Sea is critical to the sustainability of the Black Sea ecosystem and its fisheries. Within
the scope of the Horizon Europe ACTNOW project, this study aims to assess the potential
impacts of climate change on commercial fish species in the Black Sea through the end of the
21st century, using alternative IPCC Shared Socioeconomic Pathways (SSP) scenarios. In the
study, the population dynamics of eight economically significant fish species in the Black
Sea—namely anchovy, sprat, horse mackerel, red mullet, whiting, turbot, bluefish, and Atlantic
bonito—were simulated using BIOEN-OSMOSE, a bioenergetically extended version of the
individual-based ecosystem model OSMOSE (Object-oriented Simulator of Marine
Ecosystems Exploitation). In this context, a simulation was designed with data from 2000-2014
to establish a current status scenario and reference point. Future projections for the period 2086—
2100 were developed using the SSP1-RCP2.6 (low carbon emission), SSP3-RCP7.0 (medium-
high carbon emission), and SSP5-RCPS.5 (high carbon emission) scenarios produced by the
IPCC. The outputs cover biomass, fisheries landings, and mean catch size between 2086 and
2100, depending on the scenario and specific species. While low-emission scenarios show
relatively moderate changes, high-emission scenarios lead to significant alterations in fish sizes
and stock productivity, resulting in important consequences for fisheries sustainability and
trophic interactions. This study presents a model-based assessment of the ecological status
under climate change stress by examining projected ecosystem responses related to the Marine
Strategy Framework Directive (MSFD) descriptors. The findings serve as a resource for
developing ecosystem-based, adaptive fisheries management strategies adapted to future
climatic conditions in the Black Sea.

Keywords: Black Sea, OSMOSE-BIOEN, Ecosystem-based marine management, Marine
strategy framework directive (MSFD).
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Yesil Kaplumbaga (Chelonia mydas) Yavrularinda Dokuya Ozgii
Metal/Metaloid Birikim Paternleri

Aysu Kumsal KARGI!, Onur CANDAN!
! Ordu Universitesi, Fen Bilimleri Enstitiisii, Molekiiler Biyoloji ve Genetik Boliimii, Ordu
Sorumlu yazar e-posta: kmslkrg@hotmail.com

Bu c¢alisma, kiiresel 6lgekte nesli tehlike altinda bulunan Chelonia mydas’in 6nemli
yuvalama alanlarindan biri olan Sugézii Kumsallari’nda (Adana, Tirkiye) gerceklestirilmistir.
Aragtirmanin temel amaci, Chelonia mydas yavrularinin farkli doku tiplerindeki metal/metaloid
birikim diizeylerinin belirlenmesidir. Bu kapsamda, yavru kaplumbagalara ait karaciger, kas,
karapas, beyin, yolk ve bobrek-gonad kompleksi (BGK) dokular1 (n=42) incelenmistir.
Metal/metaloidlerden arsenik (As), civa (Hg), kursun (Pb), kadmiyum (Cd), bakir (Cu), ¢inko
(Zn), demir (Fe), mangan (Mn) ve baryum (Ba) elementlerinin konsantrasyonlar1 Endiiktif
Eslesmis Plazma-Optik Emisyon Spektrometrisi (ICP-OES) yontemi ile analiz edilmistir.
Yavru dokular1 arasinda Olciilen metal/metaloid konsantrasyonlar1 Kruskal-Wallis testi ile
analiz edilmistir. Tiim doku ¢esitlerinde (karapas, kas, karaciger, beyin, yolk ve BGK) en
yiiksek birikimi gosteren elementin Fe (5,65-9349 ppm) oldugu belirlenmistir. Bunun yani1 sira
dokulardaki metal/metaloidlerin ortalama konsantrasyonlar1 incelendiginde, kasta As ve Zn’nin
(sirastyla; 4,84 ve 129,6 ppm), karacigerde Hg ve Cu’nun (sirastyla; 14,48 ve 31,62 ppm),
karapasta ise Ba, Mn ile Fe’nin (sirastyla; 65,55, 70,75 ve 2021,57 ppm) en yiiksek diizeyde
biriktigi belirlenmistir. Cu, Ba, Hg, Zn, Fe ve Mn metallerinin birikim gdsterdigi dokular
arasinda anlamli farkliliklar bulunurken, As (metaloid), Cd ve Pb i¢in anlamli bir farklilik tespit
edilmemistir. Ayrica, hem ayn1 metalin farkli dokular arasindaki (intra-metal; 6rn. Hgxaraciger—
Hgkas p=0,883, p=0,008) hem de farkli metallerin ayn1 dokularda birikimindeki iliskiler (inter-
metal; orn. Hgkas—Askas p=0,809, p=0,028) arasinda giicli ve anlamli korelasyonlar
saptanmistir. Elde edilen bulgular, metal/metaloidlerin dokuya 6zgii birikim paternleri
sergiledigini gostermektedir. Literatiirde yavru deniz kaplumbagalarinda metal/metaloid
birikiminin dokuya 06zgii olarak degistigi bildirilmektedir; bu calismada da Zn’nin kas
dokusunda ytiiksek birikim gostermesi literatiirle uyumlu bulunurken, Cu’nun karaciger > kas
> yolk seklinde bir patern sergilemesi, Mn, Pb ve As metal/metaloidlerinin ise kas > karaciger
> yolk yoniinde benzer birikim paternleri sergiledigi belirlenmistir. Ayrica Fe ve Hg’nin
karaciger > yolk seklinde ortak bir dagilim paterni gosterdigi tespit edilmistir. Ba i¢in deniz
kaplumbagalarinda dokular arasi birikimin karsilastirilmasina yonelik ilk veri seti sunulmus
olup, Ba’nin karapas > kas > beyin > karaciger > bdbrek > yolk seklinde diger
metal/metaloidlerden farkli bir birikim paterni izledigi ortaya konmustur. Sonu¢ olarak bu
calisma, Chelonia mydas yavrularinda metal/metaloid birikiminin dokuya 6zgii dagilimini
ortaya koymakta ve dokulardaki metal birikimine yonelik farklilasan egilimlerini agikca
gostermektedir. Elde edilen bulgular, metal/metaloidlerin erken yasam evrelerinden itibaren
tir lzerinde tehdit olusturdugunu ortaya koymaktadir. Bu calisma, 1247067 numarali
TUBITAK 1002-A Hizli Destek projesi ile desteklenmistir.

Anahtar Kelimeler: Deniz kaplumbagalari, Chelonia mydas, Metal/Metaloidler, ICP-OES,
Cevresel kirleticiler.
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""" Tissue-Specific Metal/Metalloid Accumulation Patterns in Green Turtle
(Chelonia mydas) Hatchlings
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Aysu Kumsal KARGI!, Onur CANDAN!

! Ordu University, Institute of Natural Sciences, Molecular Biology and Genetics Department, Ordu
Corresponding author e-mail: kmslkrg@hotmail.com

This study was conducted at Sugozii Beaches (Adana, Turkey), one of the major nesting
areas of the globally endangered species Chelonia mydas. The main objective of the research
was to determine the levels of metal/metalloid accumulation in different tissue types of
Chelonia mydas hatchlings. For this purpose, liver, muscle, carapace, brain, yolk, and kidney—
gonad complex (KGC) tissues (n = 42) of hatchlings were examined. The concentrations of
metal/metalloids, including arsenic (As), mercury (Hg), lead (Pb), cadmium (Cd), copper (Cu),
zinc (Zn), iron (Fe), manganese (Mn), and barium (Ba), were analyzed using Inductively
Coupled Plasma Optical Emission Spectrometry (ICP-OES). Differences in metal/metalloid
concentrations among hatchling tissues were analyzed using the Kruskal-Wallis test. It was
determined that Fe (5.65-9349 ppm) showed the highest accumulation across all tissue types
(carapace, muscle, liver, brain, yolk, and BGK). In addition, when the average concentrations
of metal/metalloids in the tissues were examined, it was found that As and Zn in muscle (4.84
and 129.6 ppm, respectively), Hg and Cu in the liver (14.48 and 31.62 ppm, respectively), and
Ba, Mn, and Fe in the carapace (65.55, 70.75, and 2021.57 ppm, respectively) accumulated at
the highest levels. Significant differences were observed among tissues for Cu, Ba, Hg, Zn, Fe,
and Mn, whereas no significant differences were detected for As (metalloid), Cd, and Pb.
Furthermore, strong and significant correlations were found both among different tissues for
the same metal (intra-metal; e.g., HgLiver-HgMuscle p = 0.883, p = 0.008) and among different
metals within the same tissue (inter-metal; e.g., HgMuscle-AsMuscle p = 0.809, p = 0.028).
These findings indicate tissue-specific accumulation patterns of metal/metalloids. In the
literature, metal/metalloid accumulation in hatchling sea turtles has been reported to vary
depending on tissue type; in this study, the high accumulation of Zn in muscle was consistent
with previous findings, whereas Cu exhibited a pattern of liver > muscle > yolk, and Mn, Pb,
and As showed similar accumulation patterns of muscle > liver > yolk. Additionally, Fe and
Hg followed a common distribution pattern of liver > yolk. For Ba, the first dataset comparing
inter-tissue accumulation in sea turtles is presented, revealing that Ba follows a different
accumulation pattern from other metal/metalloids, i.e., carapace > muscle > brain > liver >
kidney > yolk. In conclusion, this study demonstrates the tissue-specific distribution of
metal/metalloids in Chelonia mydas hatchlings and clearly shows differing accumulation trends
among tissues. The findings indicate that metal/metalloids may pose a threat to the species from
early life stages. This study was supported by TUBITAK 1002-A Rapid Support Project No.
1247067.

Keywords: Sea Turtles, Chelonia mydas, Metal/Metalloids, ICP-OES, Environmental
pollutants.
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" Karadeniz’deki Hayalet Ag Sorunu Uzerine Bir Inceleme: Trabzon
Orneginde BlackNETSs Projesi Ciktilar

Coskun ERUZ!, Fatma Telli KARAKOC!, Hacer SAGLAM!, Neira Purwanty ISMAIL',
Rafet Cagri OZTURK?, Ali Muzaffer FEYZIOGLU!, Ahmet SAHIN?, Melike TUYSUZ',
Koray OZSEKER?, Mehmet AYDIN*

Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,
Deniz Bilimleri ve Teknolojisi Mithendisligi B6liimii, Trabzon
2Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,
Balikeilik Teknolojisi Mithendisligi Boliimii, Trabzon
3Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
4Ordu Universitesi, Fatsa Deniz Bilimleri Fakiiltesi, Balik¢ilik Teknolojisi Mithendisligi Boliimii, Ordu
Sorumlu yazar e-posta: neira.ismail@gmail.com

Hayalet aglar ve diger terk edilmis balikgilik gerecleri (DFG), Karadeniz’deki kiy1
ekosistemi tlizerinde onemli ancak miktar1 tam belirlenmemis bir baski olusturmaktadir. Bu
caligma, 6zellikle Trabzon’un deniz kiy1 alanlarina odaklanarak hayalet aglarin biiyiikliglinii
ve mekansal dagilimini belirlenmeyi ve etkili geri toplama stratejilerinin gelistirilmesini
desteklemeyi amaclanmaktadir. Calisma, AB Sinir Otesi s Birligi Programi kapsaminda, 2021 -
2027 donemi Interreg-NEXT BSB 00164 BlackNETs “Karadeniz Sessiz Katillerden
Kurtaralim” projesi ¢ercevesinde Trabzon’da gerceklestirilmistir. Yillik av araci kullanimi ve
tahmini ara¢ kaybina iligkin veri toplamak amactyla yerel balik¢1 topluluguna balik¢ilik odakli
bir anket uygulanmistir. Sonug olarak, sade ve fanyali uzatma aglarinin en sik kullanilan arag
tipleri oldugunu (n=24), bunu paraketa ve oltalarin (n=17) izledigini gdstermistir. Ancak
toplam kiitle agisindan, akuakiiltiir (balik ¢iftlikleri) ile iligkili aglar baskindir (80.150 kg/y1l).
Bu egilim kayip tahminlerine de yansimis olup; akuakiiltiir kaynakli aglar, yillik yaklasik
10.000 kg’lik kayip miktarin1 olusturmaktadir. Girgir aglarimin da 6nemli olgiide denizde
birakildigr (10.700 kg/yil) yapilan ¢alismalarin 6nemli ¢iktilar1 arasindadir. Buna karsilik,
yaygin olarak kullanilan ve siklikla kayboldugu bildirilen uzatma aglari, toplam kayp kiitlesine
daha az katkida bulunmustur (481 kg/y1l). Uzatma aglari, kiyisal aglar ve donanimlar kiitlesel
olarak daha az goriinmesine ragmen yayildig1 alan acisindan ¢ok daha genis alanlarda etkili
olmaktadir. Bulgular, Tiirkiye’nin Karadeniz kiyis1 boyunca akuakiiltiir altyapist hayalet
aglarin ana kaynagi olarak kritik roliinii vurgulamaktadir. Calisma, bolgedeki terk edilmis av
araclarinin ¢evresel etkilerini hafifletmek i¢in gelistirilmis izleme, ara¢ markalama ve paydas
katilimini igeren hedefli yonetim stratejilerine olan ihtiyaci vurgulamistir.

Anahtar Kelimeler: Hayalet aglar, Deniz ¢Opleri, Denizel kirlenme, Trabzon kiyilari,
Karadeniz, BlackNETs.
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uantifying Ghost Nets in the Black Sea: Insights from the BlackNETs
Project in Trabzon, Southeast Black Sea Tiirkiye

Coskun ERUZ!, Fatma Telli KARAKOC!, Hacer SAGLAM!, Neira Purwanty ISMAIL',
Rafet Cagri OZTURK?, Ali Muzaffer FEYZIOGLU!, Ahmet SAHIN?, Melike TUYSUZ',
Koray OZSEKER?, Mehmet AYDIN*

'Karadeniz Technical University, Marine Sciences Faculty,
Marine Sciences and Technology Engineering Department, Trabzon
ZKaradeniz Technical University, Marine Sciences Faculty,
Fisheries Technology Engineering Department, Trabzon
3Karadeniz Technical University, Marine Sciences Faculty Technology Institute, Trabzon
4Ordu University, Fatsa Marine Sciences Faculty, Fisheries Technology Engineering Department, Ordu
Corresponding author e-mail: neira.ismail@gmail.com

Ghost nets and other derelict fishing gear (DFQG) constitute a significant but poorly
quantified pressure on coastal ecosystem in the Black Sea. This study aims to determine the
magnitude and spatial distribution of ghost nets, with a particular focus on the marine coastal
areas of Trabzon, and to support the development effective retrieval strategies. This study is
conducted in Trabzon under the Interreg NEXT Black Sea Basin Programme 2021-2027 under
the BlackNETs Project. A fishing industry-based questionnaire was applied to local fisher
community to collect data on annual gear usage and estimated gear loss. Both frequency of use
and total weight (kg/year) were analyzed across gear categories to assess their relative
contribution to ghost gear generation. Results show that gillnets and trammel nets are the most
frequently used gear types (n=24), followed by longlines and hooks (n=17) However, in terms
of total mass, nets associated with aquaculture dominate (80,150 kg/year). This trend is
reflected in loss estimates, where aquaculture-related nets accounts for approximately 10,000
kg/year of loss gear. Notably, seines also exhibit substantial losses (10,700 kg/year) despite
lower usage frequency. In contrast, gillnets and trammel nets, although widely used and
frequently reported as lost, contributed less in terms of total lost mass (481 kg/year). These
findings highlight critical role of aquaculture infrastructure as a major source of ghost nest
along the Turkish Black Sea coast. The study emphasized the need of targeted management
strategies, including improved monitoring, gear marking, and stakeholder engagement, to
mitigate the environmental impacts of DFG in the region.

Keywords: Ghost nets, Marine litter, Marine pollution, Trabzon coast, Black Sea, BlackNETs.
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Florlu Alkil Maddelerin Cok-Matrisli I1zleme Calismasi
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’Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, izmir
“Ege Universitesi, ila¢ Gelistirme ve Farmakokinetik Arastirma ve Uygulama Merkezi, izmir
Sorumlu yazar e-posta: neval.baycan@deu.edu.tr

Poli- ve per-florlu alkil maddeler (PFAS), 1940'lardan bu yana gida ambalaji, yangin
sondiirticii kopiikler, kozmetik ve pek ¢ok endiistriyel {iriinde yaygin bigimde kullanilan
sentetik organik bilesiklerdir. Gii¢lii C-F baglar1 sayesinde hidrolize, fotolize, metabolizmaya
ve biyodegradasyona kars1 direngli olan bu bilesikler, kaliciliklar1 ve biyobirikimlilik 6zellikleri
nedeniyle "sonsuz kimyasallar" olarak nitelendirilmektedir. Bazt PFAS tiirleri kalic1 organik
kirleticiler (KOK) olarak taninmis ve Stockholm S6zlesmesi kapsamina alinmistir. Uzun siireli
maruziyetin kanser riskini artirdigi; tiroid hormon diizensizligi, bagisiklik baskilanmasi,
karaciger hasar1 ve gelisimsel bozukluklara yol a¢tig1 bilinmektedir. PFAS bilesikleri diinya
genelinde ylizey ve yeralt1 sularinda, igme suyu ve atiksu aritma tesisi ¢ikislarinda, hava, toprak
ve sediman ortamlarinda tespit edilmis olmasina karsin Tiirkiye'de bu bilesiklerle ilgili
kapsamli bir ¢evresel izleme calismasi bugiine dek yiirtitilmemistir. Bu boslugu gidermek
amactyla TUBITAK 1001 destegiyle tarimsal ve endiistriyel faaliyetlerin yogun oldugu Kiigiik
Menderes Nehri Havzas1 (Izmir) genelinde bir ¢alisma yiiriitiilmektedir. Kiiciikk Menderes
Nehri Pamucak kiyisindan Ege Denizi'ne dokiilmekte; nehre desarj edilen endiistriyel ve evsel
atiksular ile tarimsal drenaj sular1 havzanin kirletici ylikiinii artirmaktadir. Havza; Tire, Torbali
ve Odemis yerlesim merkezlerini, organize sanayi bolgelerini ve ¢ok sayida tekil endiistriyel
tesisi barindirmaktadir. Proje kapsaminda ylizey suyu, yeralti suyu, kentsel atiksu aritma
tesisleri giris ve ¢ikis sulari, organize sanayi bolgeleri ile tekstil ve seramik gibi tekil
endiistrilere ait aritma tesislerinin giris ve ¢ikis sulari, nehir sedimani, hava ve toprak gibi farkli
cevresel matrislerden Ornekler alinmakta; PFAS bilesiklerinin konsantrasyonlar: yiiksek
performansli sivi kromatografisi-tandem kiitle spektrometrisi (LC-MS/MS) yontemiyle
belirlenmektedir. Projede elde edilen ilk sonuglara gore kis mevsiminde evsel ve endiistriyel
AAT giris sulart ile bir dereden alinan suda toplam PFAS degerleri 42-160 ppb araliginda,
ornek alman diger su kiitlelerinde 0.1-26 ppb araliginda tespit edilmistir. Derlenen veriler
1s181nda olasi saglik riskleri de degerlendirilecektir. Proje ilerleyen asamalarinda ise bolgedeki
sanayi kuruluslart ile PFAS kirliligi arasindaki iliski incelenerek olasi kirlilik kaynaklarma
yonelik c¢ikarimlar da gelistirilecektir. Tiirkiye'de PFAS i¢in yasal smir degerler
bulunmadigindan, projenin verileri ulusal cevre mevzuatina 6nemli katki saglayacak; bulgular
AB ve ABD EPA Ilimit degerleri ile karsilastirmali olarak sunulacaktir. Bu arastirma,
Tiirkiye'de PFAS kirliliginin tiim temel ¢evresel matrislerde sistematik olarak degerlendirildigi
ilk ¢ok-matrisli ¢aligmadir ve sonuglari su kaynaklar1 yonetimi ile halk saglig1 politikalarina
dogrudan katki saglayacaktir.

Anahtar Kelimeler: Poli- ve per-florlu alkil maddeler (PFAS), Cevresel izleme.
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Forever Chemicals in the Kii¢ciik Menderes River Basin: A Multi-
Matrix Monitoring Study of Poly- and Per-Fluorinated Alkyl Substances

Neval BAYCAN!, Ezgi Ayis1g1 ASICI?, Oyanur OZTURK!, Hakan ALYURUK?, Yetkin
DUMANOGLU', Efem BILGIC!, Hasan ALTIOK!, Baris GUMUSTAS?,
Mustafa ODABASI!, Orhan GUNDUZ?

'Dokuz Eyliil University, Faculty of Engineering, Department of Environmental Engineering, izmir
2[zmir Institute of Technology, Department of Environmental Engineering, izmir
’Dokuz Eyliil University, Institute of Marine Science and Technology, Izmir
“Ege University, Drug Development and Pharmacokinetics Research and Application Center, Izmir
Corresponding author e-mail: neval.baycan@deu.edu.tr

Poly- and per-fluorinated alkyl substances (PFAS) are synthetic organic compounds
widely used since the 1940s in food packaging, fire-fighting foams, cosmetics, and numerous
industrial products. Due to their strong C-F bonds, these compounds are resistant to hydrolysis,
photolysis, metabolism, and biodegradation, and are termed “forever chemicals” owing to their
persistence and bioaccumulation potential. Certain PFAS species are recognized as persistent
organic pollutants (POPs) under the Stockholm Convention. Long-term exposure increases
cancer risk and causes thyroid hormone disruption, immune suppression, liver damage, and
developmental disorders.PFAS compounds are detected worldwide in surface water and
groundwater, drinking water and wastewater treatment plant effluents, air, soil, and sediment,
yet no comprehensive monitoring study has been conducted in Tiirkiye. To address this gap, a
TUBITAK 1001-funded study is underway in the agriculturally and industrially active Kiiciik
Menderes River Basin (Izmir). Discharging into the Aegean Sea at Pamucak, the river receives
industrial, domestic, and agricultural wastewaters that increase the basin's pollutant load. The
basin encompasses Tire, Torbali, and Odemis, organized industrial zones, and numerous
individual industrial facilities.Within the project scope, samples are collected from various
environmental matrices including surface water, groundwater, influents and effluents of
municipal wastewater treatment plants, influents and effluents of treatment plants serving
organized industrial zones and individual industries such as textile and ceramics, river
sediment, air, and soil, and PFAS concentrations are determined by high-performance liquid
chromatography-tandem mass spectrometry (LC-MS/MS). Initial results show winter total
PFAS concentrations of 42-160 ppb in domestic and industrial WWTP influents and a stream,
and 0.1-26 ppb in other sampled water bodies. Potential health risks will be evaluated using the
compiled data. In later phases, the relationship between local industries and PFAS
contamination will be examined to identify potential pollution sources. Since no regulatory
limit values exist for PFAS in Tiirkiye, the project's data will provide an important contribution
to national environmental legislation, with findings benchmarked against current EU and US
EPA limit values. This is the first multi-matrix study to systematically assess PFAS
contamination across all major environmental matrices in Tiirkiye, and its results will directly
support water resource management and public health policies.

Keywords: Poly- and per-fluorinated alkyl substances (PFAS), Environmental monitoring.
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Izmir i¢ Korfezinde Plastik ve Agir Metal Kirliligin 2'°Pb ve 1¥’Cs
Sediment Tarihlendirme Metodu ile Kronolojik Olarak Degerlendirilmesi
ve Ekolojik Risk Tayini
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Sedimentler, sucul ortamin temel, tamamlayici, dinamik bir pargasidir ve sucul
sistemlerdeki ¢evresel siireclerin ve kirleticilerin akibetinin anlasilmasinda dogal bir arsivdir.
Bu ¢alismada, izmir I¢ Korfezi’nden saglanan sediment korlarinda 2'°Pb ve '*’Cs tarihlendirme
yontemleri ile mikroplastik ve agir metal kirliliginin kronolojik olarak incelenmesi ve
potansiyel ekolojik riskin tayin edilmesi hedeflenmistir. Bu ¢alismanin hedefleri dogrultusunda,
R/V TUBITAK Marmara Arastirma Gemisi ile Izmir i¢ Kérfezi'nden (24 Agustos 2024) 4 adet
sediment koru alimmistir. Radyometrik tarihlendirme i¢in 50 cm uzunlugundaki sediment
korlari, ylizeyden itibaren 1 cm'lik kesitler halinde dilimlenmis ve her bir sediment 6rneginde
210pp, 226Ra ve 137Cs radyoniiklit aktivite konsantrasyonlart HPGe Gama Spektrometre sistemi
kullanilarak analiz edilmistir. CRS ve CIC modelleri kullanilarak yapilan 2!°Pb tarihlemesinin
dogrulugu, bagimsiz bir teknik olan '*’Cs tarihlemesi (1986 ve 1963 pikleri) ile desteklenmistir.
Tarihlendirilen Deniz-3A ve Deniz-4A korlar1, Korfez'deki Sedimantasyon Hizlarinin (SAR),
son elli yilda arttigini ve yilda 1 mm'den bugiin 2,3-4,3 mm'ye yiikseldigini ortaya koymustur.
USEPA Sediment Kalite Kilavuzu'na gore, Izmir i¢ Korfezi, “As, Cr ve Ni” metalleri agisindan
cok kirlenmis sinifinda yer almaktadir. Genelde, 1995 yilindan giiniimiize kadar gecen siiregte
incelenen tiim metaller i¢in hesaplanan Metal Zenginlesme Faktorlerinin (EF)> 1.5 oldugu
gozlenmistir. Ote yandan, ERL ve TEL esik degerlerinin asilmamasi, sedimentlerin
ekotoksikolojik acidan genel olarak diisiik risk tagidigini gostermistir. Yiiksek ¢oziintirliiklii
210pp tarihlendirmesi, bdlgedeki antropojenik baskilarin 1990’11 yillarin ortalarinda sediment
kayitlarinda belirginlesmeye basladigini ortaya koymustur. Benzer sekilde, bolgedeki plastik
kirliligi kiiresel plastik kirliligi egilimine paralel olarak, ge¢misten giiniimiize dogru artis
gostermektedir. Bolgedeki plastik kirliliginin 1970'lerde, 21 plastik/kg iken gilinlimiizde 448
plastik/kg’a ulastig1 ve plastik pargaciklarin %89,42 gibi biiyiik bir kismmin 5 mm'den kiiciik
mikroplastiklerden, %10,58'inin ise 5-25 mm boyut aralifindaki mezoplastiklerden olustugu
gozlenmistir. Izmir I¢ Korfezi'nde, Antroposen kirilim esiginin sediment kayitlar1 ile
belirlendigi bu ¢aligma, gelecekteki risklere karsi siirdiiriilebilir kiyr yonetimine katkida
bulunabilecek bir veri taban1 sunmaktadir.

Anahtar Kelimeler: Izmir Korfezi, Sediment tarihleme, Mikroplastik ve agir metal, Potansiyel
ekolojik risk.
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Sediments are a fundamental, complementary, and dynamic part of the aquatic
environment and a natural archive for understanding the fate of environmental processes and
pollutants in aquatic systems. This study aimed to chronologically investigate microplastic and
heavy metal pollution in sediment cores collected from the Inner Gulf of Izmir using 210Pb and
137Cs dating methods, and to determine potential ecological risks. In line with the objective of
this study, four sediment cores were collected from the Inner Gulf of Izmir (August 24, 2024)
using the R/V TUBITAK Marmara Research Vessel. For radiometric dating, 50 cm long
sediment cores were sliced into 1 cm sections from the surface, and the radionuclide activity
concentrations of 2!°Pb, *°Ra and !*’Cs in each sediment sample were analyzed using an HPGe
Gamma Spectrometer system. The accuracy of the >!°Pb dating, performed using CRS and CIC
models, was supported by '*’Cs dating (1986 and 1963 peaks), an independent age control
technique. Dated Deniz-3 A and Deniz-4A cores revealed that Sedimentation Rates (SAR) in the
Gulf have increased over the last fifty years, from 1 mm/year to 2.3-4.3 mm/year today.
According to the USEPA Sediment Quality Guide, the Inner Gulf of Izmir is classified as highly
polluted in terms of “As, Cr, and N1” metals. In general, it has been observed that the "Metal
Enrichment Factors (EF) > 1.5" calculated for all metals examined from 1995 to the present.
On the other hand, the fact that the ERL and TEL threshold values were not exceeded indicates
that the sediments generally pose a low ecotoxicological risk. High-resolution 2!°Pb dating
revealed that anthropogenic pressures in the region began to become evident in the sediment
records in the mid-1990s. Similarly, plastic pollution in the region has increased from the past
to the present, paralleling the global plastic pollution trend. It has been observed that plastic
pollution in the region has reached 448 plastics/kg today, up from 21 plastics/kg in the 1970s,
and that a large proportion (89.42%) of plastic particles consists of microplastics smaller than
5 mm, while 10.58% consists of mesoplastics in the 5-25 mm size range. This study, which
determined the Anthropocene breakdown threshold in the Inner Gulf of Izmir using sedimentary
records, provides a database that can contribute to sustainable coastal management by
predicting future risks.

Keywords: Izmir Bay, Sediment dating, Microplastics and heavy metals, Potential ecological
risks.
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Sintine Sularinin Yonetimi ve Aritilabilirligi; Elektrokoagiilasyon
Ornegi

Fatih ILHAN!, Kiibra ULUCAN-ALTUNTAS?, irsad BAYIRHAN?, Esra Billur
BALCIOGLU ILHAN*, Ugur KURT!

"' Yildiz Teknik Universitesi, insaat Fakiiltesi, Cevre Miihendisligi Boliimii, istanbul
2 Istanbul Teknik Universitesi, Insaat Fakiiltesi, Cevre Miihendisligi Boliimii, Istanbul
3 Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Deniz Isletmeciligi Anabilim Dali, Istanbul
4Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi Anabilim Dali, Istanbul
Sorumlu yazar e-posta: ibayirhan@istanbul.edu.tr

Sintine sulari, gemi operasyonlart sonucu agir metaller, petrol hidrokarbonlar1 gibi
organik ve inorganik kirleticiler igerdiklerinden denizel ortam i¢in ciddi bir kirlilik kaynagi
olarak kabul edilmektedirler. Bu tiirde atik sularin en temel 6zelligi, bilesimlerinin degiskenlik
gostermesi ve yiiksek oranda emiilsifiye yag igermeleridir. Bu ise aritim proseslerinin
uygulanmasinda zorlayici bir etken olup uluslararasi mevzuatlarda belirtilen desarj limitlerine
uyumu giiglestirmektedir. Literatiirde sintine sularinin aritimi igin fiziksel, kimyasal, biyolojik
ve membran prosesleri gibi ¢esitli yontemler ele alinmistir. Ancak 6zellikle emiilsifiye yaglarin
uzaklastirilmas: gerektiginde, geleneksel yontemlerin ¢ogunlukla yeterli bir performans
gosteremedigi anlagilmaktadir. Bu sebeple son yillarda daha verimli ve pratik alternatif
proseslerin arastirilmasi gerekliligi artmistir. Bu c¢alisma kapsaminda, sintine sularinin
aritilabilirligi cesitli prosesler bakimindan ele alinarak bu proseslerin genel avantajlar1 ortaya
konmustur. Ozellikle elektrokoagiilasyon yontemi, sistemdeki kimyasal kullanimi agisindan
sinirlt kalabilmesi ve sintine suyunun yiiksek iletkenlik 6zelligini kullanabilmesi nedeniyle 6ne
cikmaktadir. Calismada kullanilan elektrokoagiilasyon/elektroflotasyon prosesi i¢in yanit
yiizey yontemi (YYY) uygulanmis ve siire¢ parametreleri en uygun seviyelere getirilecek
sekilde optimize edilmistir. Elde edilen sonuglara gore, yaklasik 9,42 mA/cm? akim yogunlugu,
29,29 °C sicaklik ve yaklasik 11,7 dakika reaksiyon siiresi altinda KOI ve yag-gres giderim
verimleri sirastyla %92,3 ve %81,7 olarak belirlenmistir. Ancak yag-gres degerleri icin desarj
limitlerinin tam olarak saglanabilmesi i¢in elektrokoagiilasyon yontemi tek basma yeterli
olmadigindan, ileri bir arittm veya hibrit sistem ile entegrasyonunun gerekli oldugu da géz
oniinde bulundurulmalidir.

Anahtar Kelimeler: Sintine suyu, Elektrokoagiilasyon, Deniz kirliligi, KOI Giderimi, Yag-
gres.
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Management and Treatability of Bilge Water:
Electrocoagulation Case Study

Fatih ILHAN', Kiibra ULUCAN-ALTUNTAS?, irsad BAYIRHAN?,

Esra Billur BALCIOGLU ILHAN*, Ugur KURT!

!'Yildiz Technical University, Faculty of Civil Engineering,
Department Of Environmental Engineering, Istanbul
2 {stanbul Technical University, Faculty of Civil Engineering,
Department Of Environmental Engineering, Istanbul
3 Istanbul University, Institute of Marine Sciences and Management,
Department of Marine Management, Istanbul
4Istanbul University, Institute of Marine Sciences and Management,
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Corresponding author e-mail: ibayirhan@istanbul.edu.tr

Bilge water is considered a serious source of pollution in the marine environment
because it contains organic and inorganic pollutants, such as heavy metals and petroleum
hydrocarbons, resulting from ship operations. The most fundamental characteristic of this type
of wastewater is its variable composition and high emulsified-oil content. This presents a
challenge in implementing treatment processes and makes it difficult to comply with discharge
limits specified in international regulations. Various treatment methods, including physical,
chemical, biological, and membrane processes, have been investigated in the literatiire.
However, it has become apparent that traditional methods often fail to deliver adequate
performance, especially when it comes to removing emulsified oils. Therefore, the need to
research more efficient and practical alternative processes has increased in recent years. This
study examines the treatability of bilge water using various processes and highlights the general
advantages of these processes. The electrocoagulation method, in particular, stands out because
it limits the use of chemicals in the process and can utilize the high conductivity of bilge water.
The response surface method (RSM) was applied to the electrocoagulation/electroflotation
process used in the study, and the process was optimized to bring its parameters to the most
usable levels. According to the results obtained, the COD and oil-grease removal efficiencies
were determined to be 92.3% and 81.7%, respectively, under a current density of approximately
9.42 mA/cm?, a temperature of 29,29 °C, and a reaction time of approximately 11.7 minutes.
However, it should be considered that electrocoagulation alone is not sufficient to fully meet
the discharge limits for oil and grease levels, and integration with an advanced treatment or
hybrid system is necessary.

Keywords: Bilge water, Electrocoagulation, Marine pollution, COD removal, Oil and grease.
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Marmara Denizi’nde Farmasotik Bilesiklerin Varhg: ve Ekosistem ile
Insan Saghg1 Uzerindeki Risklerinin Degerlendirilmesi

Nagihan ERSOY KORKMAZ', Basak SAVUN?, Giildehan DERYAL', Seben YUCEL',
Deniz TASKIN KAYA!, Abdullah AKSU!, Nuray CAGLAR BALKIS'

'{stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii,
Kimyasal Osinografi Ana Bilim Dali, Istanbul
?fstanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii,
Denizel Cevre Ana Bilim Dal1, Istanbul
Sorumlu yazar e-posta: nagihan.ersoy@jistanbul.edu.tr

Farmasotik bilesikler, yaygin kullanimlar1 ve yetersiz aritim siirecleri nedeniyle sucul
ortamlarda giderek artan bir sekilde tespit edilen ve ekosistem ile insan sagligi {lizerinde
potansiyel riskler olusturan dnemli kirleticiler arasinda yer almaktadir. Bu c¢aligmada, insanlar
tarafindan yaygin olarak kullanilan ve alict ortamlarda siklikla tespit edilen farkli tedavi
gruplarima ait farmasotik  bilesiklerin  (antienflamatuvar [ibuprofen], antiepileptik
[karbamazepin] ve hormonlar [estron, 17B-estradiol]) Marmara Denizi su ve biyotasindaki
varliklari, biyobirikimleri ile g¢evresel ve insan sagligi riskleri arastirilmistir. Calisma
kapsaminda 2023 yil1 boyunca dort mevsimde (Mart, Haziran, Eyliil ve Aralik) Yalova (MD24)
ve Adalar Bolgesi (MD26) istasyonlarindan su ve biyota ornekleri toplanmigtir. Su ornekleri
her istasyonda bes farkli derinlikten alinmis, biyota ornekleri ise hani, berlam, istavrit ve
kirlangig tiirlerinin kas dokularindan elde edilmistir. Su numunelerinden farmasétik bilesiklerin
ekstraksiyonu icin kati1 faz ekstraksiyonu (SPE) yontemi uygulanirken, biyota orneklerinde
QuEChERS yo6ntemi ve ardindan dSPE temizleme asamasi kullanilmistir. Tiim 6rnekler daha
sonra GC-MS cihazi ile analiz edilmistir. Deniz suyu analiz sonuglarinda, bir yil boyunca dort
mevsimde 17a-etinilestradiol  (<0,009-0,73 pg/L), ibuprofen (<0,018-1,56 pg/L),
karbamazepin (<0,022-2,12 ug/L) ve estron (<0,013-0,54 png/L) olduklar tespit edilmistir.
Biyota orneklerinde ise ibuprofen en sik tespit edilen farmasatik bilesik olup konsantrasyonlari
<1,60-300,47 ng/g araliginda degismistir. Karbamazepin (<1,52-75,39 ng/g) baz1 6rneklerde
belirlenirken, steroid hormonlar estron (<1,92-198 ng/g) ve 17B-estradiol (<1,24-43,03 ng/g)
farkli tiir ve mevsimlerde tespit edilmistir. Cevresel risk degerlendirme sonuglarina gore,
ibuprofen, karbamazepin ve hormon tiirevi bilesikler genel olarak Marmara Denizi’ndeki sucul
organizmalar i¢in diisiik veya orta diizeyde risk gdstermistir. Deniz iiriinleri tiikketimi yoluyla
tehlike katsayilar1 (HQ) incelendiginde, ¢ogu bilesik tiim hedef gruplar igin diisiik risk
seviyelerinde bulunmus; ancak estron i¢in ¢cocuk grubunda (6 yas) bir 6rnekte HQ degerinin
0,1’1 agmasi, deniz lirlinlerinin tiiketimi yoluyla insanlar i¢in potansiyel bir saglik riskine igaret
etmistir. Bu bulgular, farmasotik bilesiklerin sucul organizmalar ve bazi insan gruplari icin
potansiyel risk olusturdugunu gostermektedir. Bu nedenle, Marmara Denizi’nde bu bilesiklerin
diizenli olarak izlenmesi ve etkili yOnetim stratejilerinin gelistirilmesi biiylikk Onem
tagimaktadir.

Anahtar Kelimeler: Farmasotik bilesikler, Deniz suyu, Balik, Risk degerlendirmeleri,
Kentlesme, Marmara Denizi.
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Occurrence, Environmental and Human Health Assessment of
Pharmaceutical Compounds in the Sea of Marmara
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Deniz TASKIN KAYA!, Abdullah AKSU!, Nuray CAGLAR BALKIS'

Istanbul University, Institute of Marine Sciences and Management,
Department of Chemical Oceanography, Istanbul
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Pharmaceutical compounds are increasingly found as pollutants in aquatic environments
due to widespread use and insufficient treatment, posing risks to ecosystems and human health.
This study examined the detection, bioaccumulation, and potential environmental and health
risks of pharmaceutical compounds across different therapeutic categories (including anti-
inflammatories [ibuprofen], antiepileptics [carbamazepine], and hormones [estrone, 17[-
estradiol]) that are commonly used by humans and are frequently detected in receiving waters.
Samples were collected from Yalova (MD24) and Adalar Region (MD26) throughout 2023 in
four seasons (March, June, September, and December). Water was sampled at five depths at
each station, and biota samples were collected from the muscle tissue of grouper, brown
comber, European hake, horse mackerel, and tub gurnard. Pharmaceutical compounds were
extracted from water using solid-phase extraction (SPE) and from biota using the QUEChERS
method with dSPE clean-up, followed by analysis by GC-MS. Results showed the presence of
17a-ethinylestradiol (<0.009-0.73 pg/L), ibuprofen (<0.018-1.56 ng/L), carbamazepine
(<0.022-2.12 pg/L), and estrone (<0.013-0.54 pg/L) in seawater throughout the year and across
all four seasons. In biota, ibuprofen was most frequently detected, with levels ranging from
<1.60 to 300.47 ng/g. Carbamazepine was found in some samples (<1.52-75.39 ng/g), while
steroid hormones estrone (<1.92-198 ng/g) and 17-estradiol (<1.24-43.03 ng/g) were detected
in various species and seasons. Environmental risk assessments indicated that ibuprofen,
carbamazepine, and hormone derivatives generally posed low to moderate risks to aquatic life
in the Marmara Sea. Though one sample for one age group (children, 6 years old) showed an
HQ above 0.1 for estrone, suggesting a potential health concern, most compounds showed low
risk levels based on hazard quotient (HQ) analysis from seafood consumption for most age
groups. These findings highlight that pharmaceutical compounds may threaten both aquatic
organisms and certain human groups. Consequently, regular monitoring and effective
management strategies are essential for these waters.

Keywords: Pharmaceutical compounds, Seawater, Fish, Risk assessments, Urbanization, Sea
of Marmara.
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Homa Lagiinii/Gediz Delta Alaninda Dogal/Yapay Radyoniiklit
Aktivite Dagilimlar: ve 137Cs Yontemi ile Sedimantasyon Hizi Tayini

Buket GULSOY!, Giinseli YAPRAK!, flker SERT!, Burak OLUCAY'
'Ege Universitesi, Niikleer Bilimler Enstitiisii, Niikleer Bilimler, Izmir
Sorumlu yazar e-posta: buketgulsoy@outlook.com

Homa Lagiinii, 1998 yilindan bu yana Ramsar S6zlesmesi kapsaminda "Uluslararasi
Oneme Sahip Sulak Alan" statiisiinde olan Gediz Deltasi'nin stratejik bir parcasidir. Lagiinler,
karasal ve denizel faktorlerin etkisinde olup, bir¢ok tiir kus, balik ve diger organizmalarin
beslendigi, gelistigi en verimli ekosistemleri arasinda yer alirlar. Lagiinler, sahip olduklar1 yar1
kapal1 yap1 ve ¢evresel dinamikler nedeniyle doganin en si1g ve hassas ekosistemleri arasinda
yer almaktadir. Lagiinlerin hassasiyetini artiran en 6nemli unsurlardan biri, kirleticiler i¢in bir
"tuzak havuzu" gorevi gormeleridir. Yar1 kapali yap1 ve yavas su hareketleri, havzadan gelen
organik, inorganik ve dogal/yapay radyontiklitlerin sediment biinyesinde hapsedilmesine neden
olmaktadir. Farkli alanlar1 saglayan laglinlerde dogal ve yapay radyoaktivite seviyelerinin
incelenmesi, ekosistemin son ylizyil i¢indeki degisimlerini anlamak, kirlilik tarihgesini
belirlemek ve sedimantasyon siireglerini izlemek agisindan stratejik bir 6neme sahiptir. Bu
dogrultuda sunulan ¢alismada, Homa Lagiinli'nden sistematik olarak alinan 10 sediment kor
orneginde ‘‘***Th, ?*Ra, *°K ve '*’Cs” radyoniiklit aktivite konsantrasyonlarmin dagilim
profilleri elde edilmistir. Lagiinden saglanan sediment korlarinda, HPGe gama spektrometre
sistemi ile saptanan ortalama dogal radyoniiklit aktivite konsantrasyonlari; 2*Th icin
49.31+2.52 Bg/kg, **°Ra icin 28,64+2,73 Bg/kg, ve 40K i¢in 697+17 Bg/kg olarak bulunmus,
I37Cs aktivitesinin ise lagiin genelinde 2-18 Bq/kg arasinda degistigi gdzlenmistir 137Cs, sucul
ortamlara girdiginde kil mineralleri ve organik partikiillere geri doniilemez sekilde, kuvvetle ve
hizla adsorbe olur ve bu "parcacik reaktif" 6zelligi sayesinde sediment dinamiklerini izlemek
igin giiclii bir "parmak izi" islevi goriir. Bu dogrultuda, '*’Cs’nin 1986 Cernobil ve 1963 niikleer
serpinti pikleri referans alinarak Homa Lagiiniinde ortalama Sedimantasyon Hizlar: (SAR)
saptanmistir. Lagiiniin farkli noktalarinda SAR’1n degiskenlik gosterdigi (0.2-0.6 cm/y1l) ve
genel olarak yiizeyde daha yiiksek, derinlerde ise azalan bir eilim sergiledigi gozlenmistir.
Yiiksek sedimantasyon hizi, lagiinlerin hizla si3lagsmasina, su sirkiilasyonunun bozulmasina ve
biyolojik c¢esitliligin (balik {ireme alanlari, kus habitatlar1) zarar gormesine neden
olabilmektedir. Sedimantasyon hizinin izlenmesi, lagiliniin "yasam siiresini" 6ngdérmek ve
derinlestirme veya 1slah projeleri gibi miidahaleleri planlamak i¢in kritik 6neme sahiptir.

Anahtar Kelimeler: Homa Lagiinii/Gediz Deltasi, Dogal radyoniiklitler, Cs-137,
Sedimantasyon hizi (SAR).
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Natural/Artificial Radionuclide Activity Distributions in Homa
Lagoon/Gediz Delta Area and Sedimentation Rate Determination by the
137Cs Method

Buket GULSOY!, Giinseli YAPRAK!, flker SERT!, Burak OLUCAY'

'Ege University, Institute of Nuclear Sciences, Department of Nuclear Sciences, Izmir
Corresponding author e-mail’ buketgulsoy@outlook.com

Homa Lagoon is a strategic part of the Gediz Delta, which has been a "Wetland of
International Importance" under the Ramsar Convention since 1998. Lagoons are among the
most productive ecosystems, influenced by terrestrial and marine factors, and are home to many
species of birds, fish, and other organisms. Due to their semi-enclosed structure and
environmental dynamics, lagoons are among the shallowest and most sensitive ecosystems in
nature. One of the most important factors increasing the sensitivity of lagoons is that they act
as a "sink" for pollutants. The semi-enclosed structure and slow water movements cause
organic, inorganic, and natural/artificial radionuclides from the basin to be trapped in the
sediment. Investigating natural and artificial radioactivity levels in lagoons, which provide
optimal feeding, shelter, and nesting areas for numerous species with diverse habitat
preferences, is of strategic importance for understanding ecosystem changes over the last
century, determining pollution history and sedimentation processes. In this study, distribution
profiles of radionuclide activity concentrations of “?**Th, *°Ra, “°K and '*’Cs” were obtained
from 10 sediment core samples systematically collected from Homa Lagoon. The average
natural radionuclide activity concentrations detected in the sediment cores from the lagoon
using an HPGe gamma spectrometer system were found to be 49.31+2.52 Bq/kg for 232Th,
28.64+2.73 Bq/kg for ?°Ra, and 697+17 Bg/kg for “°K. When "3’Cs enters aquatic
environments, it adsorbs strongly and rapidly to clay minerals and organic particles in an
irreversible manner, and thanks to this "particle reactive" property, it serves as a strong
"fingerprint" for monitoring sediment dynamics. Accordingly, average sedimentation rates
(SAR) in Homa Lagoon were determined by referencing the 1986 Chernobyl and 1963 nuclear
fallout peaks of '3’Cs. It was observed that the SAR varied at different points in the lagoon (0.2-
0.6 cm/year) and generally showed a higher trend at the surface and a decreasing trend in the
depths. High sedimentation rates can lead to rapid shallowing of lagoons, disruption of water
circulation, and damage to biodiversity (fish breeding grounds, bird habitats). Determination of
the sedimentation rates is critical for predicting the "lifespan" of the lagoon and planning
interventions such as deepening or reclamation projects.

Keywords: Homa Lagoon/Gediz Delta, Natural radionuclides, Cs-137, Sedimentation rate
(SAR).
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egirmendere Drenaj Alanindaki Deniz Sedimentlerinde Plastik Katki
Kimyasallar1 Diizeyleri ve Dagilimlar:

Nigar ALKAN', Ali ALKAN?, Ulkii GULER?

!'Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Trabzon
2Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
3 Hacettepe Universitesi, Fen Fakiiltesi, Kimya Boliimii, Ankara
Sorumlu yazar e-posta: anigar@gmail.com

Bu calisma ile Degirmendere Nehri araciligiyla Karadeniz’e tasinan sedimentlerde,
Ftalik Asit Esterleri (PAE’ler) ve organofosfat esterleri (OPE’ler)’nin diizeylerinin belirlenmesi
ve bu kirleticilerin istasyonlara bagli alansal dagilimlarinin ortaya konulmasi amaglanmistir.
Sediment ornekleri iki farkli donemde Ekman Grab kullanilarak toplanmistir. Toplanan
orneklerde PAE ve OPE bilesiklerinin analizi, kat1 faz ekstraksiyonu (SPE) sonrasinda gaz
kromatografisi/kiitle spektrometrisi (GC-MS) yontemi ile gerceklestirilmistir. Ayrica
sedimentlerin tane boyutu dagilimi ve toplam organik karbon (TOC) igerikleri belirlenmistir.
Sediment 6rneklerinde tane boyutu dagilimlari graniil (9%0,25-4,38), kum (%20,06-77,06) ve
silt (%19,70-79,52) araliginda oldugu belirlenmistir. Ortalama TOC diizeyi %0,72+0,34 olarak
tespit edilmistir. Ortalama XPAE konsantrasyonlari (ng/g kuru agirlik) ilk o6rnekleme
doneminde 17,87+6,53, ikinci donemde ise 16,52+8,04 olarak belirlenmistir. LOPE
konsantrasyonlar1 ise ilk donemde 5,23+0,80 ng/g, ikinci donemde 3,99+2.43 ng/g olarak
Ol¢tilmiistiir. TOC ile silt tane boyu fraksiyonu arasinda pozitif (r=0,66), kum fraksiyonu ile ise
negatif (r=-0,66) korelasyon belirlenmistir. TOC ile ZPAE (1=0,41) ve ZOPE (r=0,61) diizeyleri
arasinda pozitif iliskiler saptanmistir. Elde edilen sonuglar, Degirmendere Nehri araciligiyla
Karadeniz’e tasinan sedimentlerde PAE ve OPE bilesiklerinin bulundugunu ve 6zellikle ince
taneli sedimentler ile yiiksek TOC igeriginin bu kirleticilerin birikiminde 6nemli rol oynadigim
gostermektedir. Ayrica TOC ile ZPAE ve ZOPE konsantrasyonlar1 arasindaki pozitif iliskiler,
bu bilesiklerin sedimentin organik fazina baglanma egilimini desteklemektedir.

Anahtar Kelimeler: Degirmendere, Karadeniz, Sediment, Ftalik asit esterleri, Organofosfat
esterleri.
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This study aimed to determine the levels of phthalic acid esters (PAEs) and
organophosphate esters (OPEs) in sediments transported to the Black Sea via the Degirmendere
River and to reveal the spatial distribution of these pollutants among the sampling stations.
Sediment samples were collected during two different sampling periods using an Ekman grab.
The analysis of PAE and OPE compounds in the collected samples was performed by gas
chromatography/mass spectrometry (GC-MS) following solid phase extraction (SPE). In
addition, the grain size distribution and total organic carbon (TOC) contents of the sediments
were determined. Grain size distributions of the sediment samples ranged between granule
(0.25-4.38%), sand (20.06—77.06%), and silt (19.70—79.52%) fractions. The average TOC level
was determined as 0.72 + 0.34%. The mean XPAE concentrations (ng g' dry weight) were
17.87 £ 6.53 in the first sampling period and 16.52 + 8.04 in the second period. The XOPE
concentrations were measured as 5.23 £ 0.80 ng g! in the first period and 3.99 £2.43 ng g' in
the second period. A positive correlation was observed between TOC and the silt fraction (r =
0.66), whereas a negative correlation was found between TOC and the sand fraction (r =—0.66).
In addition, positive relationships were determined between TOC and XPAE (r = 0.41) and
YOPE (r=0.61) concentrations. The results indicate the presence of PAE and OPE compounds
in sediments transported to the Black Sea via the Degirmendere River. The relationships
between sediment characteristics and pollutant distribution suggest that fine grained sediments
(particularly the silt fraction) and higher TOC contents play an important role in the
accumulation of these contaminants. Furthermore, the positive correlations between TOC and
>PAE and ZOPE concentrations support the tendency of these compounds to associate with the
organic phase of sediments.

Keywords: Degirmendere, Karadeniz, Sediment, Phthalic acid esters, Organophosphate esters.
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Deniz Suyunda Besin Elementlerinin Otonom Analizine Yonelik
Mikroreaktor Sistemlerinin Dizaym

Hakan ALYURUK!, Mustafa BILGIN', Enis DARILMAZ', Esin ULUTURHAN!

! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, {zmir
Sorumlu yazar e-posta: hakan.alyuruk@deu.edu.tr

Deniz ortaminda, inorganik besin elementleri—ozellikle nitrit, nitrat, amonyum, orto-
fosfat ve silikat—deniz suyunun temel bilesenlerini olusturur. Biyojeokimyasal dongiilerin bir
parcasi olan bu maddeler birincil iiretkenligin siirdiiriilmesinde hayati bir rol oynar. Dolayisiyla,
deniz, nehir agzi, kiy1 ve nehir sistemlerindeki besin elementlerinin izlenmesi, ekosistem sagligi
ve genel su kalitesinin gostergeleri olarak 6nemli veriler saglar. Tiirevlendirme reaksiyonlari,
besin elementi analizinin en 6nemli basamagini olusturur ve kisa tepkime siireleri, operasyonel
basitlik, maliyet etkinlik ve standart spektroskopik cihazlarla uyumluluk gibi 6nemli avantajlar
sunar. Teknolojik doniisiim sayesinde saha caligmalart i¢in otonom analiz cihazlarinin
gelistirilmesi, eser diizeylerdeki maddelerin analizine olanak tanimgstir. Onemli ornekler
arasinda SubChemPak Analizorii, Otonom Profilleme Besin Maddesi Analizorii (APNA) ve
Spektrofotometrik Element Analiz Sistemi (SEAS) sayilabilir. Diger 6nemli yenilikler arasinda
Lab-on-a-Chip (LOC) nitrit ve nitrat analizorleri, siirekli akisli ¢ok dalga boylu
mikroanalizorler, Water In Situ Analyzer (WIZ Probe) ve Sivi Dalga Kilavuzu Kapiler
Hiicreleri (LWCC) ile birlestirilmis Sirali Enjeksiyon Analizi (SIA) sistemleri sayilabilir. Bu
otonom sistemler, geleneksel analiz yontemlerine gore iki avantaj saglar: verileri daha yiiksek
zamansal ¢oziintirliiklerde saglar ve ger¢ek zamanl bilgilerin aninda paylasilmasini saglar. Bu
tirden gelismis Ozellikler, gercek zamanli karar destegi, besin maddesi tasimniminin
modellemesi, biitce analizi ve dogru yiik tahmini dahil olmak iizere ¢cok sayida uygulamay1
kolaylastirir. ~ Ileriye  doniik  gelistirmeler igin, izleme teknolojilerinde  kiiresel
karsilagtirilabilirlik, eser diizeyde tespit smirlarinin diisiiriilmesi, ¢ok parametrenin dahil
edildigi sistemler ve kamunun veriye erisilebilirligine odaklanmalidir. Mikroreaktdrler, reaktif
tiketimini azaltarak hizli ve yiiksek verimli tiirevlendirmeyi miimkiin kilan kii¢iik 6lgekli,
basingli kanallar saglayarak uygulanabilir bir ¢6ziim sunar. Geleneksel sistemlerden bu
platformlara gecis, sulu ortamda yiiksek reaktiviteye sahip yeni, diisiik maliyetli reaktiflerin
tanimlanmasini gerektirir. Bu baglamda, nitrit ve amonyumun tayini i¢in besin elementine 6zel
dizayn edilmis mikroreaktor tabanli analitik yontem arastinlmistir. HPLC’de floresans
dedektor ile dogrulanmis laboratuvar deneyleri, 3,4-diaminopiridin kullanilarak ti¢ dakikalik
reaksiyon siiresi icinde nitrit i¢in 12 nM'lik bir tespit sinir1 saglamustir. Ote yandan, amonyum
analizi i¢in ftalaldehit ve 2-merkaptoimidazol ile iki agsamal1 bir reaksiyon yirmi dakika iginde
10 nM'lik bir tayin sinir1 saglamistir. Bu bulgular, uygun reaktif se¢imi ve optimize edilmis
mikroreaktor tasarimi ile yerinde izleme ic¢in minyatiir 6lgekte yiiksek performansl besin
elementi analizi yapilabilecegini géstermektedir.

Anahtar Kelimeler: Mikroreaktor, Deniz suyu, Nitrit, Amonyum, Besin elementi.
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Design of Microreactor Systems for the Autonomous Analysis of
Nutrients in Seawater

Hakan ALYURUK!, Mustafa BILGIN', Enis DARILMAZ', Esin ULUTURHAN!

! Dokuz Eyliil University, Institute of Marine Sciences and Technology, izmir
Corresponding author e-mail: hakan.alyuruk@deu.edu.tr

In the marine environment, inorganic nutrients-specifically nitrite, nitrate, ammonium,
ortho-phosphate, and silicate—constitute essential seawater components. These substances
participate in biogeochemical cycles and have a vital role in sustaining primary productivity.
Consequently, monitoring nutrients in marine, estuarine, coastal, and riverine systems provides
indispensable data, as they serve as functional indicators of ecosystem health and overall water
quality. Chemical derivatization reactions are central to environmental nutrient analysis,
offering significant advantages such as rapid processing times, operational simplicity, cost-
effectiveness, and compatibility with standard spectroscopic instrumentation. Over time, the
development of autonomous in-situ instruments has revolutionized wet chemical analysis at
trace levels. Notable examples include the SubChemPak Analyzer, the Autonomous Profiling
Nutrient Analyzer (APNA), and the Spectrophotometric Elemental Analysis System (SEAS).
Other significant innovations include Lab-on-a-Chip (LOC) nitrite and nitrate analyzers,
continuous-flow multiwavelength microanalyzers, the Water In Situ Analyzer (WIZ Probe),
and Sequential Injection Analysis (SIA) systems coupled with Liquid Waveguide Capillary
Cells (LWCC). These autonomous systems provide two transformative advantages over
traditional discrete analysis methods: they capture data at significantly higher temporal
resolutions and enable the immediate dissemination of real-time information. Such advanced
capabilities facilitate numerous applications, including real-time decision support, nutrient
transport modeling, budget analysis, and accurate load estimation. To further progress, future
monitoring technologies should focus on global comparability, trace-level detection limits,
multi-parameter integration, and enhanced public data accessibility. Microreactors offer a
viable solution by providing small-scale, pressurized channels that enable rapid, high-yield
derivatization with reduced reagent consumption. The transition from conventional systems to
these platforms requires the identification of new, low-cost reagents with high reactivity in
aqueous medium. In this context, two microreactor-based analytical methods for the
determination of nitrite and ammonium were investigated. Laboratory experiments, validated
through HPLC fluorescence detection, yielded a 12 nM detection limit for nitrite within three
minutes of reaction using 3.,4-diaminopyridine. On the other hand, ammonium analysis
achieved a 10 nM limit in twenty minutes via a two-step reaction with phthalaldehyde and 2-
mercaptoimidazole. These findings confirm that with appropriate reagent selection and
optimized microreactor design, high-performance nutrient analysis is achievable at a
miniaturized scale for on-site monitoring.

Keywords: Microreactor, Seawater, Nitrite, Ammonium, Nutrients.
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Karadeniz’de Plastik Katki Kimyasallar: ve Kalic1 Organik
Kirleticilerin Su-Plastik-Biyota Matrikslerinde Es Zamanh Dagilim

Ulgen AYTAN!?, Serap PASLI'2, Mert MINAZ!, Oltan CANLI?, Baris GUZEL?
! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Rize
2 Recep Tayyip Erdogan Universitesi, Mikroplastik Arastirma Birimi, Rize
3TUBITAK-Marmara Arastirma Merkezi, Iklim ve Yasam Bilimleri Bsk. Yrd.
iklim Arastirmalari ve Su Yonetimi AG
Sorumlu yazar e-posta: ulgen.kopuz@erdogan.edu.tr

Bu calisma ile, Giineydogu Karadeniz denizel ortaminda plastiklerle iliskili katk1
kimyasallar1 (PKAK) ile kalic1 organik kirleticilerin (KOK) su, plastik ve biyota matrikslerinde
es zamanhi dagilimini birlikte degerlendirilmistir. Calisma kapsaminda, polimer
matrikslerinden salinabilen ya da ¢evresel ortamdan adsorplanabilen plastiklestiriciler, fenolik
bilesikler ve antioksidanlar gibi plastik kaynakli kimyasallar ile polisiklik aromatik
hidrokarbonlar (PAH), poliklorlu bifeniller (PCB), pestisitler ve fungusitler birlikte
incelenmistir. Nisan—Eyliil 2025 doneminde gerceklestirilen drneklemelerde, plastik katki
kimyasallarinin deniz suyunda yaygin olarak bulundugu, ancak plastik atiklarda ¢ok daha
yliksek konsantrasyona ulastigi belirlenmistir. Benzer sekilde, KOK gruplar1 da matriksler
arasinda farkli dagilim gostermis, 6zellikle PAH ve pestisitlerin hem su hem plastik 6rneklerde
one ciktigr saptanmistir. PCB’ler deniz suyunda tespit edilemezken, plastik ve biyota
orneklerinde belirlenmistir. Midye 6rneklerinde Slgiilen kirletici diizeyleri, biyolojik birikim
stireglerinin 6nemini ortaya koyarken, plastik atiklarin bir¢ok kirletici i¢in gevresel tastyici ve
potansiyel kaynak islevi gordiigiinii gostermistir. Elde edilen bulgular, Karadeniz’de plastik
kirliliginin yalmzca fiziksel bir baski unsuru olmadigini, ayni zamanda plastik katki
kimyasallar1 ve adsorbe organik Kkirleticiler yoluyla 6nemli bir kimyasal stres faktorii
olusturdugunu gostermektedir. Bu nedenle plastiklerin denizel ekosistem tizerindeki etkilerinin
degerlendirilmesinde, yalnizca miktarlar1 degil, tasidiklar1 ve salabildikleri kimyasal yiikiiniin
de dikkate alinmas1 gerekmektedir.

Anahtar Kelimeler: Plastik kirliligi, Plastik katki kimyasali, Kalict organik Kkirletici,
Biyoakiimiilasyon, Karadeniz.
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Simultaneous Occurrence of Plastic Additives and Persistent
Organic Pollutants in Water, Plastic, and Biota Matrices of the Black Sea

Ulgen AYTAN!?, Serap PASLI'2, Mert MINAZ!, Oltan CANLI?, Baris GUZEL?
! Recep Tayyip Erdogan University, Faculty of Fisheries, Rize
2Recep Tayyip Erdogan University, Mikroplastic Research Unit, Rize
3 Climate Studies and Water Management Research Group, Climate and Life Vice Presidency, TUBITAK
Marmara Research Center, 41470, Gebze, Kocaeli
Corresponding author e-mail: ulgen.kopuz@erdogan.edu.tr

This study evaluated the simultaneous distribution of plastic-associated additive
chemicals (PAACs) and persistent organic pollutants (POPs) in water, plastic, and biota
matrices in the marine environment of the southeastern Black Sea. Within the scope of the
study, plastic-derived chemicals such as plasticizers, phenolic compounds, and antioxidants,
which may be released from polymer matrices or adsorbed from the surrounding environment,
were investigated together with polycyclic aromatic hydrocarbons (PAHs), polychlorinated
biphenyls (PCBs), pesticides, and fungicides. Sampling conducted between April and
September 2025 showed that plastic additive chemicals were widespread in seawater but
reached much higher concentrations in plastic debris. Similarly, POP groups exhibited different
distribution patterns among matrices, with PAHs and pesticides being particularly prominent
in both water and plastic samples. Although PCBs were not detected in seawater, they were
identified in plastic and biota samples. Contaminant levels measured in mussels highlighted the
importance of bioaccumulation processes, while also indicating that plastic debris acts as an
environmental carrier and a potential source for many pollutants. Overall, the findings
demonstrate that plastic pollution in the Black Sea is not only a physical pressure but also a
significant chemical stressor through plastic additives and adsorbed organic contaminants.
Therefore, in evaluating the effects of plastics on marine ecosystems, consideration should be
given not only to their abundance, but also to the chemical load they carry and can release.

Keywords: Plastic pollution, Plastic additives, Persistent organic pollutants, Bioaccumulation,
Black Sea.
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Bu c¢alisma, Dogu Karadeniz kiyisindaki Yomra Limani’nda sabitlenmis c¢ok
parametreli bir sensor ile 2025 yili boyunca saatlik ¢6ziiniirliikte izlenen hidrofiziksel ve
biyojeokimyasal degiskenligin mevsimsel desenlerini ve kisa siireli olaylar1 ortaya koymay1
amaglamaktadir. Yomra Limani’nda (40.959747°N, 39.855820°E) sicaklik (°C), tuzluluk
(psu), klorofil-a (pg/l) ve ¢oziinmiis oksijen (mg/L) kaydedilmistir. Veri seti 8087 saatlik
gozlem igerir ve yillik veri kapsayiciligr %92,3’tiir. Liman i¢i sabit seri biofouling ve sensor
driftine duyarli oldugundan periyodik bakim/temizlik ve sahada gorsel kontrol yapilmis; veri
isleme asamasinda fiziksel aralik kontrolii ve ani sigrama filtrelemesi uygulanmus, siipheli tekil
uc degerler diglanmis ve veri bosluklar1 “eksik gézlem” olarak korunmustur. Bulgulara gore
sicaklik yil icinde belirgin bir 1sitnma—soguma dongiisii gostermis; kis sonu minimumu ~8,6—
9,0°C iken yaz sonu maksimumu ~28,5-29,0°C’ye ulasmistir. Tuzluluk ¢ogunlukla ~17,5-18,5
psu bandinda seyrederken, ilkbaharda belirgin bir tathisu etkisiyle ~15,0 psu’ya kadar
diismiustiir. Ayn1 ilkbahar penceresinde klorofil-a kisa siireli fakat keskin bir artis sergileyerek
~20-25 pg/l diizeyine ulasmis; bu durum liman igi tiretkenlik artisi/olasi ¢igeklenme kosullarina
isaret etmistir. Coziinmiis oksijen kis—ilkbaharda yiiksek degerlere ¢ikmig (~12—13 mg/L),
ancak yaz ortasinda belirgin sekilde azalarak ~2,6-3,5 mg/LL minimumlarina inmis, sonbaharda
tekrar ~6—8 mg/L bandina toparlanmistir. Bulgular, liman gibi yar1 kapali kiyisal alanlarda tath
su girdisi, tabakalasma ve biyolojik siireclerin birlikte kisa siireli “yiiksek klorofil—diisiik
oksijen” pencereleri olusturabildigini; yiiksek frekansli izlemenin olay temelli degerlendirme,
erken uyar1 ve kiyisal su kalitesi yonetimi i¢in kritik bir altyap1 sundugunu gostermektedir.

Anahtar Kelimeler: Yomra Limani, Yiiksek frekansli izleme, Tatlisu etkisi, Klorofil-a, Diisiik
oksijen.
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Seasonal Variation in Temperature, Salinity, Chlorophyll-a, and
Dissolved Oxygen at Yomra Port with Hourly Monitoring

Omer KALIPCI', Mehmet ALTINBAS!, Volkan ORNEK
!Central Fisheries Research Institute, Department of Environmental and Resource Management, Trabzon
Corresponding author e-mail: volkan.ornek@gmail.com

This study aims to reveal the seasonal patterns and short-term events of hydrophysical
and biogeochemical variability monitored at hourly resolution throughout 2025 using a multi-
parameter sensor fixed at Yomra Port on the eastern Black Sea coast. Temperature (°C), salinity
(psu), chlorophyll-a (ng/l), and dissolved oxygen (mg/L) were recorded at Yomra Port
(40.959747°N, 39.855820°E). The dataset contains 8087 hours of observations and has an
annual data coverage of 92.3%. Since the fixed series inside the harbor is susceptible to
biofouling and sensor drift, periodic maintenance/cleaning and visual checks were performed
in the field; physical range checks and outlier filtering were applied during data processing,
suspicious outliers were excluded, and data gaps were preserved as “missing observations.”
Findings indicate that temperature showed a distinct warming—cooling cycle throughout the
year; the winter-end minimum was ~8.6-9.0°C, while the summer-end maximum reached
~28.5-29.0°C. Salinity mostly ranged between ~17.5-18.5 psu, dropping to ~15.0 psu in spring
due to a pronounced freshwater influx. During the same spring window, chlorophyll-a showed
a short-lived but sharp increase, reaching ~20-25 pg/l, indicating increased
productivity/possible blooming conditions within the harbor. Dissolved oxygen reached high
values in winter—spring (~12—-13 mg/L), but decreased significantly in mid-summer to
minimum values of ~2.6-3.5 mg/L, recovering again in autumn to the ~6—8 mg/L range. The
findings show that in semi-enclosed coastal areas such as ports, freshwater inflow, stratification,
and biological processes can together create short-term ‘“high chlorophyll-low oxygen”
windows; high-frequency monitoring provides a critical infrastructure for event-based
assessment, early warning, and coastal water quality management.

Keywords: Yomra Port, High-frequency monitoring, Freshwater effect, Chlorophyll-a, Low
oxygen.
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Giineydogu Karadeniz Derin Deniz Desarj Alanlarindaki
Sedimentlerde Metal/Zenginlesme Diizeyleri

Ali ALKAN', Nigar ALKAN?, Sladana Z. PURDIC?, Jelena J. MUTIC?
! Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
2Karadeniz Teknik Universitesi Universitesi, Stirmene Deniz Bilimleri Fakiiltesi,
Balikeilik Teknolojisi Mithendisligi Boliimii, Trabzon
3Belgrad Universitesi, Kimya Fakiiltesi, Belgrad
Sorumlu yazar e-posta: aalkan@ktu.edu.tr

Derin deniz desarj sistemleri, aritilmis veya kismen aritilmis kentsel ya da endiistriyel
atiksularin kiyidan belirli bir mesafe ve derinlikte bulunan difiizorlii boru hatlar araciligiyla
deniz tabanina verilmesi esasina dayanan bir bertaraf yontemidir. Yerlesim alanlarinin dar bir
kiy1 seridi boyunca yogunlasmasi ve bir¢ok belediyenin sinirli kaynaklari nedeniyle, Karadeniz
kiyilarinda atiksu yonetiminde derin deniz desarj sistemleri yaygin bir bertaraf yontemi olarak
kullanilmaktadir. Kirleticilerin, akintilar ve dogal seyrelme siiregleri sonucunda kiy1
ekosistemleri lizerindeki olasi etkilerinin azaltilmasi amaglanmaktadir. Bu ¢alismada, Trabzon
ili kentsel atiksularinin desarj edildigi alanlar ile herhangi bir noktasal desarjin yapilmadigi dort
ayr1 referans alani da kapsayan toplam 21 istasyonda sedimentlerdeki metal diizeyleri
belirlenmistir. Sediment 6rnekleri, iki farkli donemde, Ekman Grab yardimiyla toplanmigtir.
Omekler freeze dryer ile kurutulduktan sonra 63 pum eleklerden gegirilmis ve ardindan
mikrodalga sisteminde HNOs kullanilarak yas yakma yontemi ile ¢oziindiiriilmiistiir. Siiziilen
¢ozeltiler deiyonize su ile 50 mL hacme tamamlanmis ve metal derisimleri ICP-OES teknigi ile
belirlenmistir. Calisma kapsaminda, metal derisimleri (ortalama+SS mg/kg kuru agirlik)
cinsinden sirastyla Mn (758,1£729,7); Sr (471,5+440); Cr (108,9£89,1); Zn (104,3£102,8); Cu
(68,4+64,2); Ni (40,0+26,1); Pb (33,7+27,4); Co (24,1£21,8); Li (15,1£14,2); Gd (6,1+5,9); Cd
(0,29+0,28) olarak bulunmustur. Metal diizeylerinin alansal dagiliminda jeolojik kdkenin en
onemli kontrol faktorii oldugu belirlenmistir. Karadeniz’de kiyisal alanda sedimentlerin genis
jeolojik varyasyon gostermesi nedeniyle, zenginlesme faktorii hesaplamalarinda kiiresel
ortalama degerlerin arka plan (background) olarak kullanilmasinin 6nemli hatalara yol
acabilecegi ortaya konulmustur.

Anahtar Kelimeler: Derin deniz desarj, Sediment, Metal, Zenginlesme faktorii.
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Corresponding author e-mail: aalkan@ktu.edu.tr

Deep sea discharge systems are a disposal method based on the discharge of treated or
pre-treated municipal or industrial wastewater into the sea bottom through diffuser-equipped
pipelines located at a certain distance and depth from the coast. This method aims to reduce the
potential impacts of pollutants on coastal ecosystems by allowing them to disperse through
currents and natural dilution processes. Because of the settlements are located along a narrow
coastline and many municipalities have limited resources, deep sea discharge systems are
widely used as a wastewater disposal method along the Black Sea coasts. In this study, metal
levels in sediments were determined at a total of 21 stations, including four separate sites where
no discharge occurred and therefore considered as references, and areas where urban
wastewater from Trabzon province was discharged. Sediment samples were collected during
two different periods using an Ekman Grab sampler. The freeze-dried samples were sieved
through a 63 um mesh and then digested using the wet digestion method with HNOs in a
microwave digestion system. The filtered solutions were diluted to a final volume of 50 mL
with deionized water, and metal concentrations were determined using the ICP-OES technique.
Within the scope of the study, metal concentrations (mean = SD, mg/kg dry weight) were
determined as follows: Mn (758.1 £ 729.7); Sr (471.5 = 440); Cr (108.9 + 89.1); Zn (104.3 £
102.8); Cu (68.4 + 64.2); Ni (40.0 £ 26.1); Pb (33.7£27.4); Co (24.1 £21.8); Li (15.1 + 14.2);
Gd (6.1 £ 5.9) and Cd (0.29 + 0.28). The spatial distribution of metal levels indicated that
geological origin is the most important controlling factor. Because sediments in the coastal zone
of the Black Sea exhibit wide geological variability, it was demonstrated that using global
average values as background levels in enrichment factor calculations may lead to significant
errors.

Keywords: Deep sea discharge, Sediment, Metal, Enrichment Factor.
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i(lyl Sularimmin Kirlilik Kontroliinde Atiksu Yonetimi: Gemlik Korfezi
Orneginde Dongiisel Ekonomi Stratejileri

Duygu ULKER!
!'Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Denizel Cevre Anabilim Dal1, Istanbul
Sorumlu yazar e-posta: duygu.ulker@istanbul.edu.tr

Atiksuyun yeniden kullanim uygulamalari; tarimsal sulama, rekreasyonel kullanim ve
endiistriyel siire¢lerde konvansiyonel olmayan su kaynagi temin ederek, alici ortam su
kalitesinin iyilestirilmesi, iklim degisikligine uyum ve siirdiiriilebilir atik ve su kaynaklari
yonetimi agisindan ¢ok boyutlu faydalar saglamaktadir. Bu ¢ercevede 16 Mart 2026 tarihinde
yayimlanan Tiirkiye (2026-2035) Ulusal Su Plani’nda atiksu geri kullaniminin stratejik 6nemi
acikca vurgulanmig; Su Kirliligi Kontrol Yonetmeligi’nde Degisiklik Yapilmasina Dair
Y onetmelikle biiyliksehir belediyelerinin 2026 yilindan itibaren aritilmig kentsel atiksularin en
az %10’unu, il belediyelerinin ise 2027 yilindan itibaren yeniden kullanmasinin zorunlu hale
getirildigi ifade edilmistir. Bununla birlikte, 6zellikle yar1 kapali denizel sistemlerde ileri aritim
sonrast derin deniz desarj1 uygulaniyor olsa dahi, su sirkiilasyonunun sinirli olmasi nedeniyle
kirleticilerin alic1 ortamda seyrelme potansiyeli diismekte ve bu tiir sistemler yiiksek cevresel
hassasiyet gostermektedir. Bu baglamda, atiksu yeniden kullanim uygulamalari, alict ortama
verilen besin tuzu ve kirletici yiiklerini azaltarak kirlilik baskilarinin diisiiriilmesinde énemli
bir rol oynamaktadir. Ozellikle tarrmsal sulamada yeniden kullanim, hem su kaynaklari
izerindeki baskiy1 azaltmakta hem de kiyisal ekosistemlerin korunmasina katki saglamaktadir.
Bu ¢aligsmada, yar1 kapali bir kiy1 sistemi olan Gemlik Korfezi’'nde desarj edilen atik sularin
yeniden kullanim potansiyeli dongiisel ekonomi odaginda incelenmis ve bu uygulamalarin kiy1
suyu kalitesi tizerindeki olasi etkileri degerlendirilmistir.

Anahtar Kelimeler: Atiksu, Atiksu yeniden kullanimi, Kiy1 suyu kalitesi, Derin deniz desarj,
Dongiisel ekonomi.
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Wastewater Management for Coastal Water Pollution Control: A
Circular Economy Strategies in the Case of Gemlik Bay

Duygu ULKER!
!'{stanbul University, Institute of Marine Sciences and Management,
Department of Marine Environment, istanbul
Corresponding author e-mail: duygu.ulker@istanbul.edu.tr

Wastewater reuse practices provide multiple benefits by supplying unconventional
water resources for agricultural irrigation, recreational uses, and industrial processes, while
contributing to the improvement of receiving water quality, climate change adaptation, and
sustainable waste and water resources management. In this context, the National Water Plan of
Tiirkiye (2026-2035), published on 16 March 2026, clearly emphasizes the strategic
importance of wastewater reuse. Furthermore, under the Regulation Amending the Water
Pollution Control Regulation, it has been mandated that metropolitan municipalities must reuse
at least 10% of treated municipal wastewater starting from 2026, and provincial municipalities
must comply with this requirement starting from 2027. However, in semi-enclosed marine
systems, even when advanced treatment followed by deep sea discharge is implemented, the
limited water circulation reduces the dilution capacity of the receiving environment, resulting
in increased environmental sensitivity. In such systems, pollutants tend to persist and
accumulate, thereby exacerbating water quality degradation. In this regard, wastewater reuse
emerges as an effective strategy to reduce nutrient and pollutant loads discharged into coastal
waters, thereby reducing pollution pressures. Particularly, the reuse of treated wastewater for
agricultural irrigation not only decreases pressure on freshwater resources but also contributes
to the protection of coastal ecosystems. Within this framework, this study investigates the
potential for wastewater reuse in Gemlik Bay—a semi-enclosed coastal system—with a focus
on circular economy, and evaluates the possible effects of these applications on coastal water
quality.

Keywords: Wastewater, Wastewater reuse, Coastal water quality, Deepsea outfall, Circular
economy.
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SEge Universitesi, Niikleer Bilimler Enstitiisii, Niikleer Teknoloji Anabilim Dali, [zmir
4Ege Universitesi, Fen Fakiiltesi, Istatistik Anabilim Dal1, izmir
Sorumlu yazar e-posta: ilker.sert@ege.edu.tr

Bu ¢alismada, Homa Lagiinii’nden alinan sediment korlarindan yedi tanesi 2!°Pb ve
137Cs teknikleri kullanilarak tarihlendirilmistir. Radyoniiklit aktivite konsantrasyonlari, biri
diistik enerjili planar HPGe dedektori, digeri orta ve yiiksek enerjili p-tipi koaksiyel HPGe
dedektorii olmak tlizere iki gama spektrometresi kullanilarak Olgiilmiistiir. Sediment
orneklerindeki 46,5 keV enerjili ?!°Pb gama aktivitesi, 36 mm kristal ¢apina, 13 mm kristal
uzunluguna, 13 cm?® aktif hacme ve dikey dedektor ¢ikisina sahip diistik enerjili (3-300 keV)
diizlemsel HPGe dedektorii iceren bir gama spektrometre sistemi ile Olglilmiistiir. P-tipi
koaksiyel dedektorii yatay ¢ikislidir. HPGe gama spektrometre sistemi, 184 cc'lik bir HPGe
dedektdriinden (dedektdr verimliligi: %25, ®*Co'nun 1,33 MeV gama enerjisi igin FWHM: 1,83
keV ve pik/compton orani: 57:1), Ortec Model-671 spektroskopi amplifikatériinden ve
Canberra PC tabanli MCA (8K) Wilkinson ADC'den olusur ve 100 mm kursun zirh
icermektedir. Sediment korlarinda ylizeyden yaklasik 30 cm asagida denge derinligine
ulasildig1 tespit edilmistir. CRS, CIC modelleri ile 2!'°Pb tarihlendirilmesi yapilan korlarda
1986, 1963 ve 1953 pikleri goriilerek '*’Cs teknigi ile tarihleme dogrulanmistir. Sediment
birikim hiz1 ortalamalar1 0,12-0,24 cmy™! arasindadir Sediment korlar1 boyunca él¢iilen redox
potansiyelleri -400 ile -100 mV degerleri arasinda degismektedir. Negatif redox potansiyeli,
sediment biinyesinde oksijenin azaldigini, fosforun siilfat indirgenmesi yaparak sedimentten
suya fosfor saliniminin arttigin1 gostermektedir. Calisma alan1t USEPA kriterlerine gore, Pb
yoniinden kirlenmemis, Zn, Cu yoniinden orta kirli, Ni, Cr, As yoniinden ¢ok kirli sinifinda
bulunmustur. Metal zenginlesme faktorii (EF) yoniinden ise caligma alaninin 1977°den
giiniimiize kirlenmekte oldugu saptanmigtir. Caligsma alani sediment korlarinda yapilan PAH
analizleri sonucunda 2024 yilina ait ylizey tabakalarinda iki degerin yiiksek oldugu, 1960
yilindan 6nce sedimentlerdeki PAH kirliliginin kaynaginin petrojenik oldugu, 1980°1i yillarda
sedimentteki PAH kirliliginin Gediz Nehri, liman ve gemi kaynakli petrojenik olmaya devam
ettigi, son on yilda (2014-2024) PAH kirliligi kaynaginin pirolitik olarak degistigi goriilse de,
lagiin sedimentlerinin ¢evresel kalite yoniinden kabul edilebilir diizeyde oldugu
degerlendirilmistir.

Anahtar Kelimeler: Homa Lagiinii, Tarihleme, Agir metal, Redox potansiyeli, PAH.
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Pollution Dating and Potential Ecological Risk In Homa Lagoon

Ilker SERT!, idil PAZI?, Giinseli YAPRAK!, Sule AYTAS?, Berkay CAMGOZ!, Sabriye
YUSAN?, Hakan Savas SAZAK*, Derman DONDURUR?, Dogan YASAR?, Nedime irem
ELEK!, Burak OLUCAY!, Buket GULSOY!, Zehra SISMAN?

! Ege University, Institute of Nuclear Sciences, Department of Nuclear Sciences, izmir
2 Dokuz Eyliil University, Institute of Marine Sciences and Technology, Department of Marine Sciences, Izmir
3Ege University, Institute of Nuclear Sciences, Department of Nuclear Technologies, izmir
*Ege University, Faculty of Science, Department of Statistics, zmir
Corresponding Author e-mail: ilker.sert@ege.edu.tr

In this study, seven sediment cores from Homa Lagoon were dated using 2!°Pb and '*’Cs
techniques. Radionuclide activity concentrations were measured using two gamma
spectrometers, one a low-energy planar HPGe detector and the other a medium- and high-
energy p-type coaxial HPGe detector. The 46.5 keV gamma activity of 2!°Pb in sediment
samples was measured using a gamma spectrometer system containing a low-energy (3-300
keV) planar HPGe detector with a 36 mm crystal diameter, 13 mm crystal length, 13 cm? active
volume, and vertical detector output. The p-type coaxial detector has a horizontal output. The
HPGe gamma spectrometer system consists of an 184 cc HPGe detector (detector efficiency:
25%, FWHM for 1.33 MeV gamma energy of ®°Co: 1.83 keV and peak/compton ratio: 57:1),
an Ortec Model-671 spectroscopy amplifier, and a Canberra PC-based MCA (8K) Wilkinson
ADC, and includes 100 mm lead shielding. In the sediment cores, an equilibrium depth was
reached approximately 30 cm below the surface. In cores dated using CRS and CIC models
with 21°Pb, peaks of 1986, 1963, and 1953 were observed, confirming the dating with the *’Cs
technique. Average sediment accumulation rates ranged from 0.12 to 0.24 cmy’'. Redox
potentials measured along the sediment cores varied between -400 and -100 mV. A negative
redox potential indicates a decrease in oxygen within the sediment, and an increase in the
release of phosphorus into the water through sulfate reduction. According to USEPA criteria,
the study area was classified as not contaminated with Pb, moderately contaminated with Zn
and Cu, and very contaminated with Ni, Cr, and As. However, in terms of the metal enrichment
factor (EF), it was determined that the study area has been becoming contaminated since 1977.
The results of PAH analyses performed on the sediment cores of the study area showed that
two values were high in the surface layers for the year 2024; that the source of PAH pollution
in the sediments before 1960 was petrogenic; that in the 1980s, PAH pollution in the sediments
continued to be petrogenic, originating from the Gediz River, ports, and ships; and that although
the source of PAH pollution changed to pyrolytic in the last decade (2014-2024), the lagoon
sediments were assessed to be at an acceptable level in terms of environmental quality.

Keywords: Homa Lagoon, Dating, Heavy metal, Redox potential, PAH.
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Karadeniz—Marmara—Kuzey Ege Sistemini Kapsayan Yiiksek
Coziiniirliikklii NEMO Okyanus Modeli: Tiirkiye Denizleri I¢cin Tahmin,
Analiz ve Dijital Ikiz Uygulamalan

Murat GUNDUZ'
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitisii, [zmir
Sorumlu yazar e-posta: murat.gunduz@deu.edu.tr

Tiirkiye’yi cevreleyen denizlerdeki fiziksel siireglerin dogru sekilde temsil edilmesi
hem bilimsel arastirmalar hem de gevresel yonetim uygulamalart agisindan biiyiilk 6nem
tagimaktadir. Bu ¢aligmada Karadeniz, Marmara Denizi ve Kuzey Ege’yi birlikte kapsayan,
yaklasik 3.2 km yatay ¢oziiniirliige sahip, yliksek ¢oziiniirliikli bir bolgesel okyanus modeli
kurulmustur. Model, NEMO (Nucleus for European Modelling of the Ocean) sayisal okyanus
modelleme sistemi kullanilarak gelistirilmis olup Istanbul ve Canakkale Bogazlar1 gibi giiclii
iki tabakali akiti sistemine sahip dar gecitlerin dinamiklerini ¢6zebilecek sekilde
yapilandirilmistir. Kurulan model, Karadeniz’den Marmara Denizi’ne ve Marmara’dan Ege
Denizi’ne gergeklesen su aligverisini, yogunluk kontrollii bogaz akintilarini ve bolgesel
sirkiilasyon yapisin1 es zamanl olarak simiile edebilmektedir. Bu 6zellik, Tiirkiye denizlerini
kapsayan biitiinlesik bir hidrodinamik model altyapisinin olusturulmasi agisindan énemli bir
adim niteligindedir. Model ¢iktilari, gegmis donemlere ait atmosferik zorlamalar kullanilarak
yapilan benzetimlerle, bolgedeki fiziksel siireglerin yeniden analiz edilmesine olanak
saglamaktadir. Bu sayede, yogunluk yapisi, akinti sistemleri, taginim siiregleri ve karisim
mekanizmalart  gibi  temel osinografik Ozellikler zamansal ve mekansal olarak
incelenebilmektedir. Gelistirilen model altyapis1 yalnizca akademik amaglarla degil, ayni
zamanda karar destek sistemleri ve dijital ikiz uygulamalar i¢in de kullanilabilecek sekilde
tasarlanmistir. Model sonuglari, kiy1 bolgelerinde kirlilik yayiliminin degerlendirilmesi, atiksu
desarj noktalarinin yer se¢im analizleri, acil durum senaryolari, petrol veya kimyasal yayilim
tahminleri ve su kalitesi yonetimi gibi yerel yonetimlerin ihtiya¢ duydugu uygulamalara
dogrudan girdi saglayabilecek kapasitededir. Bu yoniiyle model, Tiirkiye denizleri i¢in
operasyonel tahmin sistemlerinin gelistirilmesi ve sayisal deniz dijital ikizi ¢aligmalarinin
olusturulmasi acisindan 6nemli bir temel olusturmaktadir.

Anahtar Kelimeler: Karadeniz, Marmara, Ege Denizi, Okyanus modeli, Dijital ikiz.
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High-Resolution NEMO Ocean Model Covering the Black Sea—
Marmara—Northern Aegean System: Forecasting, Analysis, and Digital
Twin Applications for Turkish Seas

Murat GUNDUZ'
! Dokuz Eylul University, Institute of Marine Sciences and Technology, Izmir
Corresponding author e-mail: murat.gunduz@deu.edu.tr

Accurately representing the physical processes in the seas surrounding Tiirkiye is of
great importance for both scientific research and environmental management applications. In
this study, a high-resolution regional ocean model with an approximate horizontal resolution of
3.2 km has been established, covering the Black Sea, Sea of Marmara, and the Northern Aegean
Sea. The model has been developed using the NEMO (Nucleus for European Modelling of the
Ocean) numerical ocean modeling system and is configured to resolve the dynamics of narrow
straits characterized by strong two-layer flow systems, such as the Bosphorus Strait and the
Dardanelles Strait. The implemented model is capable of simultaneously simulating the water
exchange from the Black Sea to the Sea of Marmara and from the Sea of Marmara to the Aegean
Sea, as well as density-driven strait flows and the regional circulation structure. This capability
represents a significant step toward establishing an integrated hydrodynamic modeling
framework for the seas of Tiirkiye. Model outputs, generated through simulations forced by
historical atmospheric data, enable the reanalysis of physical processes in the region. In this
context, fundamental oceanographic features such as density structure, circulation systems,
transport processes, and mixing mechanisms can be examined both temporally and spatially.
The developed modeling framework is designed not only for academic purposes but also for
use in decision-support systems and digital twin applications. Model results have the capacity
to directly support applications required by local authorities, including the assessment of
pollution dispersion in coastal areas, site selection analyses for wastewater discharge points,
emergency response scenarios, oil or chemical spill forecasting, and water quality management.
In this respect, the model provides a strong foundation for the development of operational
forecasting systems and numerical marine digital twin initiatives for the seas of Tiirkiye.

Keywords: Black Sea, Sea of Marmara, Aegean Sea, Ocean model, Digital twin.
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Degiskenlere Tepkisinin Uzaktan Algilama ve Makine Ogrenmesi ile
Analizi
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!'Istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, Iklim ve Deniz Bilimleri Boliimii, Istanbul
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Marmara Denizi, Tirkiye’nin kuzeybatisinda yaklagik 11.350 km?*’lik bir alani
kaplamakta olup, Karadeniz ile Ege Denizi’ni Istanbul Bogazi ve Canakkale Bogazi araciligiyla
birbirine baglamaktadir. Istanbul gibi yogun niifuslu ve sanayilesmis sehitlerle gevrilidir.
Marmara Denizi, 6trofikasyon ve miisilaj olaylariyla kars1 karstya olup, fitoplankton bollugunu
gosteren bir gosterge olan klorofil-a (Chl-a) basta olmak iizere temel gostergelerin izlenmesini
gerektirmektedir. Atmosferik toz birikimi, azot, fosfor, silika ve demir gibi besin maddelerinin
ylizey denizine tasinmasinda 6nemli rol oynayabilir ve boylece fitoplankton biiylimesini
etkileyebilir. Asir1 fitoplankton biiylimesi ve organik madde birikimi, uygun kosullar altinda
miisilaj olusumunu tetiklemektedir. Bolge, Sahra Colii gibi yerel ve uzak kaynaklardan taginan
tozlarin etkisi altindadir. Bu ¢alismada, 2005-2020 doneminde MODIS kaynakli iiriinler
kullanilarak klorofil-a (Chl-a), Aerosol Optik Derinligi (AOD), Deniz Yiizeyi Sicakligi (SST),
Partikiil Organik Karbon (POC), Fotosentetik Aktif Radyasyon (PAR) ve yagisin aylik 6lgekli
mekansal-zamansal dinamikleri incelenmistir. Zaman serisi analizleri ve HGB (Histogram
Gradient Boosting), Random Forest ve Coklu Dogrusal Regresyon gibi makine dgrenmesi
modelleri, sirasiyla Chl-a’nin zamansal Orneklerini kesfetmek, iliskilerini incelemek ve
modellemek icin uygulanmistir. Chl-a, SST ile orta derecede negatif bir korelasyon (r = —0,52)
ve POC ile giiclii pozitif bir korelasyon (r = 0,80) gosterirken, AOD ile iliskisi 6nemsiz
bulunmustur. Bununla birlikte, ¢l tozu olaylar1 sirasinda Chl-a ile AOD arasinda gecikmeli
olarak anlamli bir korelasyon gozlemlenmistir. Calisma siiresince gézlemlenen Chl-a degerleri
0,6 ile 19,50 mg/m? arasinda degismis, en yiiksek degerler Nisan ayinda, en diisiik degerler ise
Haziran-Kasim aylar1 arasinda goriilmiustiir. Uydu kaynakl ¢evresel degiskenler temel alinarak
yapilan Chl-a modellemesinde, Random Forest algoritmasi en yiiksek performansi gostermis
ve R =0,90, R? = 0,80, RMSE = 0,13, MAE = 0,11 ve MBE = 0,04 degerlerini elde etmistir.
Bu sonuglar, Chl-a degiskenliginde SST ve POC’un giiclii etkisini ortaya koyarken, AOD’un
dogrudan etkisinin minimal oldugunu gostermektedir. Marmara Denizi’nde toz firtinalar
sirasinda yiiksek toz birikimi donemlerinin etkisinin daha detayli incelenmesi dnerilmektedir.

Anahtar Kelimeler: Klorofil-a, Uzaktan algilama, Makine §grenmesi, Deniz biyokimyasi,
Deniz kirliligi.
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\nalysis of Chlorophyll-a Dynamics in the Sea of Marmara in Response
to Atmospheric Dust and Environmental Variables Using Remote Sensing
and Machine Learning

Basak DEMIR', Nazli OLGUN KIYAK!', Yusuf AYDIN'

'stanbul Technical University, Eurasia Institute of Earth Sciences,
Department of Climate and Marine Sciences, Istanbul
Corresponding author e-mail: demirb19@itu.edu.tr

The Marmara Sea, covering approximately 11,350 km? in northwestern Turkey, links
the Black Sea and the Aegean Sea via the Bosporus and Dardanelles straits. It is bordered by
densely populated and industrialized cities such as Istanbul. The Marmara Sea is facing
eutrophication and mucilage outbreaks, necessitating the monitoring of key indicators,
including chlorophyll-a, which serves as an indicator of phytoplankton abundance.
Atmospheric dust deposition can play a significant role in providing nutrients such as nitrogen,
phosphorus, silica, and iron to the surface ocean, thereby affecting phytoplankton growth.
Excessive phytoplankton growth and the accumulation of organic matter trigger mucilage
formation under suitable conditions. The region is influenced by dust transported from regional
and distant sources, such as the Sahara Desert. In this study, spatio-temporal dynamics of
chlorophyll-a (Chl-a), Aerosol Optical Depth (AOD), Sea Surface Temperature (SST),
Particulate Organic Carbon (POC), Photosynthetically Active Radiation (PAR), and
precipitation were investigated on a monthly scale using MODIS-derived products from 2005
to 2020. Time series analysis and machine learning models such as HGB (Histogram Gradient
Boosting), Random Forest, and Multiple Linear Regression were performed for exploring
temporal patterns, relationships, and modeling Chl-a, respectively. Chl-a showed a moderate
negative correlation with SST (r=—-0.52) and a strong positive correlation with POC (r = 0.80),
while its relationship with AOD was negligible. It should be noted that during desert dust
episodes, a significant lagged correlation was observed between Chl-a and AOD. The observed
Chl-a values ranged between 0.6 and 19.50 mg/m? over the study period, with the highest values
observed in April and the lowest values occurring between June and November. Modeling Chl-
a based on satellite-derived environmental variables showed that the Random Forest algorithm
achieved the highest performance, yielding R = 0.90, R? = 0.80, RMSE = 0.13, MAE = 0.11,
and MBE = 0.04. These results highlighted the strong influence of SST and POC on Chl-a
variability, while AOD appears to have minimal direct impact. Further investigation of the
impact of the high dust deposition periods during dust storm events is suggested for the
Marmara Sea.

Keywords: Chlorophyll-a, Remote sensing, Machine learning, Marine biogeochemistry,
Marine pollution.
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Sorumlu yazar e-posta: polenalemdar@gmail.com

Denizel ekosistemlerin tamponlama kapasitesinin anlasilmasi, bu sistemlerin okyanus
asidifikasyonuna kars1 hassasiyetinin degerlendirilmesi agisindan kritik dneme sahiptir. Revelle
faktorl, deniz suyunun CO. alimina karsi gosterdigi direnci, pCO2’deki goreli degisimin
DIC’deki goreli degisime orani olarak ifade eden nicel bir tamponlama Ol¢iisiidiir; ancak
ozellikle yar1 kapali denizlerde ve Tiirkiye denizlerinde mekansal ve mevsimsel degiskenligi
heniiz yeterince ortaya konulamamistir. Bu calismada, Marmara Denizi ve Kuzeydogu
Akdeniz’de Revelle faktoriiniin mevsimsel degiskenligi incelenmistir. Toplam 201 istasyondan
1000’den fazla 6rnek toplanmistir. Kapsamli karbonat sistemi verileri (pH, toplam alkalinite
(TA) ve DIC) kullanilarak CO2SYS programi ile Revelle faktorii hesaplanmig ve bolgesel
tamponlama kapasitesi farkliliklar1 degerlendirilmistir. Bu iki denizin birbirinden farkl
hidrografik ve biyojeokimyasal Ozellikleri, karbonat sistemi dinamiklerini kontrol eden
mekanizmalarin ve bu sistemlerin artan atmosferik CO:’ye verdikleri tepkilerin daha iyi
anlagilmasi i¢in 6zgilin bir firsat sunmaktadir. Elde edilen sonuglar, ¢alisma alaninda Revelle
faktoriiniin belirgin mekansal, mevsimsel ve havza Olcekli degiskenlik gosterdigini ortaya
koymustur. Marmara Denizi, Kuzeydogu Akdeniz’e kiyasla sistematik olarak daha yiiksek
Revelle faktorii degerleri sergilemis olup, bu durum CO: degisimlerine kars1 daha yiiksek
hassasiyete isaret etmektedir. Revelle faktoriindeki degiskenligin tekdiize bir mevsimsel desen
gostermedigi, aksine havza i¢indeki mekansal heterojenlik tarafindan giiclii bir sekilde kontrol
edildigi belirlenmistir. Ozellikle Marmara Denizi’nin orta ve dogu kesimlerinde daha yiiksek
degerler gozlenmistir. Bu artmis hassasiyetin; gliclii tabakalasma, otrofikasyon, sinirh
havalanma ve Karadeniz kokenli tuzluluk ile nehir kaynakli tatli su girdilerinin birlikte etkisiyle
alkalinite ve DIC arasindaki dengenin degismesi sonucu ortaya ¢iktig1 diigiiniilmektedir. Ayrica,
elde edilen bulgular tamponlama kapasitesinin yalnizca pH degerlerine bakilarak
degerlendirilemeyecegini agik¢a gostermektedir. Marmara Denizi’nde nispeten yiiksek pH
degerleri gozlenmesine ragmen, yiiksek Revelle faktorii degerleri sistemin CO: kaynakli
degisimlere kars1 daha diistik direng¢ gosterdigini ortaya koymaktadir. Bu durum, 6zellikle yar1
kapali ve dinamik yapiya sahip denizlerde okyanus asidifikasyonuna karsi hassasiyetin
degerlendirilmesinde karbonat sisteminin biitiinciil olarak ele alinmasi1 gerektigini
vurgulamaktadir. Sonug olarak, tamponlama kapasitesinin sabit bir 6zellik olmadigi, aksine
mevsimsel dinamikler ve havzaya 6zgii siirecler tarafindan giiclii bir sekilde belirlendigi ortaya
konmustur. Bu bulgular, ulusal izleme programlarinda karbonat sisteminin biitiinciil olarak ele
alinmas1 ve marjinal denizlere 6zgii asidifikasyon esik degerlerinin tanimlanmasi agisindan
onemli ¢ikarimlar sunmaktadir.

Anahtar Kelimeler: Tamponlama kapasitesi, Revelle faktorii, Okyanus asitlenmesi, Marmara
Denizi, Kuzeydogu Akdeniz.
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Corresponding Author e-mail: polenalemdar@gmail.com

Understanding the buffering capacity of marine ecosystems is critical for assessing their

vulnerability to ocean acidification. The Revelle factor is a quantitative measure of the
resistance of seawater to CO: uptake, expressed as the ratio of the relative change in pCO: to
the relative change in DIC; however, its spatial and seasonal variability remains poorly
constrained, particularly in semi-enclosed basins and Turkish seas.
In this study, the seasonal variability of the Revelle factor was investigated in the Sea of
Marmara and the Northeastern Mediterranean. A total of more than 1,000 samples were
collected from 201 stations. The Revelle factor was calculated using the CO2SYS program
based on comprehensive carbonate system data (pH, total alkalinity (TA), and DIC), and
regional differences in buffering capacity were evaluated. The contrasting hydrographic and
biogeochemical characteristics of these two basins provide a unique opportunity to better
understand the mechanisms controlling carbonate system dynamics and their response to
increasing atmospheric CO.. The results reveal pronounced spatial, seasonal, and basin-scale
variability in the Revelle factor across the study region. The Sea of Marmara consistently
exhibited systematically higher Revelle factor values compared to the Northeastern
Mediterranean, indicating a greater sensitivity to CO: perturbations. Revelle factor variability
was found not to follow a uniform seasonal pattern; instead, it is strongly controlled by spatial
heterogeneity within the basin. Elevated values were particularly evident in the central and
eastern Sea of Marmara. This enhanced sensitivity is thought to arise from the combined effects
of strong stratification, eutrophication, limited ventilation, and the alteration of the alkalinity—
DIC balance by Black Sea-derived low-salinity waters and riverine freshwater inputs.
Furthermore, the findings clearly demonstrate that buffering capacity cannot be inferred from
pH alone. Despite relatively high pH values observed in the Sea of Marmara, elevated Revelle
factors indicate a reduced resistance to CO:-induced changes. This highlights the need to
consider the full carbonate system when assessing ocean acidification vulnerability, particularly
in semi-enclosed and dynamically structured marine systems. Overall, buffering capacity is
shown to be not a static property but one strongly determined by seasonal dynamics and basin-
specific processes. These findings have important implications for the integrated treatment of
the carbonate system in national monitoring programs and for the definition of acidification
threshold values specific to marginal seas.

Keywords: Buffering capacity, Revelle factor, Ocean acidification, the Sea of Marmara, the
northeastern Mediterranean Sea.
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Tirk Bogazlar Sistemi’nde Deniz Seviyesinin Ekstrem Basin¢
Sistemleri Etkisinde Degisimi

Furkan YAMAN!, Tiilay COKACAR!
Listanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul
Sorumlu yazar e-posta: fyaman39@gmail.com

Bu ¢aligma, Karadeniz, Marmara ve Ege Denizi'ni kapsayan Tiirk Bogazlar Sistemi'nde
(TBS) deniz seviyesi degisimlerinin, 6zellikle ekstrem atmosferik basing sistemleri ve riizgar
zorlamalari altindaki dinamiklerini incelemektedir. 2010-2023 donemini kapsayan analizlerde,
yedi kiy1 istasyonundan (Harita Genel Miidiirligii-HGM) alinan deniz seviyesi ve atmosfer
basinct verileri ile Copernicus'tan temin edilen deniz seviyesi anomalileri (SLA) ve riizgar
verileri kullanilmistir. Veri setleri, Pearson korelasyonu, gecikmeli ¢apraz korelasyon ve Giig
Spektral Yogunlugu (PSD) gibi istatistiksel yontemlerle analiz edilmistir. Bulgular, ayn1 deniz
havzasi i¢cindeki istasyonlarin yiiksek derecede senkronize oldugunu (r > 0.73), ancak havzalar
aras1 etkilesimin farklilik gosterdigini ortaya koymustur. Ege ve Marmara Denizleri'nin deniz
seviyesi degisimleri neredeyse es zamanli ve giicli bir senkronizasyon sergilerken,
Karadeniz'in bu iki denize verdigi yanitin uydu verisine gore 15 ila 20 giinliik bir gecikmeyle
gerceklestigi tespit edilmistir. Bu gecikmenin, Istanbul Bogazi’nin bir "hidrolik filtre" gdrevi
gdérmesinden kaynaklandig1 degerlendirilmektedir. Ozellikle 2021 sonundaki algak basing ve
2022 basindaki yiliksek basing donemlerine odaklanan spektral analizler, sistemin atmosferik
zorlamalara verdigi tepkinin rejime bagli olarak degistigini gostermistir. Algak basing
doneminde deniz seviyesi, hem aylik 6lgekteki (~30 giin) riizgar zorlamasina hem de sinoptik
Olcekteki (~7-13 giin) basing ve rlizgar degisimlerine net yanitlar verirken; yiiksek basing
doneminde, uzun periyotlu atmosferik salinimlara kars1 belirgin bir deniz seviyesi tepkisi
gozlenmemistir. Bu calisma, Tirk Bogazlar Sistemi'ndeki deniz seviyesi degisimlerinin,
atmosfer-deniz etkilesiminin dogrusal olmayan ve rejime bagli karakterini vurgulamakta ve
Istanbul Bogaz1’nin kisitlayici roliiniin nemini teyit etmektedir.

Anahtar kelimeler: Tiirk bogazlar sistemi, Deniz seviyesi degisimi, Asir1 atmosfer basinci,
Ters barometrik etki, Spektral analiz.
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The Variation of Sea Level in the Turkish Straits System under the
Extreme Atmopheric Pressure Systems

Furkan YAMAN!, Tiilay COKACAR!
![stanbul University, Institute of Marine Sciences and Management, Istanbul
Corresponding author e-mail: fyaman39@gmail.com

This study investigates the dynamics of sea level variations in the Turkish Straits System
(TSS), which includes the Black Sea, the Sea of Marmara, and the Aegean Sea, particularly
under the influence of extreme atmospheric pressure systems and wind forcing. In the analysis
covering the 2010-2023 period, sea level and atmospheric pressure data from seven coastal
stations (Directorate General for Mapping - HGM) were used, along with sea level anomaly
(SLA) and wind data from Copernicus. The datasets were analyzed using statistical methods
such as Pearson Correlation, lagged cross-correlation, and Power Spectral Density (PSD). The
results reveal that stations within the same sea basin are highly synchronized (r > 0.73), whereas
the interaction between basins varies. While the sea level variations of the Aegean and Marmara
Seas exhibit a nearly instantaneous and strong synchronization, the Black Sea's response to
these two seas was found to occur with a lag of 15 to 20 days based on satellite data. This delay
is attributed to the "hydraulic filter" role of the Istanbul Strait. Spectral analyses focusing on
the low-pressure period in late 2021 and the high-pressure period in early 2022 showed that the
system's response to atmospheric forcing is regime-dependent. During the low-pressure period,
the sea level responded clearly to both monthly-scale (~30 days) wind forcing and synoptic-
scale (~7-13 days) pressure and wind changes; however, during the high-pressure period, no
significant sea level response was observed for long-period atmospheric oscillations. This study
highlights the non-linear and regime-dependent character of the atmosphere-sea interaction on
sea level variations in the TSS and confirms the importance of the restrictive role of the Istanbul
Strait.

Keywords: Turkish Straits System, Sea level variation, Extreme atmospheric pressure, Inverse
barometer effect, Spectral analysis.
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Kiiresel iklim modelleri, havzanin yar1 kapali dogasi ve Tiirk Bogazlari araciligryla agik
okyanusa olan dar baglantisi nedeniyle Karadeniz dinamiklerini yakalamada yetersiz
kalmaktadir. Bunu ele almak i¢in, Karadeniz tizerindeki gelecekteki iklim etkilerini 6ngérmek
adma yiiksek ¢oziiniirliiklii bolgesel modeller esastir. 5 km yatay ¢oziiniirlikte NEMO 4.2.1
altyapisi iizerine inga edilmis yeni bir Karadeniz bolgesel okyanus modelini sunuyoruz. Model
dogrulamasi, ayn sayisal ¢ekirdegi, dikey ayriklagtirmay1 (discretization) ve yatay ile dikey
parametrelendirme semalarin1 paylasan bir sistem olan yerlesik 2.5 km Copernicus Marine
Service konfigiirasyonu referans alinarak gerceklestirilmistir. 1980-2015 yillar1 arasinda ERAS
atmosferik yeniden analiz (reanalysis) verileriyle zorlanan 5 km modeli, daha ince ¢oziiniirlikli
referansinkilerle yakindan karsilastirilabilir sapmalar (biases) sergilemektedir. Her iki
konfigiirasyon da derin okyanus dinamiklerini temsil etmede esdeger performans gostererek,
modelimizin uzun vadeli iklim uygulamalar i¢in uygunlugunu dogrulamaktadir. Daha sonra
dogrulanmis modeli, CMIP5 CORDEX-Europe ¢er¢evesi igindeki CNRM-ALADIN bolgesel
iklim modelinden gelen atmosferik zorlamay1 kullanarak {i¢ emisyon senaryosuna —RCP2.6,
RCP4.5 ve RCP8.5— uyguladik. Tiim senaryolar daha sicak ve daha tuzlu bir Karadeniz
ongdrmektedir. Ongoriilen yiizy1l sonu deniz yiizeyi 1sinmasi, RCP2.6, RCP4.5 ve RCP8.5
altinda sirastyla yaklasik 1.5°C, 2.0°C ve 3.5°C'ye ulasirken, tuzluluk 3 psu'ya kadar artig
gostermektedir. Bu degisiklikler sadece yiizeyle sinirli kalmayip; hem termal hem de halin
anomaliler yaklasik 700 m derinlige niifuz etmektedir. Ozellikle dikkate deger bir husus,
Karadeniz'in belirleyici bir hidrografik 6zelligi olan Soguk Ara Tabaka'nin (Cold Intermediate
Layer) RCP8.5 senaryosu altinda 2040 yilindan sonra yok olacaginin ongoriilmesidir.
Belirsizligi degerlendirmek amaciyla, aynt CORDEX-Europe toplulugundan (ensemble)
SMHI-RCA4 zorlamasimi kullanarak ek bir RCP8.5 simiilasyonu gerceklestirdik; bu da
ongoriilen degisikliklere daha fazla saglamlik ve giiven kazandirmistir. Akabinde, geleneksel
yontemlerden 150 kata kadar daha hizli bir sekilde 3B okyanus dinamiklerini (deniz ylizeyi
yiiksekligi, akintilar, sicaklik ve tuzluluk) istikrarl bir sekilde simiile eden UNET tarzi bir
model olan Samudra okyanus emiilatoriinii uyguladik. NEMO Karadeniz geriye doniik tahmin
(hindcast) yeniden analiz veri seti iizerinde egitilen model, ii¢ aya kadar basarili bir sekilde
tahmin ¢ikarimlart iiretti. Ileriye doniik olarak, bu emiilatér Karadeniz dijital ikiz projeleri igin
temel bir bilesen olarak hizmet edebilir. Okyanus emiilatorlarinin en 6nemli avantaji farkli
senaryolarda ¢ok hizli ¢alisabilmeleridir. Hindcast senaryosu ile egittigimiz yeni Karadeniz
emiilatorini ileride RCP ve daha farkli senaryolar igin ¢alistirmay1 planliyoruz.

Anahtar Kelimeler: Fiziksel osinografi, Karadeniz, Dijital ikiz.
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Global climate models are poorly suited to capturing Black Sea dynamics due to the
basin's semi-enclosed nature and its narrow connection to the open ocean through the Turkish
Straits. To address this, high-resolution regional models are essential for projecting future
climate impacts on the Black Sea. We present a new regional ocean model of the Black Sea
built on the NEMO 4.2.1 framework at 5 km horizontal resolution. Model validation was carried
out by benchmarking against an established 2.5 km Copernicus Marine Service configuration
— a system sharing the same numerical core, vertical discretization, and horizontal and vertical
parameterization schemes. Forced with ERAS reanalysis atmospheric data over 1980-2015, the
5 km model exhibits biases closely comparable to those of the finer-resolution reference. Both
configurations perform equivalently in representing deep-ocean dynamics, confirming the
suitability of our model for long-term climate applications. We then applied the validated model
to three emissions scenarios — RCP2.6, RCP4.5, and RCP8.5 — using atmospheric forcing
from the CNRM-ALADIN regional climate model within the CMIP5S CORDEX-Europe
framework. All scenarios project a warmer and saltier Black Sea. Projected end-of-century sea
surface warming reaches approximately 1.5°C, 2.0°C, and 3.5°C under RCP2.6, RCP4.5, and
RCP8.5, respectively, with salinity increasing by up to 3 psu. These changes are not confined
to the surface: both thermal and haline anomalies penetrate to depths of approximately 700 m.
Of particular note, the Cold Intermediate Layer — a defining hydrographic feature of the Black
Sea — is projected to disappear after 2040 under the RCP8.5 scenario. To assess uncertainty,
we performed an additional RCP8.5 simulation using SMHI-RCA4 forcing from the same
CORDEX-Europe ensemble, lending greater robustness and confidence to the projected
changes. We subsequently applied the Samudra ocean emulator, a UNET-style model that
stably simulates 3D ocean dynamics (sea surface height, currents, temperature, and salinity) up
to 150 times faster than conventional methods. Trained on the NEMO Black Sea hindcast
reanalysis dataset, the model successfully generated forecast inferences for up to three months.
Moving forward, this emulator can serve as a foundational component for Black Sea digital
twin projects. One of the advantages of ocean emulators is that they can run very quickly under
different scenarios. We plan to run the new Black Sea emulator, which we trained using the
hindcast scenario, for RCP and other various scenarios in the future.

Keywords: Physical oceanography, Black Sea, Digital twin.
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Karadeniz Suyunun Ege Denizi’ne Tasiniminin Degiskenligi (2010—
2023) ve Mart-Nisan 2022 Ekstrem Olay1

Tiilay COKACAR!, Furkan YAMAN!
'Tstanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul
Sorumlu yazar e-posta: tulay.cokacar@istanbul.edu.tr

Karadeniz’den Ege Denizi’ne olan akis, iki havza arasindaki deniz seviyesi farki
tarafindan belirlenir ve bu fark Tiirk Bogazlar Sistemi boyunca basing gradyanini kontrol eder.
Karadeniz’de deniz seviyesinin yiiksek olmasi, Karadeniz Suyunun ¢ikigini artirirken, farkin
azalmas1 akisi zayiflatir. Bu calisma, 2010-2023 donemi boyunca Karadeniz’den Ege
Denizi’ne olan akisin degigkenligini, deniz seviyesi anomalilerine dayali incelemekte ve Mart—
Nisan 2022 donemine odaklanmaktadir. Bu donemde giiclii bir Sibirya Yiiksek Basinci, deniz
seviyesi farkinda ani bir artisa ve yogun sogumaya neden olmus, bu da bogazlar boyunca akisin
belirgin sekilde giiclenmesine yol agmistir. Ayn1 donemde, Kuzey Ege’deki Argo samandira
verileri, soguk ve diisiik tuzluluklu Karadeniz sularinin yaklagik bir ay boyunca tiim su
kolonunu kapladigini géstermekte olup, bu durum olaganiistii bir tasinim olayina ve Karadeniz
sularinin bogazlarin 6tesinde giiclii bir dikey yayilimina isaret etmektedir.

Anahtar Kelimeler: Karadeniz, Ege, Tiirk bogazlar sistemi, Su seviyesi farki.
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Variability of Black Sea Outflow to the Aegean (2010-2023) and the
Exceptional March—April 2022 Event

Tiilay COKACAR', Furkan YAMAN!
!'[stanbul University, Institute of Marine Sciences and Management, Istanbul
Corresponding Author e-mail: tulay.cokacar@istanbul.edu.tr

The Black Sea flow to the Aegean Sea is governed by the sea level difference between
the two basins, which controls the pressure gradient across the Turkish Straits System. Higher
sea level in the Black Sea enhances the outflow of Black Sea Water, while reduced differences
weaken the flow. This study investigates variability in Black Sea flow to the Aegean, as inferred
from sea level anomalies over 2010-2023, with emphasis on March—April 2022, when a strong
Siberian High triggered an abrupt increase in sea level difference together with intense cooling,
leading to a marked strengthening of the flow through the straits. During this period, Argo float
data from the northern Aegean showed that cold, low-salinity Black Sea waters occupied the

entire water column for approximately one month, indicating an exceptional export event and
strong vertical penetration of BSW beyond the straits

Keywords: Karadeniz, Ege Denizi, Turkish strait system, Sea level difference.
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Uyduya Tehdit Unsurlan
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!'Ege Universitesi Bilgisayar ve Enformasyon Bilimleri Fakiiltesi, Bilgisayar Miihendisligi Boliimii, Izmir
2 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitisii, Izmir
Sorumlu yazar e-posta: eren.deniz@mail.ege.edu.tr

Modern deniz arastirmalar1, geleneksel miirettebatl arastirma gemilerinden insansiz
Deniz Araglar1 (IDA/USV), Uzaktan Kumandali Araglar (ROV) ve otonom demirli samandira
sistemlerinden olusan heterojen filolara dogru temel bir paradigma degisimi yasamaktadir.
Gilinlimiizde arastirma gemileri, artik yalnizca merkezi bir veri toplama birimi degil, bagimsiz
calisan insansiz araglarin ve gelismis sensor teknolojilerinin konuslandirildigi, bakiminin
yapildig1 ve koordine edildigi ¢cok katmanli platformlar haline gelmistir. Bu cesitlilik, veri
toplama kapasitesini ve operasyonel verimliligi artirirken, deniz arastirma ekosistemini su alti,
yiizey, ag, uydu ve komuta merkezi katmanlarindan olusan karmasik bir siber-fiziksel sistem
(CPS) yapisina doniistiirmektedir. Bu teknolojik doniisiimle birlikte, otonom araglarin yapay
zeka ve dijital sistemlere olan bagimliliginin artmasi, verilerin toplanmasi, iletilmesi ve
islenmesi siireglerine yonelik siber glivenlik kaygilarini da beraberinde getirmektedir. Bilisim
teknolojileri (BT) ile operasyonel teknolojilerin (OT) i¢ ice gecmesi, kablosuz iletisim hatlarini
birer saldir yiizeyine doniistiirmekte ve sistemdeki dijital bilesenleri hem yazilim hatalarina
hem de sofistike siber saldirilara karsi savunmasiz birakmaktadir. S6z konusu giivenlik
kaygilarinin artmasi, deniz operasyonlarinin kendine has fiziksel gercekleri géz Oniine
alindiginda hakli bir yaklagimdir. Zira bu ekosistemde karsilagilabilecek tehditler, pasif dinleme
(eavesdropping) ve trafik analizi gibi veri gizliligini hedef alan saldirilardan, kanal karistirma
(jamming), maskeleme (masquerade) ve veri paketlerinin manipiilasyonu gibi aktif saldirilara
kadar genis bir yelpazeye yayilmaktadir. STRIDE metodolojisi ¢er¢evesinde yapilan analizler,
navigasyon giivenligini tehlikeye atan GNSS yaniltmasi (spoofing), stratejik arastirma
verilerinin ifsasina yol agcan uydu iletisimi miidahaleleri ve siirii koordinasyonunu bozan Sybil
saldirilar1 gibi kritik riskleri ortaya koymaktadir. Ayrica, deniz durumu (sea state) ve bant
genisligi kisitlamalar1 gibi c¢evresel faktorlerin siber dayaniklilik iizerindeki bozucu etkileri,
"Siber-Denize Elverislilik" kavramimi akademik ve operasyonel bir standart olarak zorunlu
kilmaktadir. Bu calisma, anilan tehditlere iliskin, oldukga riskli ve tekrar edilemeyecek
kosullarda veri toplayan deniz bilimcilerinin, yeni deniz arastirmalar1 paradigmasinda,
verilerinin giivenliginin saglanmasi baglaminda bir farkindalik olusturmay1 amaclamaktadir.

Anahtar Kelimeler: Deniz siber giivenligi, Insansiz deniz araglar1 (IDA), Siber-denize
elverislilik, Deniz bilimsel aragtirmalarinin siber-fiziksel giivenligi, STRIDE-DREAD.
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Cyber-Physical Risks in Marine Scientific Research: Threats from
Underwater to Satellite

Eren DENIiZ', Emine SEZER!, Gokdeniz NESER?

! Department of Computer Engineering, Faculty of Computer and Information Science, Ege University, [zmir
2Dokuz Eylul University Institute of Marine Sciences and Technology, Izmir
Corresponding Author e-mail: eren.deniz@mail.ege.edu.tr

Modern marine research is undergoing a fundamental paradigm shift from traditional
crewed research vessels to heterogeneous fleets consisting of Unmanned Surface Vehicles
(USVs), Remotely Operated Vehicles (ROVs), and autonomous moored buoy systems. Today,
research vessels are no longer just central data collection units; they have become multi-layered
platforms where autonomous unmanned vehicles and advanced sensor technologies are
deployed, maintained, and coordinated. This diversity increases data collection capacity and
operational efficiency while transforming the marine research ecosystem into a complex cyber-
physical system (CPS) structure consisting of underwater, surface, network, satellite, and
command center layers. Along with this technological transformation, the increasing
dependence of autonomous vehicles on artificial intelligence and digital systems brings with it
cybersecurity concerns regarding the processes of data collection, transmission, and processing.
The convergence of information technology (IT) and operational technology (OT) turns
wireless communication lines into attack surfaces and leaves the system's digital components
vulnerable to both software errors and sophisticated cyberattacks. Given the unique physical
realities of maritime operations, this increased concern for security is a justified approach. This
is because the threats that can be encountered in this ecosystem range from attacks targeting
data privacy, such as passive eavesdropping and traffic analysis, to active attacks such as
jamming, masquerading, and data packet manipulation. Analyses conducted within the
framework of the STRIDE methodology reveal critical risks such as GNSS spoofing, which
compromises navigation security; satellite communication interventions that lead to the
disclosure of strategic research data; and Sybil attacks that disrupt swarm coordination.
Furthermore, the disruptive effects of environmental factors such as sea state and bandwidth
constraints on cyber resilience necessitate the concept of “Cyber-Seaworthiness” as an
academic and operational standard. This study aims to raise awareness among marine scientists,
who collect data under highly risky and unrepeatable conditions regarding the aforementioned
threats, about ensuring the security of their data within the new paradigm of marine research.

Keywords: Maritime cybersecurity, Unmanned surface vehicles (USV), Cyber-seaworthiness,
Cyber-physical security of marine scientific research, STRIDE-DREAD.
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Kendinden Drenajh Durgun Dalga Havuzunun Hidrolik Performansi

Yagiz ERBAY', Dogan KISACIK!
!'[zmir Yiiksek Teknoloji Enstitiisii, Miihendislik Fakiiltesi, insaat Miihendisligi Boliimii, izmir
Sorumlu yazar e-posta yagiz.erbay@deu.edu.tr

Kiiresel 1stnma sonucu meydana gelen deniz seviyesi yiikselmesi ile birlikte firtinalarin
siklig1 ve siddetindeki artis, kiy1r kentlerinde taskin sorununu giderek daha 6nemli bir hale
getirmektedir. Bu durum, kiy1 bolgelerinde daha giivenli ve dayanikli kiy1r koruma yapilariin
gelistirilmesi gerekliligini ortaya ¢ikarmistir. Bu gereksinimi karsilamak amaciyla, mevcut kiy1
koruma sistemlerinin tasariminda ¢esitli yenilik¢i yaklasimlar gelistirilmistir. Bu
yaklagimlardan biri olan durgun dalga havuzu (DDH), dalga enerjisinin bir kismini havuz
icerisinde tutarak tagkin miktarini azaltmay1 amacglayan bir tepe modifikasyonu ¢oziimiidiir.
Ancak durgun dalga havuzlarinin bazi dnemli dezavantajlari bulunmaktadir. On duvarmdaki
bosluklu yap1 nedeniyle firtina kosullarinda yiiksek hizli su jetleri olusabilmekte ve bu durum
yayalar icin tehlike olusturabilmektedir. Ayrica, 6n duvarin kesintili olmasi, nispeten kiigiik
firtina kosullarinda dahi 6n bolgenin siirekli 1slak kalmasina neden olabilmekte ve kullanim
acisindan ¢esitli kisitlamalar ortaya ¢ikmaktadir. Bu calismada, durgun dalga havuzunun taskin
azaltma performansini korurken mevcut dezavantajlarini ortadan kaldirmayr amaglayan
kendinden drenajli bir durgun dalga havuzu (KD-DDH) sistemi Onerilmistir. Bu sistemde,
geleneksel DDH tasariminda yer alan bosluklu deniz tarafi duvari araciliiyla saglanan geri
drenaj mekanizmasi yerine, havuz tabaninda yer alan ve diisey delikli 6n duvara kadar uzanan
bir drenaj boslugu kullanilmaktadir. S6z konusu drenaj boslugu tas malzeme ile doldurularak
gecirgen bir filtre tabakasi olusturulmustur. Boylece havuz igerisinde biriken suyun kontrollii
sekilde bosaltilmas: saglanarak sistemin drenaj kapasitesinin artirilmasi hedeflenmistir.
Onerilen KD-DDH sisteminin hidrolik performansi iki boyutlu kiiciik 6lgekli fiziksel model
deneyleri kullanilarak incelenmistir. Bu kapsamda, KD-DDH sisteminin test edildigi
hidrodinamik ve geometrik konfigiirasyonlarda karsilastirma amaciyla basit diisey deniz duvari
ve geleneksel durgun dalga havuzu konfigiirasyonlari da deneysel olarak test edilmistir. Elde
edilen deneysel sonuglar, KD-DDH sisteminin hem diisey deniz duvar1 hem de geleneksel
durgun dalga havuzu konfigiirasyonlarina kiyasla taskin debisini énemli Ol¢lide azalttigini
gostermektedir. Bu sonuglar, Onerilen sistemin kentsel kiy1 alanlarinda taskin riskinin
azaltilmasina yonelik etkili bir tepe modifikasyonu ¢6zlimii olabilecegini ortaya koymaktadir.

Anahtar Kelimeler: Iklim degisikligi, Kiy1 taskini, Dalga tasmasi, Durgun dalga havuzu,
Kendinden drenajli durgun dalga havuzu.
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Hydraulic Performance of a Self-Drainage Still Wave Basin

Yagiz ERBAY', Dogan KISACIK!
'1zmir Institute Of Technology, Engineering Department, Civil Engineering Department, izmir
Corresponding Author e-mail: yagiz.erbay@deu.edu.tr

The rise in sea levels due to global warming, combined with the increasing frequency
and intensity of storm events, has made coastal flooding an increasingly critical issue in coastal
cities. This situation has highlighted the urgent need to develop safer, more resilient coastal
protection structures. To address this need, various innovative approaches have been proposed
in the design of existing coastal defense systems. One such approach is the Stilling Wave Basin
(SWB), a crest modification solution that aims to reduce wave overtopping by dissipating and
temporarily storing a portion of the incoming wave energy within the basin. However,
conventional SWB systems have several significant drawbacks. Due to the perforated structure
of the front wall, high-velocity water jets may occur under storm conditions, posing potential
safety hazards for pedestrians. In addition, the discontinuous nature of the front wall can lead
to persistent wetness in the front area even under relatively mild storm conditions, thereby
limiting its practical usability. In this study, a Self-Drainage Stilling Wave Basin (SD-SWB)
system is proposed, which aims to eliminate the aforementioned disadvantages while
maintaining the overtopping reduction performance of conventional SWBs. In the proposed
system, instead of the conventional drainage mechanism provided through the perforated
seaward wall, a drainage gap located at the basin bottom and extending towards a perforated
vertical front wall is introduced. This drainage gap is filled with rock material, forming a
permeable filter layer. In this way, the accumulated water within the basin is discharged in a
controlled manner, thereby enhancing the overall drainage capacity of the system. The
hydraulic performance of the proposed SD-SWB system was investigated through two-
dimensional small-scale physical model experiments. Within this scope, a simple vertical
seawall and a conventional SWB configuration were also tested under identical hydrodynamic
and geometric conditions for comparison purposes. The experimental results demonstrate that
the SD-SWB system significantly reduces wave overtopping discharge compared to both the
vertical seawall and the conventional SWB configurations. These findings indicate that the
proposed system can serve as an effective crest modification solution for mitigating coastal
flood risk in urban coastal areas.

Keywords : Climate change, Coastal flooding, Wave overtopping, Stilling wave basin, Self-
drainage stilling wave basin.
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Beyza Nur SONMEZ!, Dogan KISACIK!
!'[zmir Yiiksek Teknoloji Enstitiisii, Miihendislik Fakiiltesi, insaat Miihendisligi Boliimii, izmir
Sorumlu yazar e-posta beyzasonmez@iyte.edu.tr

Kiiresel iklim degisikligine bagli olarak deniz seviyelerindeki yiikselme, diinya
genelinde bir¢ok kiy1 kentinde kiy1 tagkinlarinin ve firtina etkilerinin daha sik ve daha siddetli
goriilmesine neden olmaktadir. Bu tagkin ve firtinalardan en ¢ok etkilenen kentlerden biri de
Izmir’dir. Kiy1 tagkinlarinin etkin bir sekilde analiz edilebilmesi igin dalga yiiksekligi, su
seviyesi ve riizgar gibi temel hidrodinamik parametrelerin giivenilir ve siirekli olarak 6l¢iilmesi
biiyiik 6nem tagimaktadir. Ancak Izmir Kérfezi’nde kiy1 taskinlarmi dogrudan &lgebilen bir
sistem bulunmamaktadir. Bu durum, taskin siireclerinin dogru bir sekilde analiz edilmesini ve
olusturulacak sayisal modellerin dogrulanmasini da zorlastirmaktadir. Dalga asimi siiregleri
laboratuvar deneyleri, ampirik formiiller veya sayisal modelleme yontemleri kullanilarak
incelenebilmektedir. Ancak laboratuvar deneyleri cogu zaman 6lcek etkileri nedeniyle gercek
kiy1 kosullarini tam olarak temsil edememektedir. Ayrica niimerik modeller de yerinde 6l¢iim
verileri olmadan kalibre edilememektedir. Son yillarda kiy1 tagkinlarinin izlenmesi amaciyla
diinya genelinde gesitli gdzlem sistemleri gelistirilmistir. Bu sistemlerden biri Bel¢ika 'nin
Ostende kentinde bulunan Living Lab ve Offshore olgiim platformudur. Bu platform, kiy
tagkin1  silireglerinin gercek oOlgekli saha kosullarinda dogrudan dlgiilmesine olanak
saglamaktadir. S6z konusu yaklasgtmin Izmir Kérfezi'ne uyarlanmasi amaglanmaktadur.
Onerilen Living Lab ve Offshore él¢iim platformu, kiy1 tagkini siireglerinin yerinde dl¢iilmesini
saglayarak bu siireclerin daha kapsamli sekilde analiz edilmesine imkén taniyacaktir. Bu sistem
kapsaminda asma debisi, su seviyesi gibi temel hidrodinamik parametrelerin 6l¢iilmesi
amaglanmaktadir. Benzer sekilde sayisal modellerin giivenilir sonuglar liretebilmesi i¢in gerekli
saha verileri saglayacaktir. Ayrica elde edilecek verilerin gelecekte gelistirilecek kiy1 tagkini
erken uyar sistemlerine katki saglamasi ve kiyr miihendisligi ¢alismalarinda kullanilabilecek
onemli bir veri kaynag1 olusturmasi hedeflenmektedir. izmir kiyilarini temsil eden ve taskin
acisindan en kritik kesit belirlenmis, bu kesitin arkasina yerlestirilecek gémiilii bir tank sistemi
ile dalga asimi1 dl¢timlerinin gerceklestirilmesi planlanmistir. Fakat bunun i¢in 6ncelikle dalga
kosullarinin belirlenmesi gerekmektedir. Bu ¢alismada, s6z konusu kesitteki dalga kosullarini
belirlemek amaciyla SWAN sayisal dalga modeli kullanilmistir. Ancak Izmir Korfezi’nde
yerinde dalga 6l¢limii yapan bir samandira bulunmadigindan, model dogrulamas1 Copernicus
Marine Service dalga verileri ve ERAS riizgar verileri kullanilarak segilen bir firtina olay1
lizerinden gergeklestirilmis ve model performansi degerlendirilmistir. Bu kapsamda, SWAN
modelinin Living Lab tasariminda kullanilabilirligi ve giivenilirligi ortaya konulmasi
amaclanmaktadir.

Anahtar Kelimeler: Iklim degisikligi, Kiy1 taskini, Yerinde l¢iim istasyonu, Numerik model
(SWAN), Numerik model (§SWAN) performansi.
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Evaluation of SWAN Model Performance in the Design of a Living Lab
Platform for In-Situ Measurement of Coastal Flooding in izmir Bay

Beyza Nur SONMEZ!, Dogan KISACIK!

! {zmir Institute of Technology, Faculty of Engineering, Department of Civil Engineering, {zmir
Corresponding author e-mail: beyzasonmez@iyte.edu.tr

Sea level rise driven by global climate change has led to an increase in the frequency
and intensity of coastal flooding and storm impacts in many coastal cities worldwide. izmir is
one of the cities most affected by these events. In order to effectively analyze coastal flooding
processes, it is essential to obtain reliable and continuous measurements of key hydrodynamic
parameters such as wave height, water level, and wind. However, there is currently no in-situ
measurement system in izmir Bay capable of directly monitoring coastal flooding. This
limitation makes it difficult to accurately analyze flooding processes and to validate the
numerical models developed for this purpose. Wave overtopping processes can be investigated
through laboratory experiments, empirical formulas, or numerical modeling approaches.
However, laboratory experiments often fail to fully represent real coastal conditions due to scale
effects. Likewise, numerical models cannot be properly calibrated in the absence of field
measurements. In recent years, various observation systems have been developed worldwide to
monitor coastal flooding. One such system is the Living Lab and offshore measurement
platform located in Ostend, Belgium. This platform enables direct measurement of coastal
flooding processes under real-scale field conditions. The aim of this study is to adapt this
approach to Izmir Bay. The proposed Living Lab and offshore measurement platform will enable
in-situ monitoring of coastal flooding processes, allowing for a more comprehensive analysis
of these phenomena. Within this system, key hydrodynamic parameters such as overtopping
discharge and water level are intended to be measured. In addition, the collected data will
provide the necessary input for numerical models to produce reliable results. Furthermore, the
obtained data are expected to contribute to the development of future coastal flood early
warning systems and to serve as an important data source for coastal engineering studies. A
critical coastal section representing the conditions of the Izmir coastline has been identified,
and it is planned to install a buried tank system behind this section to measure wave
overtopping. However, determining the wave conditions is a prerequisite for this design. In this
study, the SWAN numerical wave model has been used to determine the wave conditions at the
selected section. Since there is no wave buoy in Izmir Bay providing in-situ wave
measurements, model validation has been carried out using Copernicus Marine Service wave
data and ERAS5 wind data based on a selected storm event, and the model performance has been
evaluated. In this context, it is aimed to demonstrate the applicability and reliability of the
SWAN model for the design of the Living Lab system.

Keywords: Climate change, Coastal flooding, In-situ measurement station, Numerical model
(SWAN), Performance of the numerical model (SWAN).
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Deniz Taskin Simiilasyonlar icin Riizgar Uretim Sisteminin
Hesaplamah Akiskanlar Dinamigi Tabanh Tasarimi ve Optimizasyonu

Atilla Baran MUNGAN', Dogan KISACIK!
'1zmir Yiiksek Teknoloji Enstitiisii, Miihendislik Fakiiltesi, Insaat Miihendisligi Boliimii, Izmir
Sorumlu yazar e-posta: atillamungan@iyte.edu.tr

Kiiresel 1sinma ve iklim degisikligi ile birlikte deniz seviyesindeki ylikselme ile
firtinalarin siklik ve siddetindeki artis, kiyr bdlgelerinde taskin riskini 6nemli Olgiide
artirmaktadir. Ozellikle Izmir kiyilarinda son yillarda gdzlenen siddetli firtinalar sirasinda,
rlizgarin dalga Ozelliklerini ve dalga-yap1 etkilesimini degistirerek dalga asmasi miktarini
onemli 6l¢iide artirdigr bilinmektedir. Genel olarak riizgar; dalga yiiksekligi, kirilma davranisi
ve kiyr yapist iizerindeki akis rejimini etkileyerek dalga asma debisi miktarlarin1 dogrudan
etkilemektedir. Buna karsin, kiyr miihendisliginde dalga agma hesaplamalari biiylik 6l¢iide
TAW (2002) ve EurOtop (2018) gibi kilavuzlarda sunulan ve ¢ogunlukla fiziksel model testleri
sonucunda elde edilen ampirik bagintilara dayanmaktadir. Bu yaklasimlarda riizgar etkisi
dogrudan yer almamaktadir. Ote yandan, literatiirde riizgarin dalga asma iizerindeki etkisini
inceleyen hem fiziksel model hem de sayisal ¢alismalar bulunmakla birlikte, bu ¢alismalarin
sayist sinirlidir ve elde edilen bulgularin genellestirilebilir ampirik formdiillere yeterince
yansitilmadig1 goriilmektedir. Bu durum, 6zellikle riizgarin baskin oldugu kosullarda dalga
asma miktarinin giivenilir sekilde tahmin edilmesini zorlastirmaktadir. Bu nedenle, riizgar
etkisinin ampirik bagintilara sistematik olarak entegre edilmesine yonelik kapsamli ¢alismalara
ihtiyag duyulmaktadir. Bu ¢alisma kapsaminda, riizgarin dalga asmasi iizerindeki etkisini
incelemek amaciyla planlanan fiziksel model deneyleri 6ncesinde gerceklestirilen Hesaplamali
Akiskanlar Dinamigi (HAD) tabanli 6n ¢aligmalar sunulmaktadir. Fiziksel deneylerde riizgar
etkisinin temsil edilebilmesi i¢in fan ve riizgar tlineli sistemi kullanilacaktir. Bu dogrultuda,
oncelikle Izmir Yiiksek Teknoloji Enstitiisii Hidrolik Laboratuvari’nda mevcut bulunan riizgar
tiineli ve fan sistemi HAD analizleri ile degerlendirilmis; hiz dagilimlari, akim homojenligi ve
sistem performansi incelenmistir. Elde edilen sonuglar, mevcut sistemin hedeflenen riizgar
kosullarim1 saglamakta yetersiz kaldigini gostermistir. Bu nedenle, deney gereksinimlerine
uygun yeni bir fan se¢imi yapilmis ve iyilestirilmis bir riizgar tiineli tasarim1 HAD yontemleri
ile gelistirilmistir. Farkli tasarim alternatifleri karsilastirilarak, deneylerde homojen ve kontrol
edilebilir bir riizgar alani olusturacak optimum sistem belirlenmistir. Bu 6n ¢alismalar, bir
sonraki agsamada gergeklestirilecek fiziksel model deneyleri igin glivenilir sinir kosullarinin
saglanmasina katki sunmakta ve riizgar etkisinin dalga agsma tahminlerine entegre edilmesi
yoniinde 6nemli bir adim olusturmaktadir.

Anahtar Kelimeler: iklim degisikligi, Kiiresel 1stnma, K1y taskini, Dalga asmas1, Hesaplamal
akiskanlar dinamigi (HAD).
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éComputational Fluid Dynamics-Based Design and Optimization of a
Wind Generation System for Coastal Flood Simulations

Atilla Baran MUNGAN', Dogan KISACIK!

!zmir Institute of Technology, Faculty of Engineering, Civil Engineering Department, Izmir
Corresponding author e-mail: atillamungan@iyte.edu.tr

With global warming and climate change, the rise in sea level together with the
increasing frequency and intensity of storms significantly elevates flood risk in coastal regions.
In particular, recent severe storms observed along the izmir coasts have shown that wind can
substantially increase wave overtopping by altering wave characteristics and wave—structure
interactions. In general, wind directly influences overtopping discharge by affecting wave
height, breaking behavior, and the flow regime around coastal structures. However, in coastal
engineering, wave overtopping estimations are largely based on empirical relationships
provided in guidelines such as TAW (2002) and EurOtop (2018), which are mainly derived from
physical model tests. In these approaches, wind effects are not explicitly included. Although
both physical and numerical studies investigating the influence of wind on wave overtopping
exist in the literature, their number remains limited, and the findings have not been sufficiently
incorporated into generalized empirical formulations. This limitation makes it difficult to
reliably predict overtopping rates, particularly under wind-dominated conditions. Therefore,
there is a clear need for comprehensive studies that systematically integrate wind effects into
empirical formulations. Within this context, this study presents Computational Fluid Dynamics
(CFD)-based preliminary analyses conducted prior to planned physical model experiments
aimed at investigating the effect of wind on wave overtopping. To represent wind effects in
physical experiments, a fan and wind tunnel system will be utilized. Accordingly, the existing
wind tunnel and fan system at the Hydraulics Laboratory of izmir Institute of Technology were
first evaluated using CFD analyses, focusing on velocity distributions, flow uniformity, and
overall system performance. The results indicated that the current system is insufficient to meet
the targeted wind conditions. Therefore, a new fan selection was carried out in line with
experimental requirements, and an improved wind tunnel design was developed using CFD
methods. By comparing different design alternatives, an optimum system capable of generating
a homogeneous and controllable wind field for experiments was identified. These preliminary
studies provide a reliable basis for establishing boundary conditions in subsequent physical
model experiments and represent an important step toward integrating wind effects into wave
overtopping predictions.

Keywords: Climate change, Global warming, Coastal flooding, Wave overtopping,
Computational fluid dynamics (CFD).
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Ege Denizi’nde Tiirkiye ve Yunanistan’in Deniz ve Kiy1 Koruma
Alanlarimin Mukayeseli Jeomekansal Analizi

Dilek TEZEL'!, Bayram OZTURK??
"' Cevre, Sehircilik ve Iklim Degisikligi Bakanligi, Ankara
2 Istanbul Universitesi, Su Bilimleri Fakiiltesi, Deniz Biyolojisi ABD, Istanbul.
3 Tiirk Deniz Arastirmalar1 Vakfi, Istanbul.
Sorumlu yazar e-posta: ozturkb@istanbul.edu.tr

Ege Denizi, konumu nedeniyle Akdeniz ve Karadeniz arasinda biyogesitliligin
devamliligini saglayacak canli kaynaklara ve endemik tiirlere ev sahipligi yapar. Bu deniz
karsilikli kiyidas iki ulus tarafindan paylasilmaktadir. iki kiyidas iilkenin is birligi yapmasi
halinde Aichi ve 30x30 Kunming-Montreal kiiresel deniz koruma hedeflerine erismek ve
denizel canli kaynaklarini1 korumak kolaylasir. Zira; deniz koruma alanlar bir ag olusturulursa
ve biitiinciil koruma yaklasimlar1 dikkate alinirsa basarili olabilir. Bu ¢alismanin amaci; Ege
Denizi’nde Tiirkiye ve Yunanistan tarafindan ilan edilmis korunan alanlara ait canli kaynaklar
ve siireclerin jeomekansal analiz yontemleriyle karsilastirilmasi, korunan alan kaynak
degerlerinin incelenmesi ve koruma alanlarinin mevcut durumunu belirlemektir. Diger yandan,
farkli koruma alan1 kategorileri arasindaki ortiisme ve tamamlayicilik derecesini agikca
nicellestirip denizel alan1 yonetmeye yardime1 olacak veri tabani ve setler gelistirmektir. Ege
Denizi'ndeki Tiirk ve Yunan deniz, kiy1 koruma alanlarinin mukayeseli bir analizi yapilarak
genel bir degerlendirme ile koruma yaklasimlarini ve tedbirlerini gostermek gelecege yonelik
strateji olusturmak agisindan da 6nem tasimaktadir.

Anahtar Kelimeler: Deniz ve kiy1 koruma alanlari, Ege Denizi, Tiirkiye, Yunanistan, Koruma
onlemleri.
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" Comparative Geospatial Analysis of Marine and Coastal Protected
Areas of Tiirkiye and Greece in The Aegean Sea

Dilek TEZEL'!, Bayram OZTURK??
" Ministry of Environment, Urbanization and Climate Change, Ankara.
2 Istanbul University, Faculty of Water Sciences, Department of Biology, Istanbul
3 Turkish Marine Research Foundation, Istanbul.
Corresponding author e-mail: ozturkb@istanbul.edu.tr

The Aegean Sea, due to its location between the Mediterranean and the Black Sea, hosts
living resources and endemic species that ensure the continuity of biodiversity. This sea is
shared by two neighboring coastal nations. Cooperation between the two coastal countries
facilitates achieving the Aichi and 30x30 Kunming-Montreal global marine conservation goals
and protecting marine living resources. Marine protected areas can only be successful if a
network is formed and holistic conservation approaches are considered. The aim of this study
is to compare the living resources and processes in protected areas declared by Tiirkiye and
Greece in the Aegean Sea using geospatial analysis methods, to examine the resource values
of protected areas, and to determine the current status of these areas. Furthermore, it aims to
clearly quantify the degree of overlap and complementarity between different protected area
categories and to develop databases and sets that will help manage the marine area. A
comparative analysis of Turkish and Greek marine and coastal protected areas in the Aegean
Sea, along with a general assessment of conservation approaches and measures, is also
important for developing future strategies.

Keywords: Marine and coastal protected areas, Aegean Sea, Tiirkiye, Greece, Conservation
measures.
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Farkh Deniz Ekosistemlerinde Sualti Giiriiltii Diizeylerinin
Karsilastirmah Degerlendirilmesi

Melike TUYSUZ', Fatma TELLI KARAKOC?
'Karadeniz Teknik Universitesi, Deniz Bilimleri Teknoloji Enstitiisii,
Deniz Bilimleri Teknolojisi ve Mithendisligi Boliimii, Trabzon
2Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi,
Deniz Bilimleri Teknolojisi ve Mithendisligi Boliimii, Trabzon
Sorumlu yazar e-posta: meliketuysuzz@gmail.com

Sualti ortam giiriiltiisii, denizel ekosistemlerin akustik yapisini etkileyen onemli
cevresel faktorlerden biri olup, 6zellikle antropojenik baskinin arttig1 kiyisal alanlarda giderek
daha fazla 6nem kazanmaktadir. Liman faaliyetleri, gemi trafigi, kiyisal tiretim sistemleri ve
diger insan kaynakli etkinlikler, denizel ortamlarda hem giiriiltii diizeylerini hem de frekans
dagilimlarini degistirebilmektedir. Bu ¢alismada, Dogu Karadeniz kiyilarinda yer alan ii¢ farkli
deniz ortaminda (Trabzon Limani, Balik Ciftligi ve Acik Referans Istasyon) sualti giiriiltii
diizeyleri karsilagtirmali olarak degerlendirilmistir. Akustik kayitlar, hidrofon tabanli pasif
akustik izleme yontemi kullanilarak toplanmis ve zaman ile frekans diizleminde analiz
edilmistir. Kayitlardan gii¢ spektral yogunlugu (PSD), ses basing diizeyi (SPL) ve 1/3 oktav
bant diizeyleri hesaplanmstir. Ozellikle diisiik frekans bandindaki degisimler dikkate alinmus,
her bir ortamin akustik Ozellikleri spektrogramlar ve frekans spektrumlart kullanilarak
degerlendirilmistir. Analizler, istasyonlar arasinda hem toplam giiriiltii diizeyi hem de frekans
icerigi bakimindan farkliliklar bulundugunu ortaya koymustur. Sonuglar, liman ortaminda
sualt1 giiriiltii diizeylerinin 6zellikle diisiik frekans aralifinda daha yiiksek oldugunu, buna
karsilik acik deniz istasyonunun daha diisiik ve daha dengeli bir akustik yap1 sergiledigini
gostermistir. Balik ¢iftligi istasyonu ise gevresel kosullar ile insan kaynakli etkilerin birlikte
gozlenebildigi orta karakterli bir yapi1 sunmustur. Elde edilen bulgular, kiyisal denizel
habitatlardaki akustik cevrenin daha iyi anlasilmasina katki saglamakta ve antropojenik
baskilarin degerlendirilmesi ile gelecekteki c¢evresel izleme ¢alismalart igin temel
olusturmaktadir.

Anahtar Kelimeler: Sualti giiriiltiisii, Gemi kaynakli giiriiltii, Pasif akustik izleme, Denizel
ortam.
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Comparative Evaluation of Underwater Noise Levels in Different
Marine Ecosystems

Melike TUYSUZ', Fatma TELLI KARAKOC?
! Karadeniz Technical University, Institute of Marine Science and Technology,
Marine Science Technology and Engineering Department, Trabzon
2 Karadeniz Technical University, Siirmene Faculty of Marine Sciences,
Marine Science Technology and Engineering Department, Trabzon
Corresponding author e-mail: meliketuysuzz@gmail.com

Underwater ambient noise is a major environmental factor affecting the acoustic
structure of marine ecosystems and has become increasingly important, particularly in coastal
areas exposed to growing anthropogenic pressure. Port operations, vessel traffic, coastal
production systems, and other human-induced activities can alter both noise levels and
frequency distributions across marine environments. In this study, underwater noise levels were
comparatively evaluated in three different marine environments (Trabzon Port, Fish Farm,
Reference-Open Station) along the Eastern Black Sea coast. Acoustic recordings were collected
using a hydrophone-based passive acoustic monitoring approach and were analyzed in both
time and frequency domains. Power spectral density (PSD), sound pressure level (SPL), and
1/3 octave band levels were calculated from the recordings. Particular emphasis was placed on
low-frequency variations, and the acoustic characteristics of each environment were assessed
using spectrograms and frequency spectra. The analyses revealed differences among stations in
terms of both overall noise levels and frequency content. The results indicated that the port
environment exhibited higher underwater noise levels, particularly in the low-frequency range,
whereas the open-sea station showed a lower and more balanced acoustic structure. The fish
farm station displayed intermediate characteristics, reflecting both environmental conditions
and human-related influences. These findings contribute to a better understanding of the
acoustic environment in coastal marine habitats and provide a basis for evaluating
anthropogenic pressure and supporting future environmental monitoring studies.

Keywords: Underwater noise, Ship-generated noise, Passive acoustic monitoring, Marine
environment.
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Marmara’nin Hayaletleri

Elizabeth Grace Tunka BENGIL', Ulascan KAYATAS', Volkan NARCI', Gizem ECE',
Yesim AYARI, Engin Ege GEN(;ER1
! Deniz Yasamimi Koruma Dernegi, Istanbul
Sorumlu yazar e-posta: elizabeth@denizyasaminikoruma.org

Hayalet aglar, balik¢ilik faaliyetleri sirasinda kaybolan veya terk edilen ve deniz
ortaminda kontrolstiz sekilde avcilik yapmaya devam eden aglardir. Bu aglar avcilik
faaliyetlerine devam ederek habitatlarin zarar gérmesine ve denizel biyogesitliligin azalmasina
neden olan 6nemli bir gevresel sorundur. Ozellikle yar1 kapali bir deniz olan Marmara
Denizi’'nde yogun endiistriyel balik¢ilik faaliyetleri sonucu hayalet aglarin ekosistem
iizerindeki etkileri daha belirgin hale gelmektedir. Bu nedenle kaybolan balikgilik
ekipmanlarinin tespit edilmesi ve denizden c¢ikarilmasi, denizel ekosistemlerin korunmasi
acisindan biiyiik 6nem tasimaktadir. Marmara Denizi’nde hayalet aglarin tespit edilmesi ve
temizlenmesine yonelik 10 yildir Deniz Yasamini Koruma Dernegi calismalar yiirlitmektedir.
Bu ¢alismalar kapsaminda Marmara Denizi’'nden toplamda yaklagik 300 bin m? hayalet ag
deniz ortamindan uzaklastirilmistir. Cikarilan aglar temizlenip islenerek ileri doniisiim ile kadin
kooperatifleriyle olan is birlikleri ile ¢antalara ve takilara bunun yani sira giines gozliigiine
cevrilmektedir. Sonug olarak, Marmara Denizi’nde yiiriitiilen hayalet ag temizleme faaliyetleri
deniz ekosistemlerinin siirdiirtilebilirligi i¢in hem dogrudan koruma faaliyetleri hem de
farkindalik artirma agisindan 6nemli bir rol oynamaktadir. Uzun vadede bu tiir ¢aligmalarin
devam etmesi ve daha genis alanlara yayilmasi, Marmara Denizi’nin biyolojik ¢esitliliginin
korunmasina 6nemli katkilar saglayacaktir.

Anahtar Kelimeler: Marmara Denizi, Hayalet aglar.
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Ghosts of Marmara

Elizabeth Grace Tunka BENGIL', Ulascan KAYATAS', Volkan NARCI', Gizem ECE',
Yesim AYAR!, Engin Ege GENCER!
! Marine Life Conservation Society, Istanbul
Sorumlu yazar e-posta: elizabeth@denizyasaminikoruma.org

Ghost nets are fishing gears that are lost or abandoned during fishing activities and
continue to capture marine organisms uncontrollably in the marine environment. By continuing
to fish, these nets cause damage to habitats and contribute to the decline of marine biodiversity,
making them a significant environmental issue. Particularly in the Marmara Sea, a semi-
enclosed sea, the impacts of ghost nets on the ecosystem become more pronounced due to
intensive industrial fishing activities. Therefore, detecting lost fishing gear and removing it
from the sea is of great importance for the protection of marine ecosystems. The Marine Life
Conservation Society has been conducting studies for 10 years to detect and remove ghost nets
in the Marmara Sea. Within the scope of these efforts, approximately 300,000 m? of ghost nets
have been removed from the marine environment. The collected nets are cleaned and processed,
then upcycled into bags, accessories, and sunglasses through collaborations with women’s
cooperatives. In conclusion, ghost net removal activities carried out in the Marmara Sea play a
significant role in ensuring the sustainability of marine ecosystems, both through direct
conservation actions and by raising awareness. In the long term, the continuation and expansion
of such efforts will make important contributions to the preservation of the Marmara Sea’s
biodiversity.

Keywords: Marmara Sea, Ghost nets.
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i)ogu Karadeniz Nehir Sistemlerinde Mikroplastik, Kat1i Atik ve Agir
Metal Kirliliginin Biitiinlesik Degerlendirilmesi: Murath Baraj Golii, Arih
Deresi ve Caglayan Deresi Ornegi

Kadir SEYHAN!, Yahya TERZI!, Koray OZSEKER?, Nigar ALKAN!
! Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi,
2KTU Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
Corresponding author e-mail: seyhan@ktu.edu.tr

Bu calisma, Tiirkiye’nin Dogu Karadeniz nehir sistemlerinde mikroplastik, kat1 atik ve
agir metal kirliliginin biitiinlesik ¢evresel degerlendirmesini sunmakta olup, Coruh Nehri
(Murath Baraj Golii), Arili1 Deresi ve Caglayan Deresi lizerine odaklanmaktadir. Bu birbirine
bagh tatli su ekosistemlerinde kirliligin mekansal ve zamansal dagilimimi degerlendirmek
amaciyla Aralik 2024 ile Aralik 2025 tarihleri arasinda sediment ve su drneklemeleri mevsimsel
olarak gerceklestirilmistir. Mikroplastik analizleri, tiim istasyonlarda hem sediment hem de su
ortaminda mikroplastiklerin yaygin olarak bulundugunu ortaya koymus; lif (fiber) ve pargacik
(fragment) tiplerinin ¢alisma boyunca baskin mikroplastik formlari oldugu belirlenmistir.
Sediment orneklerinde, su Orneklerine kiyasla genel olarak ¢ok daha yiiksek mikroplastik
bollugu tespit edilmis ve bu durum sedimentlerin uzun dénemli birikim ortami olarak islev
gordiigiinii dogrulamistir. Mevsimsel degisimler, 6zellikle Muratli rezervuar istasyonlari ile
nehir agizlarinda yaz ve sonbahar donemlerinde daha yiiksek mikroplastik birikimlerinin
meydana geldigini géstermis; bunun hidrodinamik kosullar ve artan antropojenik aktivitelerle
iligkili olabilecegi degerlendirilmistir. Kat1 atik izleme ¢aligmalari, tiim arastirma alanlarinda
plastik atiklarin baskin oldugunu ve toplam atiklarin yaklasik %68—79’unu olusturdugunu
gostermistir. Murath Baraj Golii, rezervuar ortamlarinin biriktirme kapasitesini yansitir sekilde
en yuksek toplam atik yogunlugu ve hacmine sahip bolge olarak belirlenirken; Arili ve
Caglayan derelerinde daha ¢ok rekreasyonel faaliyetler ve noktasal kaynakl girdilerle iliskili,
yerel ve mevsimsel degiskenlik gosteren kirlilik desenleri goézlenmistir. Kat1 atik
yogunlugundaki mevsimsel artiglarin 6zellikle ilkbahar ve yaz dénemlerinde belirgin oldugu
tespit edilmistir. Sedimentlerde gerceklestirilen agir metal analizleri, Zn’nin genel olarak tiim
caligma alanlarinda en yiiksek konsantrasyona sahip iz metal oldugunu ortaya koymustur.
Zenginlesme faktorii (SEF) degerlendirmeleri, Murath Baraj Golii sedimentlerinde As ve Pb
icin orta diizeyde zenginlesme bulundugunu gostermis; bu durum antropojenik etkinin varligina
ve rezervuar sistemindeki birikim siireglerine isaret etmistir. Buna karsilik, Aril1 ve Caglayan
derelerindeki metallerin biiyiik boliimiiniin dogal litolojik kaynaklarla iliskili oldugu, ancak yer
yer antropojenik katkilarin da bulundugu belirlenmistir. Bulgular, rezervuar sistemlerinin
akarsulara kiyasla kirleticileri daha fazla tutma egiliminde oldugunu ve bunun ekolojik
hassasiyeti artirdigin1 gostermektedir. Genel olarak c¢alisma, Dogu Karadeniz havzasinda
mikroplastik, kati atik ve agir metal kirliliginin birbirleriyle baglantili yapisini ortaya
koymakta; nehir sistemlerinin ¢evresel kirleticiler i¢in hem tagima yolu hem de birikim alan
olarak kritik bir rol oynadigin1 vurgulamaktadir. Sonuglar, kirletici girdilerinin azaltilmasi ve
hem tatli su ekosistemlerinin hem de asag1 havzadaki Karadeniz ekosisteminin korunabilmesi
icin biitlinlesik havza yonetimi stratejilerinin gelistirilmesi, atik yonetim uygulamalarinin
tyilestirilmesi, stirekli mevsimsel izleme ¢aligmalarinin stirdiiriilmesi ve hedefe yonelik azaltim
onlemlerinin uygulanmasinin aciliyetini ortaya koymaktadir.

Keywords: Dogu Karadeniz, Kirlilik, Mikroplastikler.
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Integrated Assessment of Microplastic, Litter, and Heavy Metal
Pollution in the Eastern Black Sea River Systems: The Cases of Murath
Dam Lake, Arili Stream, and Caglayan Stream

Kadir SEYHAN!, Yahya TERZI!, Koray OZSEKER?, Nigar ALKAN!
! Karadeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakiiltesi, Trabzon
2KTU Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
Sorumlu yazar e-posta: seyhan@ktu.edu.tr

This study presents an integrated environmental assessment of microplastic, litter, and
heavy metal pollution in the Eastern Black Sea river systems of Tiirkiye, focusing on the Coruh
River (Muratli Dam Lake), Arili Stream, and Caglayan Stream. Seasonal sediment and water
sampling was conducted between December 2024 and December 2025 to evaluate the spatial
and temporal distribution of pollution in these interconnected freshwater ecosystems.
Microplastic analyses revealed the widespread presence of MPs in both sediment and water
matrices across all stations, with fibres and fragments identified as the dominant particle types
throughout the study period. Sediment samples generally exhibited significantly higher MP
abundances than water samples, confirming the role of sediments as long-term accumulation
sinks. Seasonal fluctuations indicated that some stations, particularly Muratli reservoir sites and
river mouths, experienced elevated MP accumulation during summer and autumn, likely linked
to hydrodynamic conditions and intensified anthropogenic activities. Litter monitoring
demonstrated a strong dominance of plastic waste in all investigated systems, accounting for
approximately 68—79% of total collected debris. Muratli Dam Lake exhibited the highest
overall litter density and volume, reflecting the accumulation capacity of reservoir
environments, while Arili and Caglayan Streams showed more localized and seasonally
variable pollution patterns associated with recreational activities and point-source inputs.
Seasonal peaks in litter density were particularly pronounced during spring and summer
periods. Heavy metal analyses of sediments indicated that Zn was generally the most abundant
trace metal across all study areas. Enrichment factor (SEF) assessments revealed moderate
enrichment of As and Pb in Murath Dam Lake sediments, suggesting anthropogenic influence
and enhanced accumulation within the reservoir system. In contrast, most metals in Aril1 and
Caglayan Streams were primarily associated with natural lithogenic sources, although localized
anthropogenic contributions were also evident. The findings demonstrate that reservoir systems
have a greater tendency to retain pollutants compared to flowing river systems, increasing their
ecological vulnerability. Overall, the study highlights the interconnected nature of microplastic,
litter, and heavy metal pollution within the Eastern Black Sea river basin and emphasizes the
critical role of riverine systems as both transport pathways and accumulation zones for
environmental contaminants. The results underline the urgent need for integrated watershed
management strategies, improved waste management practices, continuous seasonal
monitoring, and targeted mitigation measures to reduce pollutant inputs and protect both
freshwater and downstream Black Sea ecosystems.

Keywords: Eastern Black Sea, Pollution, Microplastics.
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Giineydogu Karadeniz’deki Holoplankton ve Mikroplastik
Etkilesimi

Yasemen SENTURK KOCA!, Ulgen AYTAN!

! Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi, Rize
Sorumlu yazar e-posta: yasemen.senturk@erdogan.edu.tr

Bu caligmada, pelajik ekosistemde yasam dongiilerinin tamamini planktonik ortamda
geciren holoplanktonik (daimi zooplankton) tiirlerde mikroplastik tiiketimi degerlendirilmistir.
Holoplankton, pelajik besin aginin temel bilesenlerinden biri olup hamsi gibi planktivor
baliklarin baglica besin kaynagini olusturdugundan, bu grupta mikroplastik tliketiminin
belirlenmesi mikroplastiklerin besin ag1 boyunca taginma potansiyelini anlamak agisindan
biiyiik 6nem tasimaktadir. Ornekler, TUBITAK 118Y125 projesi kapsamida Temmuz 2019—
Haziran 2020 tarihleri arasinda, Giineydogu Karadeniz’de nehir agz1 etkisindeki kiyisal bolge
ve acik deniz kosullarini temsil eden istasyonlardan toplanmistir. Bir yillik izleme siiresince su
stitunundaki mikroplastik konsantrasyonunun 0.42—436.84 mp m™ (ort. 42.29 + 63.30 mp m™3)
arasinda degismis, en yaygin mikroplastiklerin yesil renkli ve parca tipte oldugu belirlenmistir.
Calismada mikroplastik varligin1 aragtirmak iizere holoplanktonda yer alan 6 Copepoda, 3
Cladocera ve 1 Appendicularia grubuna ait toplam 12.343 birey incelenmis ve 57 mikroplastik
tespit edilmistir. Tiirler arasinda en yiiksek mikroplastik tiiketimi Calanus euxinus (0.052 +
0.021 mp birey '), en diisiik tikketim Pleopsis polyphemoides (0.0002 + 0.0005 mp birey ')
belirlenirken, Evadne spinifera’da ise mikroplastik varligina rasttanmamigtir. Holoplanktonda
tespit edilen mikroplastiklerin tamaminin parca tipte olup, boyutlarinin 10-149 pm (ort. 30 £
25 um) arasinda ve renklerinin ise siyah, kirmizi, mavi, sari ile yesil oldugu tespit edilmistir.
Elde edilen bulgular, Giineydogu Karadeniz’de daimi zooplanktonun mikroplastiklerle farkli
diizeylerde etkilesim icinde oldugunu ve bu kirliligin pelajik besin agma giris yaptigim
gostermektedir. Holoplanktonun mikroplastikleri tliketmesi, yalnizca fiziksel olarak degil,
bunlarla iligkili toksik kimyasallarin da iist trofik seviyelere tasinmasinda 6nemli bir yol
olusturabilir. Bu durum, o6zellikle ekonomik ve ekolojik acidan 6nemli pelajik tiirler i¢in
mikroplastiklerin yiiksek biyoyararliligini ortaya koymakta ve bolgedeki ekosistem sagligi
acisindan dikkat ¢ekici bir risk isaret etmektedir.

Anahtar Kelimeler: Mikroplastik, Zooplankton, Biyomagnifikasyon, Besin zinciri,
Karadeniz.
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Holoplankton and Microplastic Interaction in the
Southeastern Black Sea

Yasemen SENTURK KOCA!, Ulgen AYTAN!

Recep Tayyip Erdogan University, Faculty of Fisheries, Rize
Corresponding author e-mail:yasemen.senturk@erdogan.edu.tr

In this study, microplastic ingestion was evaluated in holoplanktonic (permanent
zooplankton) species that spend their entire life cycles in the pelagic environment. As a
fundamental component of the pelagic food web, holoplankton constitutes the primary food
source for planktivorous fish such as anchovy; therefore, determining microplastic ingestion in
this group is of great importance for understanding the potential transfer of microplastics along
the food web. Samples were collected the TUBITAK Project 118Y 125 between July 2019 and
June 2020 from stations representing both river mouth-influenced coastal areas and offshore
conditions in the Southeastern Black Sea. During the one-year monitoring period, microplastic
concentrations in the water column ranged from 0.42 to 436.84 mp m> (mean: 42.29 + 63.30
mp.m~?), with green-colored fragments identified as the most common type.To investigate the
presence of microplastics in holoplankton, a total of 12.343 individuals belonging to 5
Copepoda, 3 Cladocera, and 1 Appendicularia groups were examined, and 57 microplastics
were detected. Among the species, the highest microplastic ingestion was observed in Calanus
euxinus (0.052 £0.021 mp. individual '), whereas the lowest ingestion was recorded in Pleopis
polyphemoides (0.0002 + 0.0005 mp. individual™). No microplastics were detected in Evadne
spinifera. All microplastics identified in holoplankton were of fragment type, with sizes ranging
from 10 to 149 um (mean: 30 £ 25 pum), and colors including black, red, blue, yellow, and
green. The findings indicate that permanent zooplankton in the Southeastern Black Sea interact
with microplastics at varying levels and that this contamination has entered the pelagic food
web. The ingestion of microplastics by holoplankton may serve as an important pathway not
only for the physical transfer of particles but also for the transport of associated toxic chemicals
to higher trophic levels. This highlights the high bioavailability of microplastics for
economically and ecologically important pelagic species and signals a noteworthy risk for
ecosystem health in the region.

Keywords: Microplastics, Zooplankton, Food chain, Southeastern Black Sea.
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Tiirkiye’de Deniz Kaplumbagalar1 Yuvalama Alanlarinin
Kiy1 Alan Yonetimi Dayanaklar

Yunus Emre DINCASLAN!, Eyiip BASKALE?
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir
2 Pamukkale Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Denizli
Sorumlu yazar e-posta: yemre.dincaslan@deu.edu.tr

Bu calismada iilkemiz Akdeniz kiyilarinda 6nemli {ireme ve yuvalama alanlar1 bulunan,
Chelonia mydas (Yesil Deniz Kaplumbagasi) ve Caretta caretta (Iribas Deniz Kaplumbagasi)
tirlerinin; yuvalama alanlari Koruma-Kullanma Hiikiimleri, ulusal ve taraf oldugumuz
uluslararas1 sozlesmeler kapsaminda bir biitiin olarak irdelemistir. Denizden karaya dogru
dikey olarak I. Koruma Bdlgesi, II. Koruma Bolgesi, Tampon Bolge ve Etki Alani olarak dort

boliim halinde tanimlanan yuvalama alanlarinda koruma kullanma kosullar1 ve deniz-kiy1 alan
faaliyetleri bir araya getirilmistir.

Anahtar Kelimeler: Deniz kaplumbagasi, Kiy1 alan yonetimi, Koruma-kullanma hiikiimleri.
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Sea Turtle Nesting Areas in Tiirkiye: A Coastal Area
Management Perspective

Yunus Emre DINCASLAN!, Eyiip BASKALE?
! Dokuz Eyliil University, Institute of Marine Science and Technology, izmir
2 Pamukkale University, Faculty of Science, Department of Biology, Denizli
Corresponding author e-mail: yemre.dincaslan@deu.edu.tr

This study comprehensively examines the nesting areas of Chelonia mydas (Green Sea
Turtle) and Caretta caretta (Loggerhead Sea Turtle), which possess significant breeding and
nesting grounds along the Mediterranean coasts of Turkiye, within the framework of national
legislation and the international conventions to which Tiirkiye is a party. The protection-use
provisions and coastal-marine activities within the nesting areas-defined in four zones
extending perpendicularly from sea to land as the First Prodection Zone, Second Prodection
Zone, Buffer Zone and Impact Area-are evaluated in an integrated manner.

Keywords: Sea turtle, Coastal zone management, Protection-use provisions.
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Ferah KOCAK!, Banu BITLIS!, Ozge OZGEN!
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, izmir
Sorumlu yazar e-posta: banu.bitlis@deu.edu.tr

Denizel ekosistemlerde halat, ag ve samandira gibi sert substratumlar, bentik
organizmalar i¢in Onemli kolonizasyon alanlar1 olusturmaktadir. Bu c¢alismada, Samsun
kiyisinda halat tizerine yerlesen ve fouling olusumunda 6nemli rol oynayan makrozoobentik
tiirlerin incelenmesi amaglanmistir. Ornekler, yaz déneminde (Temmuz 2024) 0-3 metre
derinlik araligindan elle ve rastgele olarak toplanmistir. Genellikle halat {izerine yerlesmis olan
fouling organizmalar bulunduklar1 substratum ile birlikte drneklenerek, %4’liik formaldehit
soliisyonu ile fikse edilmis ve incelenmek iizere laboratuvara getirilmistir. Orneklerin
laboratuvar incelemeleri sonucunda; Cnidaria filumuna ait bir tiir (Clytia sp.) Bryozoa filumuna
ait iki tlir [Cryptosula pallasiana (Moll, 1803) ve Amathia gracilis (Leidy, 1855)], Mollusca
filumuna ait iki tir [Mytilus galloprovincialis Lamarck, 1819, Arcuatula senhousia (W.H.
Benson, 1842)], Crustacea alt filumuna ait on tiir [Amphibalanus improvisus (Darwin, 1854),
Ampithoe ramondi Audouin, 1826, Gammarus aequicauda (Martynov, 1931), Gammarus
crinicornis Stock, 1966, Jassa marmorata Holmes, 1905, Melita palmata (Montagu, 1804),
Microdeutopus gryllotalpa A. Costa, 1853, Microdeutopus versiculatus (Spence Bate, 1857),
Monocorophium insidiosum (Crawford, 1937) ve Tanais dulongii (Audouin, 1826)] ve Tunicata
alt filumuna ait bir tiir [Botryllus schlosseri (Pallas, 1766)] olmak iizere toplam 16 tiir tespit
edilmistir. Bunlar i¢inde, Amathia gracilis (Bryozoa) Tiirkiye’nin Karadeniz kiyis1 i¢in yeni
kayittir. Amphibalanus improvisus ve A. senhousia ise ¢aligma bolgesinde rastlanan yabanci
tiirler olarak belirlenmistir.

Anahtar Kelimeler: Fouling organizma, Yabanci tiirler, Karadeniz.
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S;)me Fouling Macrozoobenthic Species Found on the Coasts of Samsun
and Their Ecological Characteristics

Ferah KOCAK!, Banu BITLIS!, Ozge OZGEN!

'Dokuz Eylul University, Institite of Marine Sciences and Technology, Izmir
Corresponding author e-mail: banu.bitlis@deu.edu.tr

In marine ecosystems, hard substrates such as ropes, nets, and buoys serve as important
colonization sites for benthic organisms. This study aimed to investigate macrozoobenthic
species colonizing ropes and playing a significant role in the fouling process along the Samsun
coast. Samples were randomly collected by hand from a depth range of 0—3 m in the summer
period (July 2024). Fouling organisms, typically attached to ropes, were sampled together with
their substrate, preserved in a 4% formaldehyde solution, and transported to the laboratory for
further examination. Collected organisms were examined in the laboratory, revealing one
species of Cnidaria (Clytia sp.), two Bryozoa [Cryptosula pallasiana (Moll, 1803) and Amathia
gracilis (Leidy, 1855)], 2 Mollusca [Mytilus galloprovincialis Lamarck, 1819, Arcuatula
senhousia (W.H. Benson, 1842)], ten Crustacea [Amphibalanus improvisus (Darwin, 1854),
Ampithoe ramondi Audouin, 1826, Gammarus aequicauda (Martynov, 1931), Gammarus
crinicornis Stock, 1966, Jassa marmorata Holmes, 1905, Melita palmata (Montagu, 1804),
Microdeutopus gryllotalpa A. Costa, 1853, Microdeutopus versiculatus (Spence Bate, 1857),
Monocorophium insidiosum (Crawford, 1937) and Tanais dulongii (Audouin, 1826)], and one
Tunicata [Botryllus schlosseri (Pallas, 1766)]. A total of 16 species were recorded, among which
Amathia gracilis (Bryozoa) represent new records for the Black Sea coast of Tiirkiye.
Amphibalanus improvisus and A. senhousia were identified as alien species in the study region.

Keywords: Fouling organism, Alien species, Black Sea.
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Ortafener Adasi Sert Mercan Cesitliligi ve Fauna Ekolojisi
(Bozcaada, Ege Denizi)

M. Fatih ARSLAN!, H. Baris OZALP>¥*

! Canakkale Onsekiz Mart Universitesi, Canakkale Uygulamali Bilimler Fakiiltesi, Miizecilik, Canakkale
2 Canakkale Onsekiz Mart Universitesi, Denizcilik Meslek Yiiksekokulu, Sualtt Teknolojisi, Canakkale
3 Canakkale Onsekiz Mart Universitesi, Deniz Bilimleri ve Teknolojisi Fakiiltesi,

Su Kalitesi Laboratuvari, Canakkale
Sorumlu yazar e-posta: barisozalp@comu.edu.tr

Ulkemiz denizlerinin stratejik bolgelerinden biri olan Bozcaada, sahip oldugu bentik
omurgasiz biyogesitliligi ile 6nemli bir denizel ekosistem niteligindedir. Deniz c¢ayirlarinin
yogun etkilesim bolgesi olan ve ekosistem bazli korunmay1 gerektiren ada sulari, dip bolgede
mercan, siinger ve korallijen canlilarin birlesiminden olusan zengin bir bentoz karakteri
gosterir. Nesli tehlike altindaki sert mercan tiirlerine yasam ortami olusturan bazi alanlar, hassas
habitat degeri ile de dikkat c¢ekicidir. Sert mercanlar, denizlerin bentik bdlgesinin
olusturulmasinda gorev alan temel canli gruplarindan biridir. Bu komtiniteler sert kalsit yapilari
nedeniyle cevresindeki diger canlilar i¢in dnemli barinma alanlar1 olustururlar. Bu fasiyesler
cevresinde yagsam siiren balik, ahtapot, istakoz gibi canlilarin ayn1 zamanda beslenme ve tireme
gibi yasamsal faaliyetlerini de destekleyen mercan komiiniteleri, denizlerdeki biyocesitliligi
ylikselten indikator omurgasizlardir. Bozcaada ve ¢evresindeki adaciklar ekosistemi, 6zellikle
balik ve diger denizel yasam icin temel barinma ortamini olusturan zengin omurgasiz canl
cesitliligine sahiptir. Bu kritik karakterine ragmen bentik omurgasizlar iizerinde yapilmis
caligmalar ¢ok az olup, sert mercan dagilim ekolojisine iliskin envanter olduk¢a sinirlidir.
Stratejik konumuna ragmen Bozcaada ve adaciklar ekosistemi sert mercan ekolojisi ile ilgili
mevcut bilimsel veri envanteri, halen gelisim asamasindadir. 2017-2020 yillar1 arasinda
gergeklestirilen bu aragtirmada, Bozcaada Ortafener Adacigi ¢evresinde dagilim gosteren sert
mercan topluluklarin ve ekolojik yapinin tespiti hedeflenmistir. Sirkalittoral (>34 m) ve st
seviye derin su habitatlarinin yer aldig1 5 istasyonda (Fenerkuzey1, Fenergiiney2, Fenerdogu3,
Fenerbati4, Fenerorta5-ge¢is zon) teknik dalis; littroral ve infralittoral bolge incelemelerinde
teknik ekipman destekli SCUBA ile 0-5 m s1g zon genel gozlem tiir dagilimlarinin tespit
edilmesinde manta-tow yonteminden yararlanilmistir. Elde edilen verilere gore, bolgede 6 sert
mercan tlirii (Cladocora caespitosa, Hoplangia durotrix, Madracis pharensis, Caryophyllia
(Caryophyllia) smithii, Caryophyllia (Caryophyllia) inornata, Balanophyllia (Balanophyllia)
europaea) belirlenmis olup, tiirlerin tiimii Ortafener Adacigr faunasi icin ilk kez rapor
edilmektedir. Tir dagilimlarinin en yogun oldugu bdlge bazinda yapilan sualti Olglim
calismalarinda, Caryophyllia (C.) inornata en baskin soliter, Hoplangia durotrix ise en baskin
kolonisel tiir olup, 20cmx20cm kuadrat bazli hesaplanan toplam maksimum birey ve koloni
sayilart 283 birey/m? ve 83,3 koloni/m? olarak bulunmustur. Kuadratsiz gorsel sayim
tespitlerine gore, kolonisel mercanlar igerisinde en yiiksek baskinlik, nesli tehlike altindaki sert
mercan Cladocora caespitosa’da bulunmus olup (34 koloni), dominansi oran1 %61.8 olarak
hesaplanmustir.

Anahtar Kelimeler: Mercan, Ekoloji, Biyogesitlilik, Bilimsel dalis, Ege Denizi.
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Hard Coral Diversity in Ortafener Islet and Fauna Ecology
(Bozcaada, Aegean Sea)

M. Fatih ARSLAN', H. Barig OZALP**"
! Canakkale Onsekiz Mart University, Canakkale Faculty of Applied Sciences, Museology, Canakkale
2 Canakkale Onsekiz Mart University, Maritime Vocational School, Underwater Techniology, Canakkale
3Canakkale Onsekiz Mart University, Faculty of Marine Science and Technology, Water Quality Lab, Canakkale
Sorumlu yazar e-posta: barisozalp@comu.edu.tr

Bozcaada, a strategic region in our country’s seas, represents a significant marine
ecosystem due to its benthic invertebrate biodiversity. The island's waters, which serve as a
high-interaction zone for seagrass meadows and require ecosystem-based protection, exhibit a
rich benthic character composed of corals, sponges, and coralligenous organisms. Some areas
that provide habitats for endangered hard coral species are particularly noteworthy for their
sensitive habitat value. Hard corals are among the fundamental groups of organisms involved
in the formation of the marine benthic zone. Due to their rigid arogonitic structures, these
communities create essential habitats for surrounding life forms. By supporting vital activities
such as feeding and reproduction for species like fish, octopuses, and lobsters, these coral
communities act as key indicator invertebrates that enhance marine biodiversity. The ecosystem
of Bozcaada and its surrounding islets possesses a rich diversity of invertebrates, providing a
primary refuge for a wide array of marine life. Despite their critical importance, studies on
zoobenthos remain scarce, and inventories regarding the distributional ecology of hard corals
are quite limited. Furthermore, notwithstanding its strategic location, scientific knowledge
concerning the coral ecology of Bozcaada and its surrounding islets is still in its infancy. "In
this study (2017-2020), we aimed to identify the ecological structure and distribution of hard
coral communities surrounding Bozcaada’s Ortafener Islet. SCUBA supported the technical
dive equipments was conducted at five stations encompassing circalittoral zones (up to 34 m)
and upper-level deep-water habitats: Fenerkuzeyl, Fenergiiney2, Fenerdogu3, Fenerbati4, and
the Fenerorta5 transition zone. For the examination of littoral and infralittoral zones, SCUBA
with technical equipment support was used, while the manta-tow method was utilized to
determine general species distribution in the 0—-5 m shallow zone. According to the data
obtained, six hard coral species were identified (Cladocora caespitosa, Hoplangia durotrix,
Madracis pharensis, Caryophyllia (Caryophyllia) smithii, Caryophyllia (Caryophyllia)
inornata, Balanophyllia (Balanophyllia) europaea), notably, all these species are reported for
the first time for the fauna of Ortafener Islet. In situ surveys conducted in regions with the
highest species density, Caryophyllia (C.) inornata was identified as the most dominant solitary
species, while Hoplangia durotrix was the most dominant colonial species. Based on
20cmx20cm quadrat measurements, the calculated maximum total counts were 283
individuals/m? and 83.3 colonies/m?, respectively. According to non-quadrat visual census
observations, the highest dominance among colonial corals was found in the endangered
Scleractinian Cladocora caespitosa (34 colonies), with a calculated dominance rate of 61.8%.

Keywords: Coral, Ecology, Biodiversity, Scientific dive, Aegean Sea.
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Denizel Kaynakh Actinomycetes Suslarinin Antimikrobiyal ve
Antioksidan Aktivite Profillerinin Incelenmesi

Giilnihan SELIM!, Elif Ozlem ARSLAN AYDOGDU?, Nihal DOGRUOZ GUNGOR?,
Cem DALYAN?

L 1stan‘pul Unive;rsitesi, Fen Bilimleri Enstitiisii, Biyoloji Bolimii, Istanbul
2 Istanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Istanbul
Sorumlu yazar e-posta: gulnihan.selim@istanbul.edu.tr

Actinomycetes, toprak ve sucul ortamlarda yaygin olarak bulunan, Gram pozitif, acrobik
ve filamentli bakteriler olup, 6zellikle biyoaktif sekonder metabolit iiretme kapasiteleri ile
bilinmektedir. Bu metabolitler; antimikrobiyal, antioksidan, antikanser ve antiparazitik
ozellikleri sayesinde biyoteknoloji, farmasotik bilimler ve tibbi aragtirmalar agisindan 6nemli
bir potansiyele sahiptir. Gilinlimiizde patojen mikroorganizmalarin antibiyotiklere kars1 hizla
diren¢ gelistirmesi, mevcut tedavi stratejilerinin etkinligini azaltmakta ve yeni, etkili ve
giivenilir dogal bilesiklerin kesfini kritik bir gereklilik haline getirmektedir. Bu baglamda,
ozellikle denizel ekosistemler, sahip olduklar1 6zgilin ve ¢ogu zaman ekstrem ¢evresel kosullar
nedeniyle yeni biyolojik aktif bilesiklerin kesfi agisindan umut verici kaynaklar olarak 6ne
cikmaktadir. Denizel ortamlarda tuzluluk, basing, sicaklik ve kirlilik gibi ¢evresel faktorler,
mikroorganizmalarin metabolik c¢esitliligini artirmakta ve farkli sekonder metabolitlerin
iiretimini tegvik etmektedir. Bu dinamik ve zorlu kosullar, mikroorganizmalarin adaptasyon
mekanizmalarin1  ¢esitlendirerek farkli biyosentetik yolaklar gelistirmelerine olanak
tamimaktadir. Ozellikle yar1 kapali bir i¢ deniz olan Marmara Denizi hem dogal siireglerin hem
de yogun antropojenik etkilerin bir arada gézlendigi yapisi ile mikrobiyal ¢esitlilik ve metabolik
adaptasyon acisindan dikkat c¢ekici bir aragtirma alani sunmaktadir. Bu calismada, Marmara
Denizi’'ne baghh Burgazada ve Heybeliada cevresinden 5, 10, 15, 20, 30 ve 40 metre
derinliklerden almman su ve sediment Orneklerinden Actinomycetes izolasyonu
gerceklestirilmistir. Toplamda 82 sus izole edilmis olup, bunlarin 3’i su, 79’u ise sediment
kaynaklidir. Izolatlarin antimikrobiyal aktiviteleri, cesitli Gram pozitif ve Gram negatif
bakteriler ile maya ve kiif tiirlerine kars1 ¢izgi ekim yontemi kullanilarak 6n taramaya tabi
tutulmustur. Pozitif sonu¢ veren suslardan elde edilen sekonder metabolitlerin etkinlikleri disk
diflizyon ve minimum inhibitér konsantrasyonu/bakterisidal konsantrasyon yontemleri ile
detayli olarak degerlendirilmistir. Ayrica, antioksidan aktiviteleri DPPH yontemi ile analiz
edilmistir. Elde edilen bulgular, izole edilen suslarin énemli bir kisminin biyolojik aktivite
gosterdigini ortaya koymustur. Toplam 20 izolatin en az bir patojen mikroorganizmaya karsi
antimikrobiyal etki sergiledigi belirlenmistir. Sonug¢ olarak, Marmara Denizi gibi ¢evresel
acidan Ozgiin ve stres faktorlerine maruz kalan denizel habitatlarin, yeni nesil biyoaktif
bilesiklerin kesfi agisindan 6nemli bir potansiyel tagidigi degerlendirilmektedir. Bu ¢alisma,
denizel mikrobiyal kaynaklarin siirdiiriilebilir kullanim1 yeni dogal iiriinlerin gelistirilmesi ve
biyoteknolojik calismalar agisindan literatiire katk: saglamay1 amaglamaktadir.

Anahtar Kelimeler: Denizel Actinomycetes, Antimikrobiyal, Antioksidan, Mikrobiyoloji.
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" Investigation of Antimicrobial and Antioxidant Activity Profiles of
Marine-Derived Actinomycetes Strains

Giilnihan SELIM!, Elif Ozlem ARSLAN AYDOGDU 2, Nihal DOGRUOZ GUNGOR?,
Cem DALYAN?

! Istanbul University, Institute Of Graduate Studies In Sciences, Department of Biology, Istanbul
2 Istanbul University, Faculty of Science, Department of Biology, Istanbul
Corresponding author e-mail: gulnihan.selim@istanbul.edu.tr

Actinomycetes are Gram-positive, aerobic, filamentous bacteria widely distributed in
terrestrial and aquatic environments, and are particularly known for their ability to produce
bioactive secondary metabolites. These metabolites possess antimicrobial, antioxidant,
anticancer, and antiparasitic properties, making them highly valuable for biotechnology,
pharmaceutical sciences, and medical research. The rapid emergence of antibiotic-resistant
pathogenic microorganisms has significantly reduced the effectiveness of existing treatment
strategies, making the discovery of new, effective, and reliable natural compounds critically
important. In this context, marine ecosystems have emerged as promising sources for the
discovery of novel bioactive compounds due to their unique and often extreme environmental
conditions. Marine environments promote microbial metabolic diversity and stimulate the
production of diverse secondary metabolites due to environmental factors such as salinity,
pressure, temperature fluctuations, and pollution. These dynamic and stressful conditions
enhance microbial adaptive mechanisms, enabling the development of distinct biosynthetic
pathways. In particular, the Sea of Marmara, a semi-enclosed inland sea, represents a
remarkable ecosystem in terms of microbial diversity and metabolic adaptation, influenced by
both natural processes and intense anthropogenic activity. In this study, Actinomycetes were
isolated from water and sediment samples collected at depths of 5, 10, 15, 20, 30, and 40 meters
from the coastal areas of Burgazada and Heybeliada in the Sea of Marmara. A total of 82 strains
were obtained, of which 3 were isolated from water samples and 79 from sediment samples.
The antimicrobial activities of the isolates were initially screened using the streak method
against various Gram-positive and Gram-negative bacteria, as well as yeast and mold species.
The secondary metabolites obtained from strains that showed positive results were further
evaluated using disk diffusion and minimum inhibitory concentration/minimum bactericidal
concentration (MIC/MBC) methods. In addition, antioxidant activities were assessed using the
DPPH assay. The findings revealed that a significant proportion of the isolated strains exhibited
notable biological activity. A total of 20 isolates demonstrated antimicrobial effects against at
least one pathogenic microorganism. In conclusion, marine habitats such as the Sea of
Marmara, which are exposed to unique environmental conditions and various stress factors,
represent a promising source for the discovery of novel bioactive compounds. This study aims
to contribute to the literature in terms of the sustainable utilization of marine microbial
resources, the development of new natural products, and their integration into biotechnological
applications.

Keywords: Marine Actinomycetes, Antimicrobial, Antioxidant, Microbiology.
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Pasalimani1 Adasi1 Kiy1 Sularinda 18S rRNA Metabarkodlama ile
Plankton Cesitliliginin Karakterizasyonu

Ahmetcan IMBATESEN!?3 Ece SONMEZLER*®, Leman BINOKAY*?,
Ayca YESILBAG'?, Janset KAYAALP’, Gokhan KARAKULAH*?, Yavuz OKTAY*?,
Nihayet BIZSEL’, Emre KESKIN'>? Kemal Can BIZSEL’

! Evrimsel Genetik Laboratuvari (eGL), Ankara Universitesi, Ziraat Fakiiltesi, Su Uriinleri Bliimii, Ankara
2 AgriGenomics Hub Hayvan ve Bitki Genomik Arastirma ve inovasyon Merkezi, Ankara
3 Ankara Universitesi, Fen Bilimleri Enstitiisti, Su Uriinleri Anabilim Dali, Ankara
* Izmir Uluslararas1 Biyotip ve Genom Enstitiisii, Dokuz Eyliil Universitesi, [zmir
5 [zmir Biyotip ve Genom Merkezi, Izmir
¢ Ankara Universitesi Biyoteknoloji Enstitiisii, Ankara
7 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir
Sorumlu yazar e-posta: ahmetimbat@gmail.com

Marmara Denizi'nin 6trofikasyon ve antropojenik baski altinda oldugu g6z Oniine
alindiginda, P. oceanica habitatlarindaki planktonik toplulugun non-invaziv yontemlerle
izlenmesi biiylik 6nem tasimaktadir. Bu ¢alismada, Pagaliman1 Adasi1 kiy1 sularinda Posidonia
oceanica cayirlarimi ¢evreleyen plankton gesitliligi 18S rRNA metabarkodlama yontemiyle
karakterize edilmistir. Ornekleme Mart 2025'te dort istasyonda gerceklestirilmistir: PSL1 (cayir
dis1) ve PSL2 (cayir i¢i) yar1 kapali bir koyda, PSL3 (¢ayir dis1) ve PSL6 (cayir i¢i) ise adanin
acik giiney kiyisinda konumlanmaktadir. Su 6rnekleri ylizey drneklemesiyle (1-3 m) iki replikat
halinde alinmis ve birlestirilerek analiz edilmistir. DNA ekstraksiyonu Qiagen PowerWater Kit
ile gerceklestirilmis, 18S V4 ve V9 gen bolgeleri [llumina MiSeq'te sekanslanmistir. DADA2
i akisi ile giirtiltii giderme ve amplikon dizisi varyant1 (ASV) ¢ikarimi yapildiktan sonra PR2
veritabaniyla taksonomik atama gercgeklestirilmistir. Es zamanli olarak CastAway CTD ile
fizikokimyasal Ol¢iimler, spektrofotometrik besin tuzu analizleri ve geleneksel fitoplankton
sayimi yapilmistir. Yar1 kapali istasyonlar (PSL1: 12.3°C, tuzluluk: 27.7; PSL2: 12.5°C,
tuzluluk: 27.7) acik kiyr istasyonlarmmdan (PSL3: 13.7°C, tuzluluk: 27.3; PSL6: 11.1°C,
tuzluluk: 27.4) farkl sicaklik ve tuzluluk degerleri sergilemistir. Cayir i¢i istasyonlarda yiiksek
NH4+ (~5.5 uM) ve POC (614-673 pg/L) tespit edilmistir. 18S V4'te yar1 kapali istasyonlar
acik kiy1 istasyonlarina kiyasla daha yiiksek okaryot zenginligi sergilemistir. 18S V9'da PSL2,
668 ASV ile en yliksek zenginlige ulagsmis; yar1 kapali yap1 ve cayir i¢i habitatin 6zgiin bir
topluluk destekledigini gostermistir. Bray-Curtis uzakligina dayali NMDS analizi, yar1 kapali
(PSL1-PSL2) ve agik kiy1 istasyonlarimin (PSL3-PSL6) tutarli bicimde ayristigini, agik kiy1
istasyonlarinin birbirine yiiksek benzerlik gosterdigini ortaya koymustur (18S V4: 0.059). Her
iki gen bolgesinde Gonyaulax fragilis ve Alexandrium sp. baskin dinoflagellat taksonlar1 olarak
belirlenmistir. G. fragilis Marmara Denizi'ndeki miisilaj olaylariyla iligkilendirilen bir tiir olup
acik kiy1 istasyonlarinda %49-52 goreli bollukla 6ne ¢cikmaktadir. Alexandrium sp. ise paralitik
kabuklu zehirlenmesine yol agabilen toksin iireten bir HAB cinsidir. Fitoplankton sayim1 eDNA
bulgulariyla tutarlilik gostermis; G. fragilis her iki yontemde de tespit edilmistir. Bu bulgular,
18S rRNA metabarkodlamanin P. oceanica cayirlarindaki planktonik cesitliligi ytiksek
cozlinlirliikle yansittigint ve mevsimsel tekrarlarla desteklendiginde bolgesel izleme
programlarina katki saglayabilecegini géstermektedir.

Anahtar Kelimeler: eDNA, Metabarkodlama, 18S rRNA, Plankton, Pasalimani.
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Given the eutrophication and anthropogenic pressure on the Marmara Sea, non-invasive
monitoring of planktonic communities in Posidonia oceanica habitats is of considerable
ecological importance. In this study, plankton diversity surrounding P. oceanica meadows in
the coastal waters of Pasalimani Island was characterized using 18S rRNA metabarcoding.
Sampling was conducted in March 2025 at four stations: PSL1 (outside meadow) and PSL2
(inside meadow) in a semi-enclosed bay, and PSL3 (outside meadow) and PSL6 (inside
meadow) in open coastal waters on the southern coast of the island. Surface water samples (1-
3 m depth) were collected in duplicate and pooled prior to analysis. DNA was extracted using
the Qiagen PowerWater Kit, and 18S V4 and V9 amplicon libraries were sequenced on an
[Mlumina MiSeq platform. Sequence data were processed with DADA?2 for denoising and
amplicon sequence variant (ASV) inference, followed by taxonomic assignment against the
PR2 database. Physicochemical measurements were obtained using a CastAway CTD, nutrients
were analysed spectrophotometrically, and phytoplankton counts were conducted by light
microscopy. Semi-enclosed stations (PSL1: 12.3°C, salinity: 27.7; PSL2: 12.5°C, salinity: 27.7)
differed from open coastal stations (PSL3: 13.7°C, salinity: 27.3; PSL6: 11.1°C, salinity: 27.4).
Elevated NH4+ (~5.5 uM) and POC (614-673 pg/L) were recorded at inner meadow stations.
In the 18S V4 dataset, semi-enclosed stations showed higher richness than open coastal
stations. In 18S V9, PSL2 reached the highest richness (668 ASVs), suggesting that semi-
enclosed hydrodynamics and inner meadow habitat support a distinct community. NMDS
analyses based on Bray-Curtis dissimilarity revealed consistent separation between semi-
enclosed (PSL1-PSL2) and open coastal stations (PSL3-PSL6), with high similarity among the
latter (18S V4: 0.059). Gonyaulax fragilis and Alexandrium sp. were dominant dinoflagellates
across both gene regions. G. fragilis, associated with mucilage events in the Marmara Sea,
reached 49-52% relative abundance at open coastal stations. Alexandrium sp. is a toxin-
producing HAB genus capable of causing Paralytic Shellfish Poisoning. Phytoplankton counts
were consistent with eDNA findings, with G. fragilis detected in both datasets. These results
demonstrate that 18S rRNA metabarcoding effectively captures planktonic diversity in P.
oceanica habitats and, when complemented with seasonal sampling, may contribute to regional
monitoring programmes.

Keywords: eDNA, Metabarcoding, 18S rRNA, Plankton, Pagalimani.
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Gediz Nehri'nden Ege Denizi’ne Fekal indikator Bakterilerin
Tasimminda Mikroplastiklerin Vektor Rolii: Antropojenik Kaynaklarin
Etkisi

Nefise ALYURUK!', Neval BAYCAN!, Cumana ALPERGUN!, Yigithan KAZANCI?,
Orhan GUNDUZ?

! Dokuz Eyliil Universitesi, Miithendislik Fakiiltesi, Cevre Miihendisligi Boliimii, Izmiy
2 [zmir Yiiksek Teknoloji Enstitiisii, Miithendislik Fakiiltesi, Cevre Miihendisligi Boliimii, Izmir
Sorumlu yazar e-posta: nefise.erdincmer@deu.edu.tr

Gilinlimiizde mikroplastikler (MP), su ekosistemlerinde sadece fizikokimyasal bir
kirletici degil, ayn1 zamanda mikroorganizmalarin kolonize oldugu "plastisfer" adi verilen
dinamik bir ekolojik nis olarak tanimlanmaktadir. Nehir sistemleri, karasal kokenli bu
plastiklerin ve beraberindeki mikrobiyal yiikiin denizel ortamlara taginmasinda ana arter gorevi
gormektedir. Bu ¢alisma, yogun antropojenik baski altindaki Gediz Nehri’nde, farkh kirlilik
kaynaklarinin mikroplastik {izerindeki biyofilm gelisimi ve fekal indikator bakterilerin
tasinimindaki etkisini belirlemeyi amaclamaktadir. Calisma kapsaminda, Gediz Nehri iizerinde
iic farkli kirlilik karakteristigine sahip istasyon (Evsel atiksu aritma tesisi (AAT) desarji,
endiistriyel AAT desarj1 ve tarimsal sulamada kullanilan nehir noktasi) belirlenmistir. Polietilen
(PE) plastik polimerleri iceren (2-3 mm boyutunda) ¢elik kafes diizenekleri, nehir ortaminda
60 giin boyunca bekletilmistir. Bekleme siiresi sonunda araziden alinan MP 6rnekleri yiizeyinde
olusan biyofilm miktarlar1 kristal viyole ile spektrofotometrik olarak tayin edilmis ve bu
biyofilm {izerindeki fekal indikatoér bakterilerin miktarlarn tespit edilmistir. Ayrica gelik
kafeslerin konuldugu nehir noktalarinda dért mevsim boyunca toplam canli sayimu ile koliform,
fekal koliform, enterokok ve anaerobik siilfit rediikte eden Clostridia izolasyonu
gerceklestirilmistir. Elde edilen veriler, tiim istasyonlardaki PE yiizeylerinde belirgin bir
biyofilm tabakasi olustugu tespit edilmis ve bu biyofilm yiizeylerinin fekal indikator bakteriler
icin korunakli bir nis sundugunu belirlenmistir. Kristal viyole boyama sonucunda en yiiksek
biyofilm miktar1 evsel AAT desarj1 noktasinda (0.485 OD) yer alan PE yiizeylerinde bulunmus
olup en az biyofilm miktar1 ise tarimsal sulamada kullanilan nehir noktasinda yer alan PE
yiizeylerinde (ortalama 0.248 OD) tespit edilmistir. Yapilan mevsimsel drneklemelerde evsel
AAT desarj noktasinda fekal indikator bakteri yikiiniin diger noktalara oranla daha fazla
oldugu belirlenmistir. Ayrica evsel atiksuya maruz kalan bu noktada MP yiizeylerinden izole
edilen toplam canli sayimlarinin da diger noktalara kiyasla daha fazla (ortalama 4.2 logio/adet
MP) oldugu gozlenmistir. Bu bulgular 1s18inda, Gediz Nehri’ndeki mikroplastiklerin,
iizerlerinde gelistirdikleri biyofilm araciligiyla fekal kirliligi denizel alici ortamlara tagiyan
aktif bir "vektor" gorevi gordiigiinii gostermektedir. Ozellikle nehrin nispeten hareketsiz
kisimlarinda hapsolan ve buna bagli olarak su kolonunda uzun siire kalan mikroplastik
parcaciklarinin Ege Denizi’ne ulasan mikrobiyal yiikiin artmasma neden oldugu
degerlendirilmistir. Calisma sonucunda farkli antropojenik kirlilik noktalarinin biyofilm
kompozisyonu iizerindeki etkisi belirlenmis, nehirler ve denizel su kalitesinin korunmasi ve
kiy1 yonetimi stratejileri acisindan mikroplastik-patojen etkilesiminin de dikkate alinmasi
gerektigini ortaya koyulmustur.

Anahtar Kelimeler: Biyofilm, Fekal indikator bakteri, Gediz Nehri, Mikroplastik.
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‘The Vector Role of Microplastics in the Transport of Fecal Indicator
Bacteria from Gediz River to the Marine Environment: The Impact of
Anthropogenic Sources

Nefise ALYURUK!', Neval BAYCAN!, Cumana ALPERGUN!, Yigithan KAZANCI?,
Orhan GUNDUZ?

! Environmental Engineering Department, Dokuz Eylul University, [zmir
2Environmental Engineering Department, Izmir Institute of Technology, [zmir
Corresponding author e-mail: nefise.erdincmer@deu.edu.tr

Microplastics (MPs) are defined not only as physicochemical pollutants in aquatic
ecosystems but also as a dynamic ecological niche called the "plastisphere," where
microorganisms colonize. This study aims to determine the impact of different pollution sources
on biofilm development on microplastics and the transport of fecal indicator bacteria in the
Gediz River, which is under intense anthropogenic pressure. Three stations with different
pollution characteristics (municipal wastewater treatment plant (MWWTP) discharge,
industrial WWTP discharge, and a river point used for agricultural irrigation) were identified
along the Gediz River. Steel cage assemblies containing polyethylene (PE) plastic polymers (2-
3 mm in size) were deployed in the river for 60 days. At the end of the incubation period, the
amount of biofilm formed on the MP surfaces and the concentrations of fecal indicator bacteria
on these biofilms were determined. Additionally, total viable counts and isolation of coliforms,
fecal coliforms, enterococci, and anaerobic sulfite-reducing Clostridia were performed over
four seasons at the river points where the cages were placed. The data showed that a distinct
biofilm layer formed on PE surfaces at all stations, and these biofilm surfaces provide a
protected niche for fecal indicator bacteria. As a result of crystal violet staining, the highest
amount of biofilm was found on PE surfaces located at the domestic WWTP discharge point
(0.485 OD), while the lowest amount of biofilm was detected on PE surfaces at the river point
used for agricultural irrigation (average 0.248 OD). In the seasonal samplings, the fecal
indicator bacterial load at the domestic WWTP discharge point was found higher compared to
the other points. Furthermore, it was observed that the total viable counts isolated from MP
surfaces at this point exposed to domestic wastewater were also higher than at other points
(average 4.2logio/unit MP). According to these findings, microplastics in the Gediz River serve
as an active 'vector' transporting fecal pollution to marine recipient environments through the
biofilms developed on them. As a result, it was revealed that the microplastic-pathogen
interaction should also be taken into consideration in terms of the protection of river and marine
water quality and coastal management strategies.

Keywords: Biofilm, Fecal indicator bacteria, Gediz River, Microplastics.
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i%eymelek Dalyaninda Sarpa ve Beyaz Sokar Baliklarinin Boy-Agirhk
ve Otolit Boyu-Balik Boyu Arasindaki Iliskiler

Ismail DAL', Coskun Menderes AYDIN', Eyiip Miimtaz TIRASIN?, Aydin UNLUOGLU?,
Sencer AKALIN?, Caglayan KAPLAN!

! Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii, Akdeniz Su Uriinleri Arastirma, Uretme ve Egitim
Enstitiisii, Balik¢ilik Yonetimi Boliimii, Antalya
2 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir
3 Ege Universitesi, Su Uriinleri Fakiiltesi, {zmir
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Bu calismada Beymelek Dalyani’ndan 2023-2026 yillar1 arasinda 4 istasyonda uzatma
aglar ile yakalanan Sarpa (Sarpa salpa Linnaeus, 1758) ve Beyaz Sokar Baligi (Siganus
rivulatus Forsskél & Niebuhr, 1775) tiirlerinin toplam boy (7L)-agirlik (W) ve TL -otolit boyu
(OL) arasindaki iliskiler incelenmistir. S. rivulatus tiriinde degerlendirilen 104’1 disi, 67’si
erkek ve cinsiyet tayini yapilamayan 3 birey olmak iizere toplam 174 bireyde 7L, 98-262 mm
ve W, 6,2-221,5 g araliginda dagilim gostermistir. Disi baliklarin 7L ortalamast 173 mm olup
erkeklerinkinden (170 mm) daha biytktiir. 7L-W iliskisi cinsiyetler arasinda farklilik
gbstermeyip biitiin baliklar i¢in W = 0,0052 x TL*3? (7=0,92) olarak bulunmustur. Ustel
katsayr “b” icin olusturulan %95 giivenirlik araligi (3,174-3,467), varsayimsal 3 degerini
kapsamadigindan S. rivilatus tiriiniin bu habitatta pozitif allometrik biiyiime gosterdigi
belirlenmistir. OL ve otolit agirligr (OW), sirasiyla, 2,121-4,263 mm ve 0,0001-0,004 g
arasinda degismistir. OL—TL arasindaki dogrusal iliski, OL = 0,930 + 0,012 x 7L (7 = 0,60)
olarak belirlenmistir. S. sarpa tiiriinde degerlendirilen toplam 38 bireyde 7L, 205-310 mm ve
W, 123,3-492,1 g araliginda dagilim gostermistir. 7L—W iliskisi, biitlin baliklar icin
W =0,0097 x TL>' (7= 0,98) olarak bulunmustur. Ustel katsay1 “b” icin olusturulan %95
giivenirlik aralig1 (3,000-3,277), varsayimsal 3 degerini kapsadigindan S. sarpa tiiriiniin bu
habitatta isometrik biiylime gosterdigi belirlenmistir. Bu balikta OL ve OW, sirasiyla, 5,485—
7,556 mm ve 0,010-0,025 g arasinda degismistir. OL-TL arasindaki dogrusal iliski,
OL =2,404 + 0,016 x TL (r* = 0,86) olarak belirlenmistir. Otolit boyu—toplam boy iliskilerinin
tiir bazinda modellenmesi, bireylerin dogrudan 6l¢iilemedigi veya yalnizca otolit materyalinin
mevcut oldugu durumlarda geriye doniik biiyiime rekonstriiksiyonuna olanak saglayan kritik
bir biyometrik aractir. Bu kapsamda Sarpa salpa ve Siganus rivulatus i¢in elde edilen regresyon
modelleri, yas tayini ¢alismalarinin dogrulugunu artirmanin yani sira, boy-frekans verilerinin
yas kompozisyonuna déniistiiriilmesinde énemli bir kalibrasyon girdisi sunmaktadir. Ozellikle
veri kisith  balik¢iliklarda, otolit temelli geri hesaplama yaklasimlari, populasyon
dinamiklerinin daha giivenilir bicimde ortaya konulmasina ve siirdiiriilebilir avcilik yonetimi
icin bilimsel temelli kararlarin desteklenmesine imkan tanimaktadir.

Anahtar Kelimeler: Sarpa salpa, Siganus rivulatus, Boy-agirlik iligkisi, Otolit boyu.
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In this study, the relationships between total length (71) and weight (W), as well as
between 7L and otolith length (OL), were examined for salema (Sarpa salpa Linnaeus, 1758)
and marbled spinefoot (Siganus rivulatus Forsskél & Niebuhr, 1775) captured using trammel
nets at four stations in Beymelek Lagoon between 2023 and 2026. A total of 174 individuals of
S. rivulatus were analyzed, including 104 females, 67 males, and 3 individuals of undetermined
sex. TL ranged from 98 to 262 mm, and W ranged from 6.2 to 221.5 g. Mean 7L of females
(173 mm) was greater than that of males (170 mm). The TL—W relationship did not differ
between sexes and was estimated for all individuals as W = 0.0052 x TL**? (#+?=0.92) The
95% confidence interval of the exponent b (3.174-3.467) did not include the theoretical value
of 3, indicating positive allometric growth for this species in the studied habitat. OL and otolith
weight (OW) ranged from 2.121 to 4.263 mm and from 0.0001 to 0.004 g, respectively. The
linear relationship between OL and 7L for this species was determined as
OL=0.930+0.012 x TL (#*=0.60). For S. salpa, a total of 38 individuals were examined,
with 7L ranging from 205 to 310 mm and W from 123.3 to 492.1 g. The TL—W relationship for
all individuals was estimated as W = 0.0097 x TL>!* (’=0.98) . The 95% confidence interval
of the exponent b (3.000-3.277) included the theoretical value of 3, indicating isometric growth
in this habitat. In this species, OL and OW ranged from 5.485 to 7.556 mm and from 0.010 to
0.025 g, respectively. The linear relationship between OL and 7L was determined as
OL =2.404+0.016 x TL (1> =0.86). Species-based modeling of otolith length—total length
relationships is a critical biometric tool enabling backward growth reconstruction in situations
where individuals cannot be directly measured or only otolith material is available. In this
context, regression models obtained for Sarpa salpa and Siganus rivulatus improve the accuracy
of age determination studies and provide a significant calibration input for converting length-
frequency data into age composition. Especially in data-constrained fisheries, otolith-based
back-calculation approaches allow for more reliable representation of population dynamics and
support scientifically based decisions for sustainable fishing management.

Keywords: Sarpa salpa, Siganus rivulatus, Length—weight relationship, Otolith length.
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Bu calisma, ticari agidan Onemli, derin sularda yasayan karides tiirii Aristeus
antennatus’un (mavi ve kirmiz1 karides) Antalya Korfezi’nde ilk 6n stok degerlendirmesini
sunmakta olup, Temmuz 2016 ile Temmuz 2017 tarihleri arasinda MEDITS protokoliine uygun
olarak aylik gergeklestirilen deneysel trol arastirmalarindan elde edilen 6rneklere dayali olarak
somiirli oran1 (E), stoka katilim basina verim (Y/R) ve yumurtlama (lireme) potansiyeli orani
(SPR) tahminlerine dayanmaktadir. Ayrica, 2016-2017 degerlendirme donemini takiben stok
durumundaki zamansal degisimleri degerlendirmek amaciyla, 2021-2025 yillar1 arasinda
gerceklestirilen yillik arastirmalardan elde edilen verilere dayali olarak siiplirme alani yontemi
kullanilarak biyokiitle ve bolluk indeksleri de hesaplanmistir. 2021-2025 yillar1 arasinda
biyokiitle indeksi 6,87 kg/km?’den 2,63 kg/km?’ye bolluk indeksi ise 429,1 birey/km*’den
181,2 birey/km*’ye diisiis egilimi gdstermistir. Thompson ve Bell Y/R analizinin denge
kosullar altinda disi 4. antennatus i¢in sonuglari, ¢alisilan yildaki balik¢ilik 6liim oraninin (F
= 0,83 y1I'') hem sinir referans noktasi (Fyax = 0,57 y1I™!) hem de hedef referans noktas1 (Fo.1
= 0,36 y1I'!) degerlerini 6nemli dl¢iide astigini ve bunun biiyiime asir1 aveiliina isaret ettigini
gostermistir. Bu durum, disi mavi ve kirmizi karideslerin maksimum biiylime potansiyellerine
ulagmalarini engelleyecek bir oranda avlandigini, bunun da verimin (Y/R) azalmasina ve stokun
uzun vadeli iiretkenliginin potansiyel olarak olumsuz etkilenmesine yol acti§in1 gdstermektedir.
Yine ayn1 model ¢iktisina dayanan SPR analizi, stokun maruz kaldig1 F diizeyinde iireyen stok
biyokiitlesinin teorik olarak hi¢ avlanmamis durumunun yaklasik %17’sine diistiigiinii ortaya
koymus olup, SPR tabanl1 hedef referans noktasi (Fao% = 0,33 y1l™!) degerinin Fo 1 kestirimiyle
yakin uyum gosterdigi belirlenmistir. Stok durumunun zayif olduguna iliskin ek kanit, disilere
ait cinsiyete 6zgii 6liim parametrelerinden kestirilen £ degeri 0,60’1n sinir referans noktasi (£
=0,5) degerini asmasiyla saglanmis olup, bu durum c¢alisma doneminde Antalya Korfezi’nde
A. antennatus stokunun asir1 somiirii altinda oldugunu gdstermektedir.

Anahtar Kelimeler: Mavi kirmiz1 karides, SPR, Antalya Korfezi, MEDITS.
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An Overview of Temporal Changes in the Stock of Blue and Red
Shrimp Aristeus antennatus (Risso, 1816) in Antalya Bay

Coskun Menderes AYDIN', Eyiip Miimtaz TIRASIN?, ismail DAL', Aydin UNLUOGLU?
! Tarimsal Aragtirmalar ve Politikalar Genel Miidiirliigii, Mediterranean Fisheries Research, Production and
Training Institute, Fisheries Management Department, Antalya
2 Dokuz Eyliil University, Institute of Marine Science and Technology, izmir
Corresponding author: cm_aydin@hotmail.com

This study presents the first preliminary stock assessment of the commercially important
deep-water shrimp, Aristeus antennatus (blue and red shrimp), in Antalya Bay, based on
estimates of exploitation rate (£), yield-per-recruit (Y/R), and spawning potential ratio (SPR)
derived from specimens collected during monthly MEDITS-compliant experimental trawl
surveys conducted between July 2016 and July 2017. Additionally, to evaluate temporal
variations in stock status following the 20162017 assessment period, biomass and abundance
indices were estimated using the swept-area method, based on data from annual surveys
conducted between 2021 and 2025. Between 2021 and 2025, the biomass index declined from
6.87 kg/km? to 2.63 kg/km?, while the abundance index decreased from 429.1 individuals/km?
to 181.2 individuals/km?. Results from the Thompson and Bell Y/R analysis under equilibrium
conditions for female 4. antennatus indicated that the current fishing mortality (F=0.83 year )
substantially exceeded both the limit reference point (Fuma = 0.57 year!) and the target
reference point (Fo.1 = 0.36 year !), indicating growth overfishing. This suggests that female
blue and red were being harvested at a rate that prevents them from reaching their maximum
growth potential, thereby reducing Y/R and potentially compromising the long-term
productivity of the stock. Subsequent SPR analysis based on the same model output showed
that spawning stock biomass is reduced to approximately 17% of its unfished level, with the
SPR-based target reference point (Faoy = 0.33 year ') closely aligning with the Fo estimate.
Further evidence of the poor stock status is provided by the E level of 0.60 estimated from sex-
specific mortality parameters for females, which exceeded the limit reference point (£ = 0.5),
indicating that A. antennatus was subject to overexploitation in Antalya Bay during the study
period.

Keywords: Blue and red shrimp, SPR, Antalya Bay, MEDITS.

189



EY
\L\)Z Lg, ]
o, <

“"" Finike Denizalt1 Daglar1 ve Cevresinde Lessepsiyen Bahk Larvalarmin
Bolluk ve Dagilimi: Morfolojik ve Molekiiler Bir Yaklasim

7. ULUSAL DENIZ BILIMLERI KONFERANSI

3“583/\\@

Cagdas Can CENGIZ!, Sinan MAVRUK?, Fatma Banu YALIM!, Ozgiir AKTAS!, Savas
KILIC!, Aysegiil Tugge HAN!, Haluk YILMAZ?, Ali Egemen DEMIRCAN?, Mustafa
YUCEL#, Onur GONULAL?, Bayram OZTURK?, Ahsen YUKSEK?

! Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii/Akdeniz Su Uriinleri Arastirma Uretme ve Egitim
Enstitiisti Midiirligii, Antalya
2 Cukurova Universite/Su Uriinleri Fakiiltesi, Adana
3 {stanbul Universitesi/Su Bilimleri Fakiiltesi, Istanbul
4 Orta Dogu Teknik Universitesi/Deniz Bilimleri Enstitiisii, Mersin
Sorumlu yazar e-posta: cagdascan.cengiz@tarimorman.gov.tr

Bu ¢alismada Finike Denizalt1 Daglar1 ile ¢cevresindeki kiyisal ve agik deniz alanlarinda
Lessepsiyen tiir yumurta ve larvalarin bolluk ve dagilimlari incelenmistir. Kendine 6zgi
topografik yapisi nedeniyle yiiksek liretkenlik, biyolojik ¢esitlilik ve zengin habitatlara ev
sahipligi yapan Finike Denizalti Daglari, Dogu Akdeniz'in 6nemli agik deniz habitatlar
arasinda yer almakta ve ekolojik ile jeolojik 6nemi nedeniyle Ozel Cevre Koruma Bolgesi
(OCK) statiisiiyle korunmaktadir. Lessepsiyen tiirlerin Dogu Akdeniz'deki varligi gegmisten
giinimiize artig gostermis olup bu egilim giinimiizde de siirmekte ve oOzellikle kiyisal
ekosistemler lizerinde belirgin olumsuz etkiler yaratmaktadir. Bu tiirlerin Akdeniz'deki yayilimi
ve ekolojik etkileri lizerine ¢ok sayida c¢alisma bulunmasina ragmen erken yasam evrelerine
iligkin arastirmalar olduk¢a sinirlidir. Lessepsiyen tiirlerin biiylik boliimii iireme aktivitelerini
ilkbahar—yaz doéneminde yogunlastirmaktadir. TUBITAK 1003-2220711 numarali proje
kapsaminda saha ¢aligmalari, 2024 y1li Temmuz ayinda Finike OCK bélgesi ve yakinlarindaki
60 istasyonda gerceklestirilmistir. Orneklemeler, Bongo 90 (500 pm) plankton ag1 kullanilarak
0200 m derinlik araliginda oblik olarak ¢ekilmistir. Orneklenen organizmalar, morfolojik
ozelliklerine gore siniflandirilarak morfotipler olusturulmus; ardindan secilen bireyler DNA
barkodlama yontemi ile tanimlanmistir. Molekiiler teshis sonucglari morfolojik veri ile
karsilagtirtlmis ve 1iki yaklasim arasinda uyum gosteren durumlarda tiir teshisleri
dogrulanmistir. Teshis edilen tiirler arasinda en yiiksek bolluga (%29) sahip olan Saurida
lessepsianus basta olmak lizere Siganus rivulatus ve Tetraodontidae spp. larvalar1 en yogun
gozlemlenen ii¢ lessepsiyen tiirii olusturmustur. Bunun yami sira son yillarda bolluklarinda
belirgin artis gozlenen Nemipterus randalli ile yayillimer 6zellikleriyle bilinen Pterois miles,
Lagocephalus sceleratus ve Torquigener hypselogeneion tlrlerine ait larvalar da DNA
barkodlama ile tespit edilmistir. Ote yandan Akdeniz'de varhigi kayda alman ancak nadir
gozlemlenen Vanderhorstia mertensi, Hazeus ingressus ve Equulites popei tiirlerine ait
larvalarin saptanmasi, bu tiirlerin bolgede lireme faaliyetlerini siirdiirdiigline ve kiyilarimizda
yerlesik popiilasyonlar olusturduguna isaret etmektedir. Bu calismada lessepsiyen tiirlere ait
erken gelisim evrelerinin kiyisal habitatlarla sinirli kalmayip agik deniz habitatlarinda da
onemli bolluk degerlerine ulasabildigi goriilmiis olup bu dagilim Griintiisiinlin anlagilmasi
tiirlerin yayilim dinamiklerine iliskin bilgimizi arttiracaktir. Lessepsiyen tiirlerin erken gelisim
evrelerinin teshisine yonelik literatiiriin sinirli olmasina ragmen morfolojik taksonomi ile DNA
barkodlamanin birlikte kullanimi, bu tiirlerin dogru tanimlanmasi ve izlenmesine nemli ve
giivenilir katkilar sunmaktadir. Bu entegre yaklasim, tiir teshisindeki belirsizlikleri azaltarak
ekolojik degerlendirmelere 6nemli katki saglamaktadir.

Anahtar kelimeler: Ihtiyoplankton, Dogu Akdeniz, DNA barkodlama, Entegre taksonomi,
Lessepsiyen tiirler.
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" Abundance and Distribution of Lessepsian Fish Larvae around the
Finike Seamounts: A Morphological and Molecular Approach

Cagdas Can CENGIZ!, Sinan MAVRUK?, Fatma Banu YALIM!, Ozgiir AKTAS!, Savas
KILIC'!, Aysegiil Tugce HAN!, Haluk YILMAZ?, Ali Egemen DEMIRCAN?, Mustafa
YUCEL#, Onur GONULAL?, Bayram OZTURK?, Ahsen YUKSEK?

! General Directorate of Agricultural Research and Policies / Mediterranean Fisheries Research, Production and
Training Institute, Antalya
2 Cukurova University / Faculty of Fisheries, Adana
3 Istanbul University / Faculty of Aquatic Sciences, Istanbul
4 Middle East Technical University / Institute of Marine Sciences, Mersin
Corresponding author e-mail: cagdascan.cengiz@tarimorman.gov.tr

This study examines the abundance and distribution of eggs and larvae of Lessepsian
fishes in coastal and offshore waters around the Finike Seamounts. Due to its unique
topographic structure, the Finike Seamounts support high productivity, biodiversity, and
diverse habitats, and are among the important offshore ecosystems of the Eastern
Mediterranean. Owing to their ecological and geological significance, the area is protected as a
Special Environmental Protection Area (SEPA). The presence of Lessepsian species in the
Eastern Mediterranean has increased over time, a trend that continues today and has notable
negative impacts, particularly on coastal ecosystems. Although many studies have investigated
the distribution and ecological effects of these species in the Mediterranean, research on their
early life stages remains limited. Most Lessepsian species reproduce mainly in spring and
summer. Within the scope of TUBITAK 1003-2220711 project, field surveys were conducted
in July 2024. Survey was carried out at 60 stations using a Bongo 90 plankton net (500 pm
mesh size) with oblique hauls covering a depth range of 0-200 m. Collected organisms were
first grouped into morphotypes based on morphological characteristics, and selected individuals
were then identified using DNA barcoding. Molecular data were integrated with the
morphological dataset and species identifications were validated where both approaches
showed consistency. Among the identified species, Saurida lessepsianus showed the highest
abundance (29%), followed by Siganus rivulatus and larvae of Tetraodontidae spp. as the three
most frequently observed Lessepsian taxa. In addition, Nemipterus randalli, whose abundance
has increased in recent years, and invasive species such as Pterois miles, Lagocephalus
sceleratus, and Torquigener hypselogeneion were also recorded at the larval stage. Moreover,
the detection of larvae of Vanderhorstia mertensi, Hazeus ingressus, and Equulites popei,
which are rarely reported in the Mediterranean, suggests that these species are maintaining
reproductive activity in the region and may have established resident populations along the
coast. Overall, the results indicate that early life stages of Lessepsian species are not restricted
to coastal habitats and may also reach considerable abundance in offshore environments.
Understanding these distribution patterns will contribute to a better knowledge of their dispersal
dynamics. Despite the limited literature on the identification of early developmental stages of
Lessepsian species, the combined use of morphological taxonomy and DNA barcoding
provides a reliable approach for accurate identification and monitoring. This integrated
approach reduces taxonomic uncertainty and contributes significantly to ecological
assessments.

Keywords: Ichthyoplankton, Eastern Mediterranean, DNA barcoding, Integrative taxonomy,
Lessepsian species.
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“"" Coklu Cihazlarla Akdeniz Suyunun Bati Karadeniz'de Takip Edilmesi
ve Metodoloji Gelistirilmesi
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Hasan OREK!, Mustafa YUCEL!, Volodymyr MYROSHNYCHENKO!, Cem SERIMOZU',
Aml AKPINAR', Baris SALIHOGLU', Devrim TEZCAN', A. Bettina FACH
SALIHOGLU!, Siileyman TUGRUL!, Latift MOHAMMED ABDUL!

! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
Sorumlu yazar e-posta: orekh@metu.edu.tr

Karadeniz su biitgesi ¢oklu girdi ve ¢iktilar etkisi altindadir. Karadeniz’in pozitif su
biitesi (net:150-250 km?/y1l), yagislar ve nehirlerle tagman suyun buharlasandan daha fazla
oldugu bilinmektedir. Karadeniz su kolonu siirekli iki katmali bir sistem oldugu i¢in sadece
yiizey girdileri ve kayiplar1 ile anlamak miimkiin degildir. Gii¢lii bir haloklin ile birbirinden
neredeyse izole olan iki tabakali sistem arasinda ara tabaka igerisinde ¢ok kisitli bir su aligverisi
vardir. Bunun tek istisnasi Istanbul Bogazindan Karadeniz’e giren Akdeniz suyudur. Akdeniz
suyu genellikle kita sahanlig lizerinde ince bir tabaka olarak akarak Karadeniz suyuna karisir
ancak, ozellikle kita sahanliginin smirinda ve Istanbul Bogazi c¢ikisinda derinlik boyunca
parmak sekilli oksijensiniz tabakaya niifuz etmektedir. Bu 6zel yapilar, anoksik alt suya
oksijenli su enjekte ederek sediman icinde indirgenmis metallerin (6r. Mangan) bir araya
toplanmasina neden olarak redoks, bio-geo-kimyasal dinamikler ve ara tabakanin kalinliini
degistirmektedir. CTD sicaklik, tuzluluk, oksijen ve bulaniklik Ol¢limlerinde bu yapilar
karakterize edilmektedir. Fakat bu yapilarin nasil bir yol izledigi oksijensiz tabaka igerisine ne
kadar niifuz ettigi gibi bilgiler pek mevcut degildir. Ozellikle anoksik bolge igine giren oksijenli
Akdeniz suyunun izlenmesi ne kadar tasindiginin daha iyi ortaya konmasi amaciyla SSB
destekli DEKOSIM ve AB destekli Bridge-BS projeleri kapsaminda bdlgede yapilan
seferlerden gemi arkasindan cekilen ve siirekli diisey ve yatayda veri toplayabilen Scanfish
cihaz1 ve otonom deniz plandrii kullanilmistir. Bu cihazlara paralel olarak klasik istasyon
aginda da dlgiimler yapilmistir. Scanfish cihazi ile bu yapilar tespit edilmis ve anoksik katman
icerisindeki dagilimi 20 kilometre kadar izlenmistir. Su alt1 plandrii ise ¢cok daha genis bir
alanda Bat1 Karadeniz Biiyiik Dongiisiiniin merkezine Istanbul Bogazi ¢ikisindan baslayarak
ulagacak ve geri donecek bir rotay1 (~380 km) 12 giin de tamamlamistir. Bu hat boyunca da
Bat1 Dongiisiinlin hat boyunca yapist ve oksijen niifuzlar tespit edilmistir. Bogazdan ¢ikan
Akdeniz suyunun da seyrelerek de olsa 55 km batiya tagindigi dl¢lilmiistiir. Sonug olarak
Karadeniz 6zelinde farkli cihazlar ve stratejiler kullanilarak bugiine kadar yapilmis en detayli
caligmalarla Akdeniz suyunun Bati Karadeniz’deki yolculugu ortaya konmustur. Bunlara ek
olarak, bu tip c¢alismalarin nasil planlanmasi1 gerektigi ve verinin isleme metodolojisi de
gelistirilmistir.

Anahtar Kelimeler: Karadeniz, Akdeniz suyu, Coklu platform 6l¢iimii, Metot gelistirme.
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’ Methodological Advancements in Tracking Mediterranean Water
Intrusions in the Western Black Sea via Multi-Instrumental Approaches

Hasan OREK!, Mustafa YUCEL!, Volodymyr MYROSHNYCHENKO!, Cem SERIMOZU',
Aml AKPINAR', Baris SALIHOGLU', Devrim TEZCAN', A. Bettina FACH
SALIHOGLU!, Siileyman TUGRUL!, Latif, MOHAMMED ABDUL!

! Middle East Technical University, Institute of Marine Sciences, Mersin
Corresponding author e-mail: orekh@metu.edu.tr

The Black Sea water budget is governed by complex multi-input and output dynamics,
characterized by a positive balance (net:150-250 km?®/year) where precipitation and river
discharge exceed total evaporation. Given the permanent stratification of the Black Sea water
column, understanding this system solely through surface fluxes is insufficient. The system
consists of two layers nearly isolated by a strong halocline, with very limited exchange across
the suboxic zone. The primary exception to this isolation is the Mediterranean Flow entering
through the Istanbul Strait as a high-salinity undercurrent. While this oxygen rich
Mediterranean water typically flows over the continental shelf as a thin layer and mixes with
Black Sea upper layer waters, it specifically penetrates the anoxic layer via finger-like
intrusions at the shelf break and the Istanbul Strait exit. These unique structures inject
oxygenated water into the anoxic deep-water mass, leading to the accumulation of reduced
metals in the sediment, such as manganese and significantly altering redox dynamics,
biogeochemical cycles, and the vertical extent of the suboxic zone. While these structures are
routinely observed in CTD (temperature, salinity, oxygen, and turbidity) measurements, but
spatial data regarding their trajectory and penetration depth into the anoxic layer remain limited.
To better track the transport of oxygenated Mediterranean water into the anoxic zone, this study
utilized high-resolution sampling strategies within the framework of the SBB funded
DEKOSIM and EU-funded BRIDGE-BS projects. Data were collected using a towed
"ScanFish" vehicle, capable of continuous vertical and horizontal profiling, alongside with the
autonomous underwater glider and the traditional station-based CTD measurements. The
ScanFish successfully identified these intrusions and tracked their distribution within the anoxic
layer for up to 20 km. Additionally, the underwater glider completed a ~380 km, 12-day transect
from the Bosphorus exit to the center of the Western Black Sea Gyre and back. Along this route,
the structure of the Western Gyre and oxygen penetration levels were mapped, revealing that
diluted Mediterranean water propagates up to 55 km eastward. Consequently, this study
represents the most detailed investigation to the date of the Mediterranean water’s journey in
the Western Black Sea, while also establishing refined methodologies for the planning and
processing of high-resolution autonomous marine data.

Keywords: Black Sea, Mediterranean sea water, Multi-platform measurement, Method
development.
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tge Denizi'nde Su Kiitlelerinin Mekansal Degiskenligi ve Tabakalasma
(2025 Sonbahar1 CTD Gozlemleriyle)

Canan ERONAT!, Murat GUNDUZ!

! DEU Deniz Bilimleri ve Teknolojisi Enstitiisii, zmir
Sorumlu yazar e-posta: canan.ozturk@deu.edu.tr

Ege Denizi, Karadeniz ve Akdeniz arasinda gecis 6zelligi gosteren yar1 kapali bir
denizdir. Bu ¢aligmada Ege Denizi’nde 2025 yilinin Ekim ayinda 22 istasyonda gerceklestirilen
sefer kapsaminda Saros Korfezi'nden baslayarak Orta Ege iizerinden Kusadasi ve Izmir
Korfezleri’ne kadar uzanan giizergah boyunca deniz suyunun fiziksel osinografik 6zellikleri
belirlenmistir. Dikey profiller, T-S diyagrami, yatay dagilim haritalari ve dikey kesit analizleri
birlikte degerlendirilerek ¢alisma alanindaki su kiitlelerinin mekansal ve derinlik boyunca
durumu biitiinciil olarak yorumlanmis, yiizey suyu, ara su ve derin su kiitlelerinin karakteristik
ozellikleri ortaya konmus ve korfez—acik deniz farkliliklart belirlenmistir. Saros Korfezi- Orta
Ege- Izmir Kérfezi ve Saros Korfezi- Orta Ege- Kusadasi Korfezi olacak sekilde secilmis dikey
kesitler, sicaklik, tuzluluk ve yogunluk dagilimmin derinlige bagli degisimini ve
termoklin/piknoklin tabakalarmin yerini belirlemek amaciyla hazirlanmis ve yaz sonu
doneminde homojen derin su yapisini agikca gdstermistir. Kuzey Ege istasyonlarinda yiizey
tuzlulugu Orta Ege’ye gore daha diisiik dl¢lilmiistiir, daha diisiik yogunlukludur ve yiizeyde
kalma egilimindedir. Bu durum bogazlar yoluyla gelen Karadeniz kokenli diisiik tuzluluklu
yiizey suyunun etkisini gdstermektedir. Sonbaharda riizgarlarin etkisiyle bu hafif su kiitlesi
giiney yoniinde yayilir. Orta Ege’de yiizey sular1 sonbaharda hala nispeten sicaktir, fakat
yazdaki giiglii tabakalagma zayiflamaya baglamistir. Yaz boyunca 1sinan ve buharlagma ile
yuksek tuzluluga sahip sicak yiizey sular1 Gliney Ege ve Levant kokenli sulara isaret eder.
Bolgedeki daha soguk ve daha yogun alt tabaka suyu derin su kiitlesini temsil eder. Soguma ve
yuksek tuzluluk etkisiyle yogunlugun yiiksek degerlere ulastigini sdyleyebiliriz. Kisin devam
eden soguma ile bu sular daha da yogunlasip 6zellikle Kuzey Ege’de derin konveksiyon
olusturabilir. Sonug olarak, sonbahar mevsiminde Ege Denizi'nde gergeklestirilen 6l¢iimler, yaz
isinmasinin etkisiyle gelisen belirgin mevsimsel termoklin ve tabakalagmanin devam eden
etkilerini ortaya koymaktadir. Kuzey—giiney dogrultusunda gozlenen tuzluluk artisi, Ege
Denizi’nin bilinen genel sirkiilasyon yapisiyla uyumludur. Kuzeyde Karadeniz kokenli su
etkisi, glineyde ise Levant kokenli su 6zellikleri baskindir. Korfez sistemlerinde agik denize
kiyasla daha giiclii dikey tabakalagma go6zlenmis olup, bu durum smirli su degisimi ve
korfezlerdeki kiyisal etkilerle agiklanabilir.

Anahtar Kelimeler: Ege Denizi, Termoklin, Tabakalagsma, Derin su.
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Spatial Variability of Water Masses and Stratification in the Aegean
Sea (Revealed by CTD Observations in Autumn 2025)

Canan ERONAT!, Murat GUNDUZ!

! DEU Institute of Marine Sciences and Technology
Corresponding author e-mail: canan.ozturk@deu.edu.tr

The Aegean Sea is a semi-enclosed sea as a transition zone between the Black Sea and
the Mediterranean Sea. In this study, the physical oceanographic properties of seawater were
determined along a transect extending from Saros Bay through the Central Aegean to Kusadasi
and {zmir Bay, based on a research cruise conducted at 22 stations in October 2025 in the
Aegean Sea. Vertical profiles, T-S diagrams, horizontal distribution maps and vertical section
analyses were evaluated together in order to comprehensively interpret the spatial and depth-
based structure of water masses in the study area. The characteristic properties of surface water,
intermediate water and deep water masses were identified, and bays-open sea differences were
determined. Selected vertical sections, Saros Bay—Central Aegean—izmir Bay and Saros Bay—
Central Aegean—Kusadas1 Bay, were prepared to examine the depth-dependent variations in
temperature, salinity and density distributions and the position of thermocline and pycnocline
layers. These sections clearly demonstrated the relatively homogeneous deep-water structure
during the late summer period. Surface salinity in the Northern Aegean was measured to be
lower than in the Central Aegean; these waters also had lower density and tended to remain at
the surface. This indicates the influence of low-salinity surface waters originating from the
Black Sea and entering through the straits. In autumn, this lighter water mass spreads southward
under the influence of prevailing winds. In the Central Aegean, surface waters remain relatively
warm in autumn; however, the strong stratification observed during summer begins to weaken.
Warm surface waters, which were heated throughout the summer and exhibit high salinity due
to evaporation, indicate waters of Southern Aegean and Levantine origin. The colder and denser
bottom layer in the region represents the deep-water mass. Due to cooling and high salinity
effects, density reaches relatively high values. With continued cooling in winter, these waters
may become even denser and can create deep convection, especially in the Northern Aegean.
In conclusion, measurements carried out in the Aegean Sea during the autumn season reveal
the continuing effects of the distinct seasonal thermocline and stratification that developed due
to summer warming. The north-south increase in salinity is consistent with the well-established
general circulation pattern of the Aegean Sea. While the northern part of the basin is strongly
influenced by Black Sea—origin waters, Levantine-origin water characteristics dominate in the
southern part. In the bay systems, stronger vertical stratification was observed compared to the
open sea, which can be explained by limited water exchange and coastal influences in the bays.

Keywords: Aegean Sea, Thermocline, Stratification, Deep water.
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Sorumlu yazar e-posta: fahrettinerener@gmail.com

Acik deniz riizgar enerjisi tlirbinleri, dalga ve riizgar etkilerinden kaynaklanan daimi
cevrimsel yiikler altinda ¢alisan miihendislik yapilari olup, Tiirkiye gibi yliksek depremsellige
sahip bolgelerde deprem etkisi de bu yapilarin tasariminda 6nemli bir husus olarak one
cikmaktadir. Bu calisma kapsaminda, deprem etkilerinin incelenmesi amaciyla sivilasabilir
kum birimlerden olusan bir zemin profilinde gergeklestirilen ve 10 MW kapasiteli referans bir
acik deniz enerjisi riizgar tiirbinini temsil eden tekil kazik modeline ait santrifiij deney bulgular
esas alinarak sonlu eleman modeli olusturulmustur. Modelin beklenen davranisi temsil
edebilme yetenegi deneysel bulgularin ve sayisal analiz sonuglarinin karsilastirilmasiyla
degerlendirilmistir. Bu cergevede, sistemin deprem yiikleri altindaki sayisal temsili i¢in acgik
kaynak kodlu OpenSees platformu kullanilmis; tiirbin-kazik-zemin ortak sistemini i¢eren ii¢
boyutlu bir sonlu eleman modeli gelistirilmistir. Modelde, dogrusal olmayan zemin davranisi
ve sivilagmay1 temsil edebilen ileri diizey bir zemin biinye modeli (Pressure Dependent Multi-
Yield, PDMY) dikkate alinmistir. Elde edilen sonuglar kapsaminda, deneysel ve sayisal
bulgularin uyumu ortaya konulmus; ozellikle sayisal analiz sonuglarinin deneysel olarak
belirlenen asir1 bosluk suyu basinci gelisimleri ile tutarli oldugu gozlemlenmis ve segilen biinye
modeli ile geoteknik parametrelerin  zemin davranisim1  basariyla  temsil  ettigi
degerlendirilmistir. Ayrica, kazik-zemin etkilesimine iliskin sayisal sonuglar deneysel 6l¢timler
ile karsilastirilarak modelin bu agidan da giivenilirligi ortaya konulmustur. Sistem davranisi
kazik basi donme talepleri, i¢ kuvvetler ve zemin tepkisi lizerinden incelenmis, deprem
etkisinin yap1 performansi iizerindeki rolii ele alinarak sismik yiiklerin sistem davranisi
iizerindeki olasi etkileri degerlendirilmistir.

Anahtar Kelimeler: A¢ik deniz geoteknigi, Geoteknik deprem miihendisligi, Riizgar tiirbini,
Sivilasma, Sonlu eleman analizi.
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! Ege University, Faculty of Engineering, Department of Civil Engineering, Izmir
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Corresponding author e-mail: fahrettinerener@gmail.com

Offshore wind turbines are engineering structures subjected to cyclic loading primarily
induced by wave and wind actions. However, in seismically active regions such as Tiirkiye,
earthquake effects also emerge as a critical design consideration. In this study, a finite element
model of a monopile-supported offshore wind turbine was developed based on centrifuge test
results obtained from a model monopile embedded in a liquefiable sand profile under seismic
excitation, representing the DTU 10 MW reference offshore wind turbine. The capability of the
model to represent the anticipated structural and geotechnical behavior was evaluated through
comparison of experimental measurements and numerical results. For the numerical
representation of the system under earthquake loading, the OpenSees framework was
employed, and a three-dimensional finite element model incorporating the turbine-monopile-
soil system was established. An advanced constitutive model (Pressure Dependent Multi-Yield,
PDMY), capable of representing nonlinear soil behavior and liquefaction, was adopted. The
results demonstrated good agreement between experimental and numerical findings. In
particular, the development of excess pore water pressure obtained from numerical analyses
was consistent with experimental observations, indicating that the selected constitutive model
and geotechnical parameters adequately represent the expected soil behavior. In addition,
numerical results related to pile-soil interaction were validated against experimental data,
confirming the reliability of the model in this respect. The structural response was evaluated in
terms of pile head rotation, internal forces and soil response, and the role of earthquake loading
on structural performance was examined, highlighting the potential influence of seismic loading
on overall system behavior.

Keywords: Offshore geotechnics, Geotechnical earthquake engineering, Wind turbine,
Liquefaction, Finite element analysis.
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" Hisaronii Korfezi Ge¢c Holosen (Meghalayan) Sediman Dagiliminin
Cokelme Ortami ve Morfolojiyle Iliskisi

Barbaros SIMSEK!, Mustafa ERGIN?, Fatos KURTULUS!, Ayse OZKARA3,
Banu KARABACAK?, Dilek BABACAN?, Ebru BEYRIBEY?, Ozgiir TURKMEN!,
Fulay YILDIZ!, Zeynep ONAL!, Pir Cagatay KARTAL!, Deniz Yagmur KAYHAN!,
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! Maden Tetkik ve Arama Genel Midiirliigli, Deniz Arastirmalari Dairesi Bagkanligi, Ankara
2 Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Ankara
3 Maden Tetkik ve Arama Genel Midiirliigii, Cevre Arastirmalar1 Dairesi Bagkanligi, Ankara
Sorumlu yazar e-posta: barbaros.simsek@mta.gov.tr

Hisaronii Korfezi, Tirkiye'nin giineybatisinda Bozburun ve Datca Yarimadalari
arasinda yer almaktadir. Korfez; tektonik, volkanik ve deniz seviyesi degisimlerinin etkisiyle
sekillenmistir. Ge¢ Holosen, korfezin giincel morfolojik ve sedimantolojik 6zelliklerinin biiyiik
Ol¢iide gelistigi donemi temsil etmektedir. Bu ¢alismada, Hisaronii Korfezi’nden, MTA Selen
Arastirma Gemisi ile toplanan, 29 sediman kepgesi ve 2 karot 6rnegi analiz edilmistir. Tane
boyu, jeokimya, mineraloji ve radyokarbon yaslandirma verileri kullanilarak Ge¢ Holosen
sedimanlarinin dagilimi, ¢cokelme ortami ve morfolojiyle iliskisi degerlendirilmistir. Hisaronii
Korfezi, kuzeydogu—giineybati dogrultulu, irili ufakli ada ve adaciklar iceren bir korfezdir.
Koérfez, 50 m ve 100 m su derinligi boliimleri ile karakterizedir; en derin boliimde derinlik 200
m'ye ulagsmaktadir. Sediman girdisi agirlikli olarak, dik yamaclardaki kisa ve yiiksek enerjili
mevsimsel akarsular tarafindan saglanmaktadir. Gelen sediman, dalga, akint1 ve morfolojinin
etkisiyle havzanin derin kesimlerine taginmaktadir. Cokelme ortami; bunlarin yani sira deniz
seviyesi degisimleri, tektonik ¢okme, dalgalar ve akintilar tarafindan da denetlenmektedir.
Diizeltilmis radyokarbon yaslarina gére Ge¢ Holosen birimi, 50 m derinlikten alinan karotta 23
cm, 100 m derinlikten alinanda ise 27 cm kalinliginda belirlenmistir. Kepge 6rneklerinin tane
boyu dagilimi, az miktarda ¢akil iceren ¢camurlu ile kumlu birimler arasinda genis bir degisim
gosterir. Mineral bilesimi agirlikli olarak kuvars, kalsit, feldispat, serpantin, illit, simektit,
kaolinit ve kloritten olusmakta olup agir minerallerin en yiiksek oranda gozlemlendigi alan
korfezin 50 m'den s1g kesimidir. Jeokimyasal bulgular da major oksitlerin biiyiik ¢ogunlugunun
s1g kesimde artis egiliminde oldugunu gostermektedir.

Anahtar Kelimeler: Ge¢ Holosen, Hisaronii Korfezi, Sediman, Mineral.
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Depositional Environment and Morphological Controls on Late
Holocene (Meghalayan) Sediment Distribution in Hisaronii Bay

Barbaros SIMSEK!, Mustafa ERGIN?, Fatos KURTULUS!, Ayse OZKARA3,
Banu KARABACAK?, Dilek BABACAN?®, Ebru BEYRIBEY?, Ozgiir TURKMEN!,
Fulay YILDIZ!, Zeynep ONAL!, Pir Cagatay KARTAL', Deniz Yagmur KAYHAN!,
Sélen DIKTEPE!
! General Directorate of Mineral Research and Exploration, Department of Marine Research, Ankara
2 Ankara University, Faculty of Engineering, Department of Geological Engineering, Ankara
3 General Directorate of Mineral Research and Exploration, Department of Environmental Research, Ankara
Corresponding author e-mail: barbaros.simsek@mta.gov.tr

Hisaronii Bay is located in southwestern Tiirkiye, between the Bozburun and Datca
Peninsulas. The bay has been shaped by tectonic, volcanic, and sea-level changes. The Late
Holocene represents the period during which the bay's present morphological and sedimentary
characteristics largely developed. In this study, 29 sediment grab samples and 2 sediment cores
collected from Hisaronii Bay by the R/V MTA Selen were analyzed. Grain size, geochemical,
mineralogical, and radiocarbon dating data were used to evaluate the distribution of Late
Holocene sediments, their depositional environments, and their relationship with morphology.
Hisaronii Bay trends in a northeast—southwest direction and contains numerous islands and
islets of varying sizes. The bay is characterized by 50 m and 100 m water depth zones, with a
maximum depth of approximately 200 m. Sediment input is predominantly supplied by short,
high-energy seasonal streams developed on steep slopes. Incoming sediment is transported
toward deeper parts of the basin under the influence of waves, currents, and morphology. The
depositional environment is also controlled by sea-level changes, tectonic subsidence, waves,
and currents. Based on calibrated radiocarbon ages, the Late Holocene unit is 23 c¢m thick in
the core from 50 m water depth and 27 cm in the core from 100 m. Grain size distributions
show wide variation, ranging from muddy to sandy sediments with minor gravel content.
Mineralogical assemblages predominantly consist of quartz, calcite, feldspar, serpentine, illite,
smectite, kaolinite, and chlorite, with the highest proportion of heavy minerals observed in areas
shallower than 50 m. Geochemical results similarly indicate that the majority of major oxides
tend to increase in the shallower parts of the bay.

Keywords: Late Holocene, Hisaronii Bay, Sediment, Mineral.
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Giineybati Karadeniz’deki Miyosen-Kuvaterner Kiitle Kaymasi
Karmasiklarimin 3B Sismik Veriler ile Cok Yonlii Degerlendirilmesi

Deniz Yagmur KAYHAN'2, Seving OZKAN ALTINER?, N. Ozgiir SIPAHIOGLU?,
Ayhan YAVUZOGLU!, Ozgiir TURKMEN!

! Maden Tetkik ve Arama Genel Miidiirliigii, Deniz Arastirmalar1 Dairesi Bagskanlig1, Ankara
2Orta Dogu Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Ankara
3 Turkish Petroleum Offshore Technology Center, Ankara
Sorumlu yazar e-posta: denizyagmur.kayhan@mta.gov.tr

Maden Tetkik ve Arama Genel Miidiirliigii (MTA) Deniz Arastirmalari Dairesi
Bagkanligi’'nin 2017-2018 yillarinda glineybati Karadeniz denizel alaninda topladigi ve veri
islemini gerceklestirdigi 1575 km?*’lik SARIYER-3B sismik veri setinde Miyosen-Kuvaterner
yasli kiitle kaymasi karmagiklarinin (mass transport complexes, MTC’ler) birgok kriter 1s1g1inda
degerlendirmesi yapilmistir. Calisma dahilinde oncelikle takibi saglanan sismik seviyeler ve
araliklarina odaklanilarak bolgesel haritalar olusturulmus ve yorumlanmistir. Sonrasinda hem
bu haritalar hem de MTC’lerin sismik kesitler tizerindeki soluk, diisiik genlikli ve kaotik
yansimalar1 esas alinarak tanimlanmalart yapilmigtir. SARIYER-3B calisma sahasinda ti¢ farkl
stratigrafik aralikta toplamda on ii¢ adet MTC tanimlanmis ve sistematik bir is akis semast
izlenerek karakterize edilmistir. Her bir MTC i¢in ayr1 taban-tavan zaman-yapisal, zaman-
kalinlik, RMS genlik ve varyans haritalar1 hazirlanmis ve bu haritalarin boyutsal analizleri
gerceklestirilmistir. Buna ek olarak, MTC’lerin igyapilari, ¢gevre sedimanlar tizerindeki etkileri,
petrol sistemindeki potansiyel rolleri, olas1 tetiklenme mekanizmalar ile gazlar ve gazla iliskili
yapilarla olan baglantilar1 incelenmistir. Calismada elde edilen bulgular dogrultusunda iki
asamal1 yeni bir MTC siniflandirmasi énerilmistir. Ik asamada yas, boyut, cevresel etkiler ve
bagli/ayrik yapida olmalarina gore siniflandirma yapilmigstir. Messiniyen ve daha yash ii¢ adet
MTC, alan-uzunluk grafiginde aykir1 degerler gosteren, ¢evre sedimanlar {izerinde belirgin
etkileri olmayan ve bagh yapilardir, ve Tip 1 MTC’ler olarak adlandirilmistir. Messiniyen’den
daha geng on adet MTC ise alan-uzunluk grafiginde farkli deger icermeyen, ¢evre sedimanlar
iizerinde belirgin etkiler gosteren ve ayrik yapilar olup Tip 2 MTC’ler olarak isimlendirilmistir.
Ikinci asamada Tip 2 MTC’lere odaklanilmis olup belirgin igyapilarm gézlemlenebilmesi ve
potansiyel tetikleyicileri arasinda gazin bulunmasima gore Tip 2-A ve Tip 2-B olarak alt
gruplara ayrilmistir. Yapilan gozlemler ile Tip 1 MTC’lerin daha ¢ok bolgesel, Tip 2 MTC’lerin
ise yerel ol¢ekli siireglerle tetiklendigi degerlendirilmistir.

Anahtar Kelimeler: Kiitle kaymasi karmasigi, Giineybati Karadeniz, 3B sismik veri,
Messiniyen.
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‘A Comprehensive Analysis of Miocene-Quaternary Mass Transport
Complexes in the Southwestern Black Sea Using 3D Seismic Data

Deniz Yagmur KAYHAN'2, Seving OZKAN ALTINER?, N. Ozgiir SIPAHIOGLU?,
Ayhan YAVUZOGLU!, Ozgiir TURKMEN!

! General Directorate of Mineral Research and Exploration, Department of Marine Research, Ankara
2Middle East Technical University, Faculty of Engineering, Department of Geological Engineering, Ankara
3 Turkish Petroleum Offshore Technology Center, Ankara
Corresponding author e-mail: denizyagmur.kayhan@mta.gov.tr

Miocene-Quaternary mass transport complexes (MTCs) were evaluated based on
multiple criteria using the SARIYER-3D seismic dataset, which covers an area of 1575 km?
and was acquired and processed by the General Directorate of Mineral Research and
Exploration (MTA) Department of Marine Research in the southwestern Black Sea between
2017 and 2018. In this study, regional maps were first generated and interpreted by focusing on
the traceable seismic horizons and their corresponding intervals. Then, MTCs were identified
based on both these maps and their dim, low-amplitude and chaotic reflections on seismic
sections. A total of thirteen MTCs were interpreted within three different stratigraphic intervals
in the SARIYER-3D study area and were characterized following a systematic workflow. For
each MTC, base and top time-structure, isochron, RMS amplitude and variance maps were
generated and their dimensional analyses were carried out. Moreover, their internal
architecture, effects on surrounding sediments, potential roles in petroleum system, potential
triggering mechanisms, and relations with gases and gas-related structures were investigated.
According to the obtained findings from the study, a new two-stage MTC classification
approach was proposed. In the first stage, MTCs were classified based on their ages,
dimensions, effects on surrounding sediments and whether they are attached or detached. Three
Messinian and older MTCs have outliers in the area-length plot, do not show noticeable impacts
on surrounding sediments, and are attached; these are named as Type 1 MTCs. On the other
hand, ten MTCs younger than Messinian do not show outlier values in the area-length plot,
have effects on the surrounding sediments, and are detached; these are defined as Type 2 MTCs.
In the second stage, the focus was placed on Type 2 MTCs, which were further subdivided into
Type 2-A and Type 2-B based on the presence of observable internal structures and whether
gas is considered among potential triggers. The observations indicated that Type 1 MTCs are
mainly triggered by regional-scale processes, whereas Type 2 MTCs are related to local-scale
triggering mechanisms.

Keywords: Mass transport complex, Southwestern Black Sea, 3D seismic data, Messinian.
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SUALTI KULTUREL
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DENIZ TEKNOLOJISI OTURUMU

Bordo Salon
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Tiirk i¢ Sularinda Bir Savas Gemisi Batig1 (4E2 Denizalti Batig)):
Hukuki Statiisii ve Gelecegi

Kerem UNAL'
'Tiirk Deniz Arastirmalar1 Vakfi (TUDAV)
Sorumlu yazar e-posta: unalkerem0O1@gmail.com

Tiirk i¢ sularinda, Marmara Denizi’nde Karabiga agiklarinda 72 metre derinlikte duran
AE2 Denizaltt Batigi, Tiirkiye ve Avustralya i¢in essiz onem tasiyan bir su alt1 kiiltiirel
mirasidir. Sultanhisar torpidobotuna teslim olarak Marmara’nin derinliklerine karisan bu
batigin hukuki statiisii, Canakkale Savasi’ndaki hikayesi ile birlikte 4£2’nin durumu ve
gelecegini saptamak agisindan oldukca 6nem arz etmektedir. Tiirk Deniz Arastirmalar1 Vakfi
(TUDAV), AE2 konusunda cesitli caligmalar gerceklestirmistir. Bu calismalardan ilki, 2006
yilinda batigin oldugu bodlgenin Tarim ve Orman Bakanlifi'na bagvurularak balikeiliga
yasaklanmasidir. Bir digeri ise 2023 yilinda, Ingilizce ¢ikarilan “Canakkale Savasi Batiklari ve
Denizel Biyolojik Cesitliligin Korunmast” kitabiyla AE2’ye 6zel bir boliim hasredilmesidir.
Bunu ise 2026 yili Nisan ayinda TINA Tiirkiye Sualt1 Arkeolojisi Vakfi is birligiyle ¢ikarilan
oldukca kapsamli Ingilizce “AE2'nin Kaderi: Marmara Denizi 'nde Bir Avustralya Denizaltisi”
kitab1 izlemistir. TUDAV’1n ¢alismalarma ek olarak, AE2’nin hukuki statiisii de uluslararasi
hukuk a¢isindan 6nem teskil etmektedir. Batigin su alt1 kiiltlirel miras1 niteligi, deniz savasi
hukuku uyarinca ele gecirilmis bir savas gemisi olmas1 ve Tirkiye’nin batik {lizerindeki
miilkiyeti ile miinhasir yetkisi, AE2’nin gelecegi ile yakindan baglantilidir. Karasular1 ve i¢
sularda bulunan savas gemisi batiklarinin hukuki statiistine iliskin uluslararasi teamiil hukuku
incelendiginde, bayrak devletinin batik iizerindeki miilkiyetinin ve egemen bagisikliginin
devam ettigi yoniinde gelismekte olan bir teamiil kurali gézlemlenmektedir. Buna karsilik,
deniz savas1 hukukunda ele gecirme ve teslim olma, 6zel bir miilkiyet devri yolu olarak kabul
edilmektedir. AE2 nin geleceginde, batigin yerinde korunmasi ve ¢ikarilmasi olmak iizere iki
konu 6n plana ¢ikmaktadir. Tk konu baglaminda, 2007-2015 yillar1 arasindaki Tiirk-Avustralya
is birligi ve “Sessiz Anzaklar” Projesi &nem tasirken, ikinci konu TUDAV’m 2026 AE2 kitabi
ve bunun sonrasinda sekillenme potansiyeli tasimaktadir.

Anahtar Kelimeler: AE2 denizalti batigi, Sualti kiiltiirel mirasi, Savas gemisi batiklari,
TUDAV.
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A Wreck of Warship in Turkish Internal Waters (4E2 Submarine
Wreck): Its Legal Status and Future

7. ULUSAL DENIZ BILIMLERI KONFERANSI
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Kerem UNAL',
! Turkish Marine Research Foundation (TUDAYV)
Corresponding author e-mail: unalkerem0O1@gmail.com

The AE2 Submarine Wreck, lying at a depth of 72 metres off Karabiga in the Sea of
Marmara, within Turkish internal waters, constitutes underwater cultural heritage of unique
importance for both Tiirkiye and Australia. Having surrendered to the torpedo boat Sultanhisar
and sunk into the depths of the Marmara, the legal status of this wreck, together with its story
during the Gallipoli Campaign, is crucial for understanding the present situation and future of
AE?2. The Turkish Marine Research Foundation (TUDAV) has carried out several significant
initiatives concerning AE2. The first was the 2006 application to the Ministry of Agriculture
and Forestry to ban fishing in the area where the wreck is located. Another important step was
the dedication of a special chapter to AE2 in the 2023 English-language book entitled “The
Shipwrecks of the Gallipoli Campaign and Protection of Marine Biodiversity.” This was
followed by the publication in April 2026 of the comprehensive English-language book
“Destiny of AE2: An Australian Submarine in the Sea of Marmara, Tiirkiye” in collaboration
with the TINA Turkish Foundation for Underwater Archaeology. Beyond TUDAV’s initiatives,
the legal status of 4AE2 holds particular importance in international law. As underwater cultural
heritage, as a captured warship under the law of naval warfare, and in light of Tiirkiye’s
ownership and exclusive jurisdiction over the wreck, AE2 presents a multifaceted legal case
closely linked to its future. With regard to the customary international law concerning the legal
status of wrecks of warships situated in internal waters and territorial seas, an emerging
customary rule appears to uphold the continuity of flag States’ sovereign immunity and property
rights over such wrecks, while capture and surrender during naval warfare constitute a mode of
transfer of title.Regarding the future of AE2, two aspects stand out: the in situ preservation of
the wreck and its recovery. The first aspect, covering 2007-2015, emphasises Turkish-
Australian cooperation and the Silent Anzac Project, while the second aspect has the potential
to take shape with TUDAV's 2026 4E2 book and beyond.

Keywords: AE2 submarine wreck, Underwater cultural heritage, Wrecks of warships,
TUDAV.
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Kizlan Osmanh Batigi: Arkeolojik Sualti Kazilarinda Yiiksek
Hassasiyetli Fotogrametrik Belgeleme

Harun OZDAS" Nilhan KIZILDAG!, Kadir IMAL?
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, [zmir
2Ege Universitesi, Edebiyat Fakiiltesi, Arkeoloji Boliimii, izmir
Sorumlu yazar e-posta: harun.ozdas@deu.edu.tr

Kizlan Osmanli Batig1 lizerinde yiiriitiilen sualt1 kazisi, Tiirk karasularinda 17. ytlizyila
tarihlendirilen bir batigin sistematik olarak kazildigi ilk ¢alisma olmasi yoniiyle nadir bir
denizcilik arkeolojisi baglamini temsil etmektedir. Kazi ¢aligmalari sirasinda tespit edilen gemi
yap1 elemanlar1 ve ortaya ¢ikarilan nitelikli eserler; donemin gemi insa teknolojisinin yani sira
geminin operasyonel profilinin biitlinciil olarak anlasilmasini saglayan kapsamli bir veri seti
sunmustur. Arkeolojik buluntular arasinda yer alan standart askeri mithimmatin yani sira
diplomatik hediye niteligindeki yiiksek statiilii objeler, geminin askeri ve diplomatik gorevleri
birlestiren karmasik misyonunu dogrulamaktadir. Calismada, kazi siirecinin her asamasi
yliksek ¢oziiniirliiklii sualti fotogrametrisi yontemleriyle kayit altina alinmistir. Elde edilen
verilerin islenmesi sonucunda, batik sahasina ait yiiksek hassasiyetli 3B modeller ve
ortofotoplanlar {iretilmistir. Bu siireg, fiziksel batik sahasinin dijital bir ikizinin olusturulmasini
saglayarak; eserlerin in-situ konumlarmin yiiksek hassasiyetle saptanmasina ve kazi sonrast
laboratuvar ortaminda gerceklestirilecek ileri seviye sanal rekonstriiksiyon g¢aligmalarina
olanak tanimistir. Bu calisma, ileri teknoloji belgeleme ydntemlerinin sualti arkeolojisine
entegrasyonunun, 17. yiizyil denizcilik tarihine dair ender rastlanan somut verilerin korunmasi
ve dijital arsivlenmesindeki 6nemini vurgulamaktadir.

Anahtar Kelimeler: Arkeolojik sualti kazisi, Kizlan Osmanli Batig1, Sualti fotogrametrisi,
Dijital belgeleme.

206



EY
\LOZ Lg, ]
le) [
° ~§>§
T
1ZMIR-1982

7. ULUSAL DENIZ BILIMLERI KONFERANSI

3“583/\\@

\“r

Kizlan Ottoman Shipwreck: High-Precision Photogrammetric
Documentation in Underwater Archaeological Excavations

Harun OZDAS" Nilhan KIZILDAG!, Kadir IMAL?
! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir
2 Ege University, Faculty of Letters, Department of Archaeology, izmir
Corresponding author e-mail: harun.ozdas@deu.edu.tr

The underwater excavation conducted on the Kizlan Ottoman Shipwreck represent a
rare context in maritime archaeology, as it is the first systematic excavation of a 17th-century
shipwreck in Turkish territorial waters. The structural elements identified during the
excavation, along with the recovered high-quality artifacts, have provided a comprehensive
dataset enabling a holistic understanding of 17th-century shipbuilding technology and the ship's
operational profile. In addition to standard military ammunition, the assemblage includes high-
status objects interpreted as diplomatic gifts, thereby confirming the vessel’s complex mission
combining both military and diplomatic functions. Throughout all stages of the excavation, the
site. was documented using high-resolution underwater photogrammetry techniques. The
processing of the acquired data resulted in the production of high-precision 3D models and
orthophotoplans of the wreck site. This approach enabled the creation of a digital twin of the
physical shipwreck site, allowing for the precise determination of the in-situ positions of
artifacts and facilitating advanced virtual reconstruction studies to be conducted in post-
excavation laboratory environments. This study emphasizes the critical role of integrating
advanced documentation technologies into underwater archaeology for the preservation and
digital archiving of rare and tangible evidence related to 17th-century maritime history.

Keywords: Underwater archaeological excavation, Kizlan Ottoman Shipwreck, Underwater
photogrammetry, Digital documentation.
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“" Denizde Siirdiiriilebilir Bir Enerji Kaynagi: Deniziistii Riizgar Elektrik
Santrallar1 ve Metocean Ol¢iimleri

Murat DURAK '
'Samsun Universitesi Ozdemir Bayraktar Havacilik ve Uzay Bilimleri Fakiiltesi,
Iklim Bilimi ve Meteoroloji Miihendisligi Béliimii, Samsun
2 Deniziistii Riizgar Enerjisi Dernegi Yénetim Kurulu Baskani
Sorumlu yazar e-posta: murat.durak@samsun.edu.tr

1980’lerde yasanan biiyiik endiistriyel ve teknolojik gelismelere bagli olarak 6zellikle
Almanya ve Danimarka gibi lilkelerin onciiliiglinde riizgar tiirbinleri giin gegtikge geliserek
giinimiize gelmistir. Karaiistiinde RT’ler kurulurken Danimarka deniziistiine RT kurmanin
caligmalarin1 baslatarak 1991 yilinda ilk deniziistii riizgar elektrik santralini (DRES)
Vindeby’de o zamanki adiyla Bonus marka 11 adet 450 kW’lik tlirbinler kullanarak 4.95 MW
giiciindeki proje ile baglamistir. 2020 y1l1 sonu itibari ile 35 GW kurulu giice ulagmis ve Global
Wind Energy Council projeksiyonlarina gére 2030 yilinda 200 GW kurulu giice ulasilacagi
tahmini yapilacaktir. Deniziistii RES projeleri, yenilenebilir enerji kaynaklar1 ve arz
giivenligine katkisinin yaninda stratejik olarak da bakilmalidir. Karasal RES projeleri,
iilkemizin bosta duran daglar1 ve yerlesime uzak olan bdlgelerini ekonomiye kazandirmistir.
Ayni siire¢ denizlerimiz i¢in de isleyecektir. Artik sadece denizlerimizin altindan degil;
istiinden de faydalanma olanagin1 miimkiin kilacaktir. Ek olarak projelerde kullanilacak
ekipman, montaj, gemi, nakliye, miihendislik gibi proje bilesenlerinin miimkiin mertebe
iilkemiz kaynak ve insan giicii tarafindan saglanmasidir. Bu yolla iilkemiz, diger iilkelere know-
how ve isgliciinii ihrag edebilecektir. Enerji ve Tabii Kayaklar Bakanligi, Marmara Denizi’nde
3 adet Yenilenebilir Enerji Kaynak Alan1 (YEKA) belirlemistir. Bu calismada diinyada ve
iilkemizde Deniziisti RES projelerinin son durumu anlatilacaktir. Ek olarak uluslararasi
literatiirde MetOcean olarak bilinen meteoroloji ve osinografi dl¢timleri de anlatilacaktir.

Anahtar Kelimeler: Deniziistii riizgar enerjisi, Siirdiiriilebilir enerji, MetOcean dl¢timleri.
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!Samsun University, Ozdemir Bayraktar Faculty of Aviation and Space Sciences,
Department of Climate Science and Meteorological Engineering, Samsun
2Chairman of the Board of Directors of the Offshore Wind Energy Association
Corresponding author e-mail: murat.durak@samsun.edu.tr

Following the major industrial and technological advancements of the 1980s, wind
turbines have steadily developed, particularly spearheaded by countries like Germany and
Denmark, reaching their current state. Denmark began working on offshore wind farms, starting
with its first offshore wind power plant (DRES) in Vindeby in 1991. Using 11 Bonus brand
turbines of 450 kW each, the project had a capacity of 4.95 MW. By the end of 2020, it had
reached 35 GW of installed capacity, and according to Global Wind Energy Council
projections, this is expected to reach 200 GW by 2030. Offshore wind farm projects should be
viewed strategically, in addition to their contribution to renewable energy sources and supply
security. Onshore wind farm projects have brought unused mountainous and remote areas of
our country into the economy. The same process will apply to our seas, making it possible to
utilize not only what lies beneath our waters but also what lies above them. Additionally, the
goal is to ensure that project components such as equipment, assembly, vessels, transportation,
and engineering used in the projects are provided as much as possible by our country's resources
and manpower. In this way, our country will be able to export know-how and labor to other
countries. The Ministry of Energy and Natural Resources has identified 3 Renewable Energy
Resource Areas (YEKA) in the Marmara Sea. This study will describe the current status of
offshore wind power projects in the world and in our country. In addition, meteorological and
oceanographic measurements, known as MetOcean in the international literature, will also be
explained.

Keywords: Offshore wind energy, Sustainable energy, MetOcean measurements.
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Arastirma Gemilerinde Tedarik Problemlerine Coziim Onerileri

Omer SENTURK', Erkin ALTUNSARAY?
! Dokuz Eyliil Universitesi, Fen Bilimleri Enstitiisii, Gemi Ingaat: Programi, izmir
2 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Gemi Insaat1 Programi, izmir
Sorumlu yazar e-posta: erkin.altunsaray@deu.edu.tr

Diinyanin deniz yolu tasimacilifi yaklasik %80 tedarik zinciri pay: ile en 6nemli
tasimacilik unsuru olurken burada en temel araglar da tankerler, kuru yiik ve konteyner
gemileridir. Anilan gemi tiplerinden ayr olarak arastirma gemileri zorlu ve izole operasyon
bolgelerinde uzun gorev siirelerine, belirsiz ¢gevre kosullarina ve sinirli depolama kapasitelerine
sahiptir. Bu kendine 6zgili unsurlar nedeniyle; klasik gemilerin tibbi malzeme, yakit, gida ve
yedek parca gibi tedarik problemleri i¢in Onerilen c¢oziimlerden daha farkli yaklasimlar
gereklidir. Calismanin amaci, bir arastirma gemisinin operasyonlarinin kesintisiz devam
etmesini saglayacak tedarik problemlerini ¢6zmek i¢in etkili ve yenilik¢i bir tedarik zinciri
yonetimi gerceklestirmektir. Bunun i¢in oncelikle segilen drnek bir arastirma gemisinin tedarik
zincirine baglilig1 saptandi. Saptanan bu unsurlarla tedarik zincirinin roliiyle stok yonetimi,
talep ve satin alma yoOnetimi, kurum i¢i ve dis paydaslarin rolleri arastirildi. Likert skalasi
kullanilarak tedarik problemleri incelenerek, gelisen teknolojinin daha etkin bigimde bu
stireclerde rol almasi Onerilmistir.

Anahtar Kelimeler: Arastirma gemisi, Tedarik zinciri yonetimi, Likert skalasi.
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Solutions to Supply Problems on Research Vessels
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Corresponding author: erkin.altunsaray@deu.edu.tr

Globally, maritime transport is the most important element of supply chains, accounting
for approximately 80%, with the most basic vessels being tankers, dry cargo ships, and
container ships. Apart from the aforementioned vessel types, research vessels operate under
unique conditions, including extended mission durations in challenging and isolated regions,
uncertain environmental conditions, and limited storage capacities. These unique elements
necessitate different approaches compared to the solutions proposed for supplying medical
supplies, fuel, food, and spare parts for conventional ships. The aim of this study is to implement
an effective and innovative supply chain management system to solve supply problems that will
ensure the uninterrupted operation of a research vessel. First, the dependency of a selected
research vessel on its supply chain was determined. Based on these identified elements,
inventory management, demand and purchasing management, and the roles of internal and
external stakeholders were investigated along with the role of the supply chain. Supply
problems were examined using a Likert scale, and it was recommended that emerging
technologies play a more effective role in these processes.

Keywords: Research vessel, Supply chain management, Licert scale.
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Su Neden Renk Degistirir? Tormodalstjernet Kiy1 Kaya Havuzunun
Mikrobiyal Yapisinin eDNA ile Incelenmesi
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Kiy1 kaya havuzlart; tuzluluk, sicaklik, oksijen ve oksidasyon-rediiksiyon kosullarinin
kisa zaman araliklarinda hizla degisebildigi, denizel ve karasal ortamlarin kesisiminde yer alan
dinamik mikroekosistemlerdir. Buna karsin, bu habitatlar mikrobiyal ekoloji agisindan halen
sinirli diizeyde arastirilmistir. Bu ¢alismada, Norveg’in bat1 kiyisinda bulunan ve mevsimsel
olarak belirgin renk degisimi gosteren Tormodalstjernet kiyr kaya havuzunun mikrobiyal
topluluk yapist ¢evresel DNA (eDNA) metabarkodlama yontemiyle incelenmistir. Renk
degisiminin gozlendigi drnekleme doneminde ana havuzdan dort, dalga etkisiyle baglantili
komsu renksiz havuzdan bir su 6rnegi alinmis; ayrica bir arazi negatif kontrol 6rnegi dahil
edilmistir. Ornekleme sirasinda su parametreleri pH 6,3, tuzluluk 31 ppt, ¢ziinmiis oksijen
yaklasik %50 doygunluk ve diisiik oksidasyon-rediiksiyon potansiyeli olarak Ol¢iilmiistiir.
Toplam alt1 adet 0,22 pm filtre 6rneginden elde edilen eDNA kullanilarak 16S rRNA geninin
V3 bolgesi amplifiye edilmis ve Illumina MiSeq platformunda dizilenmistir. Biyoinformatik
kalite filtreleme sonrasi Ornek basina ortalama yaklasik 100.000 okuma elde edilmistir.
Dizilerin taksonomik siniflandirilmasi sonucunda toplam 447 bakteri tiirii ve 282 cins tespit
edilmistir. Ana havuzda zorunlu anaerobik asetojenik Acetobacterium woodii (%6,7), soguk
adaptasyonlu denizel Ancylomarina psychrotolerans (%5,2) ve siilfat indirgeyici Desulfotalea
arctica (%3,3) baskin taksonlar olarak belirlenmistir. Bir 6rnekleme noktasinda A. woodii
oraninin %25,7’ye ulagmasi, havuz icinde belirgin mekéansal heterojenlige isaret etmistir.
Komsu renksiz havuzda ise mikroaerofilik Arcobacter iocasaetoplulugun %25,6’smi1
olusturmus ve iki havuz arasinda belirgin mikrobiyal ayrisma gozlenmistir. Elde edilen
bulgular, sistemde diisiik redoks kosullarina uyumlu mikrobiyal topluluklarin hakim oldugunu
gostermektedir. Sonug olarak, gozlenen renk degisimi fenomeninin yalnizca fizikokimyasal
stireclerle aciklanamayacagi; mikrobiyal metabolizma, redoks dinamikleri ve biyojeokimyasal
stireclerin de bu olguda 6nemli rol oynayabilecegi diisiiniilmektedir. Bu ¢alisma, kiy1 kaya
havuzlariin goriinenden ¢cok daha karmasik ve aktif mikrobiyal ekosistemler oldugunu ortaya
koymaktadir.

Anahtar Kelimeler: eDNA, Metabarkodlama, 16S rRNA, Mikrobiyal c¢esitlilik, Renk
degisimi.
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Coastal rock pools are dynamic microecosystems located at the interface of marine and
terrestrial environments, where salinity, temperature, oxygen, and oxidation—reduction
conditions can fluctuate rapidly over short time scales. Despite their ecological importance,
these habitats remain relatively understudied from a microbial ecology perspective. In this
study, the microbial community structure of the Tormodalstjernet coastal rock pool, located on
the western coast of Norway and exhibiting a distinct seasonal color-change phenomenon, was
investigated using environmental DNA (eDNA) metabarcoding. During the sampling period
when the color change was observed, four water samples were collected from the main pool
and one from a nearby colorless pool connected through wave action. In addition, one field
negative control sample was included. Water parameters at the time of sampling were measured
as pH 6.3, salinity 31 ppt, dissolved oxygen approximately 50% saturation, and low oxidation—
reduction potential. eDNA obtained from six 0.22 um filter samples was used to amplify the
V3 region of the 16S rRNA gene, followed by sequencing on the Illumina MiSeq platform.
Following bioinformatic quality filtering, an average of approximately 100,000 reads per
sample was retained. Taxonomic classification revealed a total of 447 bacterial species and 282
genera. In the main pool, the obligate anaerobic acetogen Acetobacterium woodii (6.7%), the
cold-adapted marine bacterium Ancylomarina psychrotolerans (5.2%), and the sulfate-reducing
Desulfotalea arctica (3.3%) were identified as dominant taxa. At one sampling point, the
relative abundance of 4. Woodii reached 25.7%, indicating marked spatial heterogeneity within
the pool. In contrast, the neighboring colorless pool was dominated by the microaerophilic
bacterium Arcobacter iocasae, representing 25.6% of the community, and demonstrating clear
microbial differentiation between the two pools. The findings indicate that microbial
assemblages adapted to low-redox conditions dominate this system. In conclusion, the observed
color-change phenomenon cannot be explained solely by physicochemical factors. Microbial
metabolism, redox dynamics, and broader biogeochemical processes likely play important roles
in shaping this phenomenon. This study highlights that coastal rock pools are far more complex
and biologically active microbial ecosystems than previously assumed.

Keywords: eDNA, Metabarcoding, 16S rRNA, Microbial diversity, Color change.
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Marmara Denizi, cografi konumu ve yogun kentsel/endiistriyel baski nedeniyle siirekli
cevresel stres altinda olan yar1 kapali bir denizel ekosistemdir. Bu bolgede yaygin olarak
gbzlemlenen makroalg tilirlerinden biri olan Ulva lactuca (Chlorophyta), otrofikasyon ve
kirlilik gostergesi olarak da kullanilan indikator bir tiirdiir. Makroalgler, biiylime, morfogenez
ve savunma mekanizmalarin1 dogrudan etkileyen karmasik epifitik bakteriyel topluluklara ev
sahipligi yapmaktadir. Bu ¢alismada, Marmara Denizi'nden toplanan U. /actuca 6rneklerinde
tallus ylizeyi ve deniz suyu mikrobiyomunun 16S rRNA gen dizileme yontemiyle
karakterizasyonu ve elde edilen bulgularin mevcut literatiir verileriyle karsilastiriimasi
amacglanmistir. Ornekler Marmara Denizi Tirilye/Bursa kiyilarindan toplanmis; DNA
ekstraksiyonunun ardindan 16S rRNA genine ait V3-V4 bdlgeleri 341F-805R primerleri ile
SimpliAmp Thermal Cycler kullanarak amplifiye edilmistir. 16S rRNA V3-V4 amplikon
iirlinleri i¢in kiitliphane hazirlama Illumina'nin "Nextera XT DNA Library Prep Kit" ile; index
islemi ise "TG Nextera XT Index Kit v2 Set A" ile gergeklestirilmistir. Dizileme islemi [llumina
Iseq100 platformu ile paired-end (PE) 2x150 olarak yapilmistir. Ham veri okumalar1 (FASTQ),
Kraken Metagenomik sistemi ile OTU simiflarina ayrilmistir. Tirlerin bolluklart OmicsBox
platformu kullanilarak belirlenmis; deniz suyu (115 tiir) ve thallus ylizeyi (825 tiir) i¢in ayr1 tiir
listeleri olusturulmustur. Thallus yiizeyi mikrobiyomunda Desulfobacterota (Desulfopila sp.
IMCC35004, Desulfotalea psychrophila), Proteobacteria (Agarivorans gilvus) ve Firmicutes
(Petrocella atlantisensis) filumlara ait tlirler dominant bulunmustur. Siilfat rediikleyici
bakterilerin (SRB) thallus yiizeyinde bu denli yiiksek temsil edilmesi, alg biyofilminde yerel
anaerobik mikroniglerin varligina ve 6rnekleme bolgesindeki yiiksek organik yiike isaret
etmektedir. Deniz suyu orneklerinde ise Sphaerochaeta globosa (Spirochaetota) en baskin tiir
olarak saptanmis; bu taksonun tipik olarak anaerobik sediman ortamlariyla iligkili oldugu goz
oniline alindiginda, bu bulgu dikkat ¢ekicidir. Her iki ortamda da Salmonella enterica ve
Escherichia coli gibi mikroorganizmalarin saptanmasi, 6rnekleme bolgesinde kentsel atik su
kirliliginin olduguna isaret etmektedir. Sonug olarak, Marmara Denizi'nde yayilis gosteren U.
lactuca bireylerinin mikrobiyom kompozisyonu, literatiirde temiz kiy1 habitatlarindan bildirilen
Ulva mikrobiyomundan belirgin bi¢cimde ayrilmakta; Ornekleme bolgesinin otrofik ve
kontamine kosullarin1 yansitmaktadir. Bu calisma, U. lactuca mikrobiyomunun c¢evresel
biyoizleme potansiyelini ortaya koymakta ve Marmara Denizi ekosisteminin biyolojik
durumuna iliskin 6nemli ipuglar1 sunmaktadir.

Anahtar Kelimeler: Chlorophyta, Indikator, 16S rRNA, Epifitik bakteriler, Siilfat-indirgeyici
bakteriler.
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The Marmara Sea is a semi-enclosed marine ecosystem under continuous environmental
stress, driven by its geographic location and intense urban and industrial pressures. Ulva lactuca
(Chlorophyta), a macroalgal species commonly observed in this region, is also used as an
indicator species for eutrophication and pollution. Macroalgae host complex epiphytic bacterial
communities that directly influence growth, morphogenesis, and defence mechanisms. This
study aimed to characterise the thallus surface and seawater microbiome of U. lactuca
specimens collected from the Marmara Sea using 16S rRNA gene sequencing and to compare
the findings with existing literature. Samples were collected from the Tirilye/Bursa coastline of
the Marmara Sea. Following DNA extraction, the V3—V4 regions of the 16S rRNA gene were
amplified using 341F-805R primers with a SimpliAmp Thermal Cycler. Library preparation
for 16S rRNA V3-V4 amplicon products was performed using the Illumina Nextera XT DNA
Library Prep Kit, and indexing was carried out with the TG Nextera XT Index Kit v2 Set A.
Sequencing was conducted on the [llumina iSeq 100 platform in paired-end (PE) 2x150 format.
Raw sequencing reads (FASTQ) were classified into OTU categories using the Kraken
Metagenomic system. Species abundances were determined using the OmicsBox platform, and
separate species lists were generated for seawater (115 species) and thallus surface (825
species) samples. In the thallus surface microbiome, species belonging to the phyla
Desulfobacterota (Desulfopila sp. IMCC35004, Desulfotalea psychrophila), Proteobacteria
(Agarivorans gilvus), and Firmicutes (Petrocella atlantisensis) were dominant. The notably
high representation of sulfate-reducing bacteria (SRB) on the thallus surface suggests the
presence of localized anaerobic microniches within the algal biofilm, as well as high organic
loading at the sampling site. In seawater samples, Sphaerochaeta globosa (Spirochaetota) was
identified as the most dominant species; this finding is particularly noteworthy given that this
taxon is typically associated with anaerobic sediment environments. The detection of
microorganisms such as Salmonella enterica and Escherichia coli in both environments
indicates the presence of urban wastewater contamination at the sampling site. In conclusion,
the microbiome composition of U. lactuca individuals distributed in the Marmara Sea differs
markedly from the Ulva microbiome reported from clean coastal habitats in the literature,
reflecting the eutrophic and contaminated conditions of the sampling site. This study
demonstrates the environmental biomonitoring potential of the U. lactuca microbiome and
provides important insights into the biological status of the Marmara Sea ecosystem.

Keywords: Chlorophyta, Indicator, 16S rRNA, Epiphytic bacteria, Sulfate-reducing bacteria.
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Bu c¢alisma, Karadeniz’in Sinop Yarimadasi kiyilarinda yayilim gosteren ve
mediolittoral zonda kilit rol oynayan gastropod tiirlerinden Patella caerulea (Linnaeus, 1758)
popiilasyonunun biyometrik yapisini saptamayir ve c¢evresel degiskenlerle biyometrik
parametreler arasindaki olasi iliskileri degerlendirmeyi amaglamaktadir. Orneklemeler farkli
ekolojik kosullara sahip iki istasyonda; antropojenik etkilerin ve liman faaliyetlerinin
gozlendigi Liman istasyonu ve daha stabil kosullarin hakim oldugu Karakum Istasyonunda
yapitlmistir. Haziran 2025 ile Subat 2026 tarihleri arasinda gercgeklestirilen aylik
orneklemelerde suyun fiziko-kimyasal degiskenlerinden ¢ozlinmiis oksijen, tuzluluk, sicaklik,
iletkenlik, redoks potansiyeli (ORP) ve pH degerleri es zamanli olarak Sl¢iilmiistiir. Popiilasyon
yogunlugunun saptanmasinda 20x20 cm’lik kuadrat kullanilmistir. Toplanan bireylere ait
biyometrik ve morfolojik 6zellikleri ortaya koyacak dokuz degisken (yas agirlik, kuru agirlik,
et agirhigl, kavki agirligi, kabuk uzunlugu, kabuk genisligi, kabuk yiiksekligi, n mesafe, arka
mesafe) dl¢iilmiistiir. Olgiimler dijital kumpas ile yapilmis olup biyometrik veri ve lgiilen
cevresel degiskenler arasindaki iliskiyi anlamak ic¢in Spearman’s korelasyon analizi
uygulanmistir. En yiiksek ortalama popiilasyon yogunlugu (345 birey.m™) ocak ayinda Liman
Istasyonunda; en diisiik ortalama yogunluk ise subat ayinda Karakum Istasyonunda (30 birey.m"
%) tespit edilmistir. En biiyiik birey (TL= 47,16 mm, B= 11,67 g) eyliil aymnda Karakum
Istasyonunda bulunmustur. Ortalama kabuk uzunlugu degeri 33,02+1,65 mm; ortalama yas
agirhk degeri ise 5,03+0,64 g olarak saptanmistir. Ortalama kabuk uzunlugu Liman
Istasyonunda (23,91-33,01 mm) Karakum Istasyonuna (17,71-31,75 mm) gére genel olarak
daha yiiksek degerler icermektedir. Cevresel degiskenler degerlendirildiginde; Liman
Istasyonu’nun kis aylarinda daha yiiksek sicaklik ortalamasina sahip oldugu ve ocak ayinda dis
etkenlere (tathh su girisi vb.) bagh olarak iletkenlik ve tuzluluk degerlerinde gegici
dalgalanmalar yasandig1 goriilmiistiir. Karakum Istasyonu ise hem en diisiik sicaklik (13,40 °C)
hem de en yiiksek pH (8,53) degerlerinin kaydedildigi, ¢evresel degiskenlerin daha dengede
oldugu bir istasyon olarak degerlendirilmistir. Biyometrik veriler arasinda ¢ok giiclii pozitif
korelasyon saptanmis olup en yliksek korelasyon degerleri, yas agirlik ve kavki agirligt ve et
agirhig1 (sirasiyla, r=0,99; r= 0,98) ve kabuk uzunlugu ile kabuk genisligi (r= 0,97) arasinda
tespit edilmistir. Cevresel degiskenler ve biyometrik ozellikler arasinda sadece sicaklik ile
popiilasyon yogunlugu arasinda istatistiksel olarak anlamli pozitif yonde giiclii iliski (= 0,85)
saptanmuistir.

Anahtar Kelimeler: Patella caerulea, Biyometri, Popiilasyon, Yogunluk, Karadeniz.
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This study aims to determine the biometric structure of the Patella caerulea (Linnaeus,
1758) population, a key gastropod species in the mediolittoral zone of the Sinop Peninsula
(Black Sea), and to evaluate the potential relationships between environmental variables and
biometric parameters. Sampling was conducted at two stations with differing ecological
conditions: the Liman station, characterized by anthropogenic impacts and port activities, and
the Karakum station, where more stable conditions prevail. During monthly samplings
performed from June 2025 to February 2026, physico-chemical variables including dissolved
oxygen, salinity, temperature, conductivity, redox potential (ORP), and pH were measured
simultaneously. A 20x20 cm quadrat was utilized to determine population density. Nine
variables (wet weight, dry weight, meat weight, shell weight, shell length, shell width, shell
height, anterior distance, and posterior distance) were measured using digital calipers to reveal
the biometric and morphological characteristics of the collected individuals. Spearman’s
correlation analysis was applied to understand the relationships between biometric data and
environmental variables. The highest mean population density (345 ind. m™?) was recorded at
the Liman station in January, while the lowest mean density (30 ind. m2) was found at the
Karakum station in February. The largest individual (TL= 47.16 mm, W= 11.67 g) was
identified at the Karakum station in September. The overall mean shell length was determined
as 33.02+1.65 mm, and the mean wet weight was 5.03+0.64 g. Mean shell length values at the
Liman station (23.91-33.01 mm) were generally higher than those at the Karakum station
(17.71-31.75 mm). Regarding environmental variables, it was observed that the Liman station
had a higher average temperature during winter months and experienced temporary fluctuations
in conductivity and salinity in January due to external factors (e.g., freshwater input). In
contrast, the Karakum station stood out for its more homogeneous and stable character,
recording both the lowest temperature (13.40 °C) and the highest pH (8.53). A very strong
positive correlation was found between biometric data, with the highest correlation values
observed between fresh weight and shell weight and meat weight (=0.99 and r=0.98,
respectively), and shell length and shell width (=0.97). Among environmental variables and
biometric features, only temperature and population density showed a statistically significant
positive correlation (r=0.85).

Keywords: Patella caerulea, Biometry, Population, Density, Black Sea.
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Giilbahge Korfezi, izmir Kérfezi iginde yer almakta olup, 58 km? deniz alanmin %25 i
deniz c¢ayirlar ile ortiilidiir. Dig Korfez’de yer alan Giilbah¢e Korfezi’nin genel olarak s1g
olmas1 (0-30m) ve sadece Akdeniz genelinde cayirlarin 3 farkli sekilde dagilim gostermesi,
yavru baliklarin korunmasi ve beslenmesi agisindan Giilbahge Korfezi’nin denizel ekosistemini
ozel kilmaktadir. izmir Kérfezi nin balikgilik agisindan en verimli blgelerinden olup 4 adet su
iiriinleri balik¢1 kooperatifi avlak sahasi olarak kullanmaktadir. Diger yandan Giilbahge
Korfezi’nin 6zellikle i¢ kisimlarinin s1g olmasi ve riizgar 6zelliginden dolay1 su sporlarinin;
sorf, yelken, kite-sorf, bu bolgede yogunlastigi goriilmiistiir. Nispeten kiy1 yapilagsmasinin az
oldugu bu bolgenin gelecekte yapilasma ile degisebilecegi Ongoriilmektedir. Bildiri
kapsaminda Giilbahge Korfezi’nin siirdiiriilebilir bir sekilde yonetilebilmesi i¢in paydaslarin,
denizel-kiyisal ekosistemlerin, ortak kullanimlarin degerlerin ve tehditlerin irdelendigi proje
ciktilar1 paylasilacaktir. Projede Giilbahgce Korfezi’nde siirdiiriilebilirligini saglamak amaciyla
toplam ti¢ toplanti gergeklestirilmistir. Bu kapsamda, yerel paydaslarla etkili bir iletisim
kurmak, bolgede yasayan kadinlarla is birligi yapmak, biyolojik cesitliligin korunmasi,
stirdiiriilebilirligin kalic1 hale getirilmesi ve c¢evresel tehditlere kars: stratejiler gelistirilmesi
amaclanmistir. Calismanin ¢iktilarim1  paydaslarla gerceklestirilen toplantilar sonucunda
iretilen yerel isimlerin gosterildigi harita ve denizel-kiyisal alanlardaki etkilesimin goriildiigii
katilimci haritalarinin yani sira su kalitesi katilimer haritalart olusturmaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik, Deniz ¢ayirlari, Paydas katilimi, Tematik harita.
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Seagrasses and the Importance of Stakeholders for Sustainability
in Giilbahce Bay

Giizel YUCEL GIER!, Seniz CIKIS?, Zafer KIZILKAYA?, Sedef KORKMAZ?,
Ceren COSKUNISIK BOZDAG!

! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir
2 Izmir Institute of Technology, Department of Architecture, Izmir
3 The Mediterranean Conservation Society, Izmir
Corresponding author e-mail: yucel.gier@deu.edu.tr

Giilbahge Bay is located within izmir Bay, and 25% of its 58 km2 marine area is covered
by seagrass meadows. The bay is situated in the Outer Bay of izmir and is generally shallow
(0-30 m). The presence of seagrass meadows in three different distribution patterns, found only
across the Mediterranean in this combination, makes the marine ecosystem of Giilbah¢e Bay
particularly important for the protection and feeding of juvenile fish. It is one of the most
productive areas of Izmir Bay in terms of fisheries, and the fishing grounds are used by four
fisheries cooperatives. On the other hand, due to the shallowness of the inner parts of Giilbahce
Bay and its wind characteristics, water sports such as windsurfing, sailing, and kitesurfing are
concentrated in this area. Although coastal development is relatively limited at present, it is
anticipated that this area may change with future construction and urbanization. This paper will
share the outputs of a project that examines the values and threats related to stakeholders,
marine and coastal ecosystems, and common uses in order to ensure the sustainable
management of Giilbah¢e Bay. Within the scope of the project, a total of three meetings were
held to support sustainability in Giilbah¢e Bay. These meetings aimed to establish effective
communication with local stakeholders, collaborate with women living in the area, protect
biodiversity, make sustainability permanent, and develop strategies against environmental
threats. The outputs of the study include stakeholder meetings, maps showing locally used place
names generated as a result of these meetings, participatory maps illustrating interactions in
marine and coastal areas, and a participatory water quality map.

Keywords: Sustainability, Seagrasses, Stakeholder participation, Thematic map.
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Alglerden Elde Edilen Uriinler ve Kullanim Alanlar

Safak SEYHANEYILDIZ CAN!
! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Deniz Teknolojisi, izmir
Sorumlu yazar e-posta: safak.seyhaneyildizcan@deu.edu.tr

Algler, hem tatli sularda hem de denizlerde yasayan, fotosentez yapabilen ve ¢ogu
oldukca hizli biiyliyen organizmalardir. Bu 6zellikleri sayesinde endiistrinin bir¢ok alaninda
hammadde kaynagi olarak 6nemli hale gelmistir. Alglerden elde edilen {iriinler genel olarak
gida, ilag, kozmetik, tarim ve enerji sektorlerinde kullanilmaktadir. Gida sektoriinde algler,
yiiksek protein, vitamin ve mineral gibi icerikleri ile besin takviyesi olarak tiiketilir. Ozellikle
Spirulina ve Chlorella gibi mikroalgler, antik zamanlardan bu yana kullanilmakta ve
giinimiizde de saglikli beslenme trendleri iginde One ¢ikmaktadir. Ayrica bazi kirmizi ve
kahverengi alglerden elde edilen agar, karragenan ve alginat gibi maddeler, gidalarda kivam
artirict ve jel olusturucu olarak yaygin sekilde kullanilmaktadir. Ilag ve saglik alaninda algler,
antioksidan, antiviral ve antibakteriyel 6zelliklere sahip bilesikler icerir. Bu nedenle bagisiklik
sistemini destekleyen liriinlerde ve bazi ilaclarin gelistirilmesinde kullanilir. Ayn1 zamanda
omega-3 yag asitleri bakimindan zengin olan bazi alg tiirleri, kalp sagligi icin Snemli
takviyelerin {iretiminde yer alir. Kozmetik sektoriinde alg 6zleri, cilt nemlendirici, yaglanma
karsit1 ve yenileyici etkileri nedeniyle krem, losyon ve maske gibi tiriinlerde kullanilir. Alglerin
icerdigi dogal bilesenler, cilt sagligin1 destekleyici 6zellikler sunar. Tarimda ise algler, dogal
giibre ve biyostimiilan olarak degerlendirilir. Topragin verimliligini artirir ve bitki gelisimini
destekler. Bu sayede kimyasal giibre kullaniminin azaltilmasina katki saglar. Enerji alaninda
algler, biyoyakait {iretimi igin umut verici bir kaynak olarak gériilmektedir. Ozellikle biyodizel
iretiminde kullanilan mikroalgler, yenilenebilir ve ¢evre dostu enerji secenekleri arasinda yer
almaktadir.  Ozetle algler, cok ydnlii kullanim alanlari ve siirdiiriilebilir dzellikleri sayesinde
gelecegin 6nemli biyolojik kaynaklarindan biri olarak kabul edilmektedir.

Anahtar Kelimeler: Algler, Dogal bilesikler, Siirdiiriilebilir kaynaklar.
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Algae-Derived Products and Their Applications

Safak SEYHANEYILDIZ CAN'

! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir
Corresponding author e-mail: safak.seyhaneyildizcan@deu.edu.tr

Algae are organisms that live in both freshwater and marine environments, are capable
of photosynthesis, and generally exhibit rapid growth. Due to these characteristics, they have
become an important source of raw materials in various industrial sectors. Products derived
from algae are widely used in the food, pharmaceutical, cosmetic, agricultural, and energy
industries. In the food sector, algae are consumed as dietary supplements due to their high
protein, vitamin, and mineral content. In particular, Spirulina and Chlorella are microalgae that
have been used since ancient times and have gained prominence in modern healthy nutrition
trends. Additionally, compounds such as agar, carrageenan, and alginate obtained from certain
red and brown algae are widely used in foods as thickening and gelling agents. In the
pharmaceutical and healthcare fields, algae contain bioactive compounds with antioxidant,
antiviral, and antibacterial properties. Therefore, they are used in the development of products
that support the immune system as well as in certain pharmaceutical applications. Moreover,
some algae species rich in omega-3 fatty acids play an important role in the production of
supplements that support cardiovascular health. In the cosmetic industry, algal extracts are
commonly used in products such as creams, lotions, and masks due to their moisturizing, anti-
aging, and regenerative effects. The natural components found in algae contribute to
maintaining and improving skin health. In agriculture, algae are utilized as natural fertilizers
and biostimulants. They enhance soil fertility and promote plant growth, thereby contributing
to the reduction of chemical fertilizer usage. In the energy sector, algae are considered a
promising source for biofuel production. In particular, microalgae used in biodiesel production
are regarded as renewable and environmentally friendly energy alternatives. In summary, algae
are considered one of the most important biological resources of the future due to their versatile
applications and sustainable characteristics.

Keywords: Algae, Natural compounds, Sustainable resources.
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Sorumlu yazar e-posta: rabia.sezgin@ogr.iu.edu.tr

Pseudo-nitzschia multiseries, domoik asit (DA) iiretimi ile Amnezik Kabuklu
Zehirlenmesi (ASP)’ne neden olabilen ve kiiresel dlgekte zararli alg cogalmalar (ZAC) ile
iligkilendirilen 6nemli bir diyatom tiiriidiir. Bu tiir, 6zellikle kiyisal ekosistemlerde olusturdugu
toksik risk ve DA’nin besin aglari iizerinden taginabilen etkileri nedeniyle siirekli izlenmesi
gereken organizmalar arasinda yer almaktadir. Ancak, bu tiiriin Tiirk kiy1 sularindaki varlig: ve
toksik potansiyeline iliskin kapsamli veriler bugiine kadar sinirli kalmistir. Bu calisma,
Marmara Denizi’nden izole edilen P. multiseries susunun Tiirk kiy1 sularindan ve Marmara
Denizi’nden kaydini sunmakta ve tiiriin morfolojik, molekiiler ve toksinolojik 6zelliklerini
ortaya koymaktadir. Isik ve elektron mikroskobuna dayali morfolojik analizler, susun tiir
diizeyinde tanimlanmasin1 destekleyen karakteristik friistiil yapilar1 ve ince morfolojik detaylar1
acik bicimde ortaya koymugstur. Molekiiler tanimlama kapsaminda ITS rDNA boélgesine dayali
filogenetik analizler gerceklestirilmis ve incelenen susun kiiresel P. multiseries dizileri ile
yiiksek genetik benzerlik gosterdigi dogrulanmistir. Toksin analizleri Sivi Kromatografisi-
Tandem Kiitle Spektrometrisi (LC-MS/MS) yontemi ile gergeklestirilmis olup, iistel ve duragan
biliylime fazlarinda hiicre basma domoik asit miktarinin 2,46-3,24 pg hiicre™' araliginda
degistigi belirlenmistir. Ayrica, diisiik konsantrasyonlarda domoik asit izomerlerinin (isoDA A,
D ve E) varlig1 da tespit edilmistir. Tiirlin toksik etkisinin biyolojik diizeyde degerlendirilmesi
amaciyla gergeklestirilen Artemia salina biyotestinde, maruziyet siiresi ve konsantrasyona bagh
olarak artan Oliim oranlar1 gézlenmis ve bu sonuglar toksin analiz bulgular1 ile uyumlu
bulunmustur. Elde edilen bulgular, Marmara Denizi’nde toksijenik P. multiseries’in varligini
ortaya koyarak, bolge icin potansiyel bir domoik asit kaynagina isaret etmektedir. Bu ¢aligma,
tiriin yalnizca varligim1 degil, ayn1 zamanda toksin {iretme potansiyelini de ortaya koyarak,
Tiirk kiy1 sularinda yiiriitiilecek izleme programlari, erken uyari sistemleri ve ekosistem temelli
risk degerlendirme stratejileri acisindan kritik bir bilimsel temel olusturmaktadir. Ozellikle
artan antropojenik baski altindaki Marmara Denizi’'nde, tiirlin gelecekte zararli alg
cogalmalarina yol agma riski, diizenli izleme ¢alismalari ile dikkatle takip edilmelidir.

Anahtar Kelimeler: Pseudo-nitzschia, Domoik asit, Filogeni, Toksik diyatom, Marmara
Denizi.
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" Domoic Acid Production in a Strain of Pseudo-nitzschia multiseries
(Hasle) Hasle, 1995 Isolated from the Sea of Marmara

Rabia SEZGIN', Turgay DURMUS?, Muharrem BALCI?, Fuat DURSUN?,
Neslihan BALKIS-OZDELICE?, Bernd KROCK*, Seyfettin TAS?
! Istanbul University, Institute of Graduate Studies in Sciences, Istanbul
?Istanbul University, Faculty of Science, Department of Biology, Istanbul
3Istanbul University, Institute of Marine Sciences and Management, Istanbul
4Alfred Wegener Institut-Helmholtz Zentrum fiir Polar-und Meeresforschung,
Ecological Chemistry Section, Bremerhaven,
Corresponding author e-mail: rabia.sezgin@ogr.iu.edu.tr

Pseudo-nitzschia multiseries is an important diatom species associated with harmful
algal blooms (HABs) on a global scale and capable of causing Amnesic Shellfish Poisoning
(ASP) through the production of domoic acid (DA). Due to the toxic risk it poses in coastal
ecosystems and the capacity of DA to be transferred through food webs, this species is
considered among the organisms that require regular monitoring. However, comprehensive data
on its presence and toxin production potential in Turkish coastal waters have remained limited
to date. This study presents a record of a P. multiseries strain isolated from the Sea of Marmara
and Turkish coastal waters, and elucidates its morphological, molecular, and toxinological
characteristics. Morphological analyses based on light and electron microscopy clearly revealed
the characteristic frustule structures and fine morphological features supporting species-level
identification. Molecular identification was conducted through phylogenetic analyses based on
the ITS rDNA region, confirming that the investigated strain exhibits high genetic similarity
with global P. multiseries sequences. Toxin analyses were performed using Liquid
Chromatography-Tandem Mass Spectrometry (LC-MS/MS), revealing that cellular domoic
acid content ranged between 2.46 and 3.24 pg cell' during the exponential and stationary
growth phases. Additionally, traces of domoic acid isomers (isoDA A, D, and E) was detected.
To evaluate the biological effects of toxicity, Artemia salina bioassays were conducted,
showing increasing mortality rates depending on exposure time and concentration, in agreement
with the toxin analysis. The findings provide the evidence of toxigenic P. multiseries in the Sea
of Marmara, indicating a potential producer of domoic acid in the region. By demonstrating not
only the presence of the species but also its toxin production potential, this study establishes a
critical scientific basis for monitoring programmes, early warning systems, and ecosystem-
based risk assessment strategies in Turkish coastal waters. In particular, under increasing
anthropogenic pressure in the Sea of Marmara, the potential of this species to form harmful
algal blooms in the future should be carefully monitored through regular surveillance efforts.

Keywords: Pseudo-nitzschia, Domoic acid, Phylogeny, Toxic diatom, Sea of Marmara.
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Giliniimiizde deniz ekosistemleri kiiresel 1sinma, okyanus asitlenmesi, kirlilik, deniz
copleri, asir1 aveilik, habitat kaybi ve istilaci tiirlerin yol agtig1 ekolojik degisimlerin yani sira,
artan insan niifusu, turizm ve kiy1 bolgelerinde yogunlagan cesitli antropojenik faaliyetlerin
etkisiyle de baski altindadir. Tiim bu faktorlerin tekil etkilerinin 6tesinde, kiimiilatif ve
etkilesimli etkileri denizel sistemler tizerinde ciddi tehditler olusturmaktadir. Bu baskilar deniz
biyocesitliligini ve ekosistem isleyisini 6nemli Olciide etkilemektedir. Denizler ve okyanuslar
izerindeki en 6nemli baski unsurlarindan olan istilaci tiirler, dogal ortamlarinin digina ¢ikarak
yeni deniz ekosistemlerine yerlesen, hizla ¢cogalan ve yerel biyogesitliligi ve sosyoekonomik
sistemleri tehdit eden, ekonomik kayiplara ve insan sagligi risklerine yol agan organizmalardir.
Insan faaliyetlerinden biiyiik olgiide etkilenen alanlar, limanlar, marinalar ve kiy1 yapilari
istilaci tiirlerin yerlesmesi ve yayilmasi igin elverisli kosullar olusturmaktadir. Bu baglamda,
evrimsel ve gelisimsel biyoloji, immiinoloji, embriyogenez, rejenerasyon ve kok hiicre
biyolojisi gibi ¢esitli bilimsel alanlarda model organizma olarak kullanilan ve ayrica sekonder
metabolit iiretme kapasitesi, biyolojik indikatdr rolii ve besin degeri acgisindan da onemli
ozelliklere sahip olabilen Ascidiacea (Tunicata) tiirlerinden bazilar istilaci tiirler olarak tespit
edilmistir. Bu istilac1 Ascidacea tiirleri limanlar, marinalar ve kiy1 yapilar1 gibi insan etkisi
altindaki alanlarda hizla yayilabilen tiirlerden olup, ¢evresel degisimlerin hem gostergesi hem
de etkileyeni konumundadir. Baz1 Ascidiacea tiirleri, hizl1 biiylime, yiiksek iireme kapasitesi ve
ylzeylere kolay tutunma ozellikleri sayesinde istilaci hale gelerek yeni ortamlara hizla
yayilabilmektedir. Bu tiirler, yerli tiirlerle alan ve besin rekabetine girerek bentik topluluk
yapisini degistirebilmekte ve ekosistem fonksiyonlarini olumsuz etkileyebilmektedir. Cevresel
degisimlere hizl1 yanit verebilmeleri nedeniyle de ekosistem sagliginin izlenmesinde 6nemli rol
oynamaktadirlar. Ayrica, su {iriinleri yetistiriciligi ve denizcilik faaliyetleri lizerinde ekonomik
kayiplara yol acabilmektedirler. Baz1 Ascidiacea tiirlerinin yiiksek istilac1 potansiyeli, diinya
capinda deniz biyogesitliligi i¢in 6nemli tehditler olusturmaktadir. Bu nedenle Ascidiacea
tiirlerinin izlenmesi ve ekolojik etkilerinin degerlendirilmesi, deniz biyolojik ¢esitliliginin
korunmas1 ve siirdiiriilebilir yonetim stratejilerinin gelistirilmesi acisindan kritik Oneme
sahiptir. Bu ¢alisma, istilac1 yabanci Ascidiacea tiirlerinin deniz ekosistemleri tizerindeki
ekolojik etkilerine genel bir bakis sunmay1 ve Tiirkiye denizlerinde tespit edilen istilac1 yabanci
Ascidiacea tiirleri hakkinda bilgiler vermeyi amaglamaktadir.

Anahtar Kelimeler: Ascidiacea, Tunikatlar, Istilaci tiirler, Yabanc tiirler, Biyogesitlilik.
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Ecological Impacts of Invasive Ascidian Species on Marine Ecosystems:
An Evaluation of Tiirkiye’s Seas

Sinem AYDIN!

'Dokuz Eyliil University, Institute of Marine Sciences and Technology, Marine Living Resources, Izmir
Corresponding author e-mail: sinem.aydin@deu.edu.tr

Nowadays, marine ecosystems are under pressure not only from ecological changes
caused by global warming, ocean acidification, pollution, marine debris, overfishing, habitat
loss, and invasive species, but also from the pressures of growing human populations, tourism,
and anthropogenic activities concentrated in coastal areas. Beyond the individual effects of
these factors, their cumulative and interactive impacts pose serious threats to marine systems.
These pressures significantly affect marine biodiversity and ecosystem functioning. Invasive
species, one of the most significant pressures on marine and ocean ecosystems, are organisms
that move beyond their natural habitats, establish populations in novel marine environments,
reproduce rapidly, and threaten local biodiversity and socio-economic systems, causing
economic losses and posing risks to human health. Highly anthropogenically influenced areas,
including ports, marinas, and coastal infrastructures, create favorable conditions for the
introduction, establishment, and spread of invasive species. In this context, some ascidian
(Tunicata) species, which serve as model organisms in scientific fields such as evolutionary and
developmental biology, immunology, embryogenesis, regeneration, and stem cell biology, and
which may possess important characteristics in terms of secondary metabolite production,
biological indicator roles, and nutritional value, have been identified as invasive species. These
invasive ascidians can spread rapidly in human-impacted environments such as ports, marinas,
and coastal infrastructures, serving as both indicators and drivers of environmental change.
Certain ascidian species, owing to their rapid growth, high reproductive capacity, and strong
substrate adhesion, can become invasive, spread rapidly, and colonize new habitats. These
species may alter benthic community structure by competing with native species for space and
resources, thereby negatively affecting ecosystem functions. Their rapid response to
environmental fluctuations renders them valuable bioindicators for ecosystem health
monitoring. Moreover, they can cause substantial economic losses in aquaculture and maritime
operations. The highly invasive potential of some ascidians poses significant threats to marine
biodiversity worldwide. Therefore, monitoring ascidians and assessing their ecological impacts
are crucial for conserving marine biodiversity and developing sustainable management
strategies. This study aims to provide an overview of the ecological impacts of invasive alien
ascidian species on marine ecosystems and to present information on the invasive alien
ascidians identified in Tiirkiye’s Seas.

Keywords: Ascidians, Tunicates, Invasive species, Alien species, Biodiversity.
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Jali¢’te (Marmara Denizi) Mpytilus galloprovincialis (Lamarck, 1819)’de
Mikroplastik Birikimi: Kiyisal Kirliligin Cevresel Etkileri

Aysegiil MULAYIM!, Kerem CELiKz, Alperen OZDEMIR?, M. Samed
SAHINOGULLARI?, Senem CAGLAR!, Aysah OZTEKIN?, Levent BAT?

!'{stanbul Universitesi Fen Fakiiltesi Biyoloji Boliimii, Istanbul
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3 Sinop Universitesi Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii, Sinop
Sorumlu yazar e-posta: aysegulm@istanbul.edu.tr

Uretimlerinin ucuz ve kullanimlarinin pratik olmasi nedeniyle hem iiretim hem de
tiiketimi oldukca fazla olan mikroplastikler karasal ve denizel ekosistemlerde bozunmadan
kalan inorganik kirleticilerdir. Denizel organizmalardan besin zinciri yoluyla insana kadar
gecen bu kirleticiler ekosistem ve halk saglig1 igin énemli bir tehdittir. Istanbul Bogazi’nin
giineyinde yer alan Hali¢, uzun siiredir restore edilmeye ve temizlenmeye calisilan oldukca
hassas bir ekosistemdir. Sehirlesme, turistik alanlar, rekreasyon, gemi trafigi gibi pek ¢ok
kirletici faktoriin etkisi altindadir. Bu calismanin amaci Hali¢’ten toplanan ve insanlar
tarafindan besin olarak da tiikketilen Akdeniz Midyesi Mytilus galloprovincialis Lamarck, 1819
orneklerinde mikroplastik (MP) igerigini belirlemek ve polimer karakterizasyonlarini yaparak
olast kaynaklarini saptamaktir. Daha oOnce Hali¢ sedimentinde mikroplastik igerigini
belirlemeye yonelik az sayida calisma bulunmasina ragmen, midyelerde yapilmis herhangi bir
calisma bulunmamaktadir. Bu ¢alisma ile deniz suyunu siizerek beslenen, yasadigi bolgede
sabit olarak bulunmasi nedeniyle olduk¢a iyi bir biyomonitdr organizma olan midyelerde
birikim saptanmis ve bu konudaki énemli bir eksik giderilmistir. Bu ¢alisma, I.U. BAP Birimi
tarafindan desteklenen FLO-2024-41473 numarali proje kapsaminda yiiriitlilmistiir.
Orneklemeler Hali¢’i temsil edecek sekilde segilen 7 istasyonda gerceklestirilmis ve her
istasyondan 25 birey analiz edilmistir. Yumusak dokular prosediire uygun sekilde
kontaminasyondan kaginilarak kimyasal ¢oziiniirlestirme (KOH ve H:0:) sonrasi filtrasyon
yontemi ile ayristirilmig, elde edilen partikiiller stereomikroskop altinda sayilarak sekil, renk
ve boyutlarina gore smiflandirilmistir. Polimer tipleri FTIR spektroskopisi ile belirlenmistir.
Ayrica siklikla tiiketilen Akdeniz midyesinin halk sagligina olas1 etkileri hakkinda risk
degerlendirilmistir. Tim istasyonlarda mikroplastik bulunma sikligi %100 olarak tespit
edilmistir. Toplam mikroplastik sayis1 istasyonlara gore 122-371 arasinda degisirken, birey
basina diisen mikroplastik miktar1 5,81£3,03 ile 17,67+7,70 arasinda belirlenmistir. En yiiksek
birikim kentsel ve liman etkisinin yogun oldugu istasyonlarda gézlenmistir. Tanimlanan baslica
polimerler arasinda polipropilen, polistiren, polietilen tiirevleri ve florlu polimerler yer
almaktadir. Halk sagligi agisindan yapilan degerlendirmede, yaklagik 100 g’lik bir midye
porsiyonunda 261-622 adet mikroplastik alimi1 s6z konusu iken, yillik maruziyetin 31697527
adet arasinda degisebilecegi hesaplanmistir. Sonug olarak, Mytilus galloprovincialis’in Hali¢
gibi yar1 kapali ve kirlenmeye acik sistemlerde mikroplastik kirliliginin izlenmesinde giiclii bir
biyogosterge oldugu ortaya konmustur. Elde edilen bulgular, bélgedeki kiyisal kirliligin
boyutunu ortaya koymakta ve insan tiiketimi agisindan potansiyel risklere dikkat cekmektedir.

Anahtar Kelimeler: Mikroplastik, Mytilus galloprovincialis, Halig¢, Marmara Denizi,
Biyolojik izleme, Halk saglig1.
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Microplastic Accumulation in Mytilus galloprovincialis (Lamarck,
1819) from the Golden Horn (Sea of Marmara): Environmental Impacts of
Coastal Pollution

Aysegiil MULAYIM!, Kerem CELiKz, Alperen OZDEMIR?, M. Samed
SAHINOGULLARI?, Senem CAGLAR!, Aysah OZTEKIN?, Levent BAT?

'Istanbul University, Faculty of Science, Department of Biology, Istanbul
?Istanbul University, Graduate School of Science, Istanbul
3Sinop University, Faculty of Fisheries, Department of Hydrobiology, Sinop
Corresponding author e-mail: aysegulm@istanbul.edu.tr

Microplastics, characterized by their low production cost and widespread use, are
persistent inorganic pollutants that accumulate in both terrestrial and marine ecosystems. These
contaminants can be transferred through the food web from marine organisms to humans,
posing significant risks to both ecosystem integrity and public health. The Golden Horn, located
south of the Istanbul Strait, is a highly sensitive ecosystem that has long been subject to
restoration efforts, yet remains intense anthropogenic pressure from urbanization, tourism,
recreational activities, and maritime traffic. The aim of this study was to determine the
microplastic (MP) content in the Mediterranean mussel Mytilus galloprovincialis (Lamarck,
1819), which is widely consumed by humans, and to identify potential sources through polymer
characterization. Although limited studies have investigated microplastics in Golden Horn
sediments, no prior research has focused on mussels. This study therefore addresses a
significant gap by evaluating microplastic accumulation in a sessile filter-feeding organism
recognized as an effective biomonitor. This study was conducted within the scope of the project
FLO-2024-41473, supported by the Scientific Research Projects Coordination Unit of Istanbul
University. Mussel samples were collected from seven stations representing the Golden Horn,
with 25 individuals analyzed per station. Soft tissues were subjected to chemical digestion
(KOH and H:0:) under contamination-controlled conditions, followed by filtration. Extracted
particles were examined under a stereomicroscope and classified based on shape, color, and
size. Polymer types were identified using FTIR spectroscopy. Additionally, a risk assessment
was conducted to evaluate potential human exposure through mussel consumption.
Microplastics were detected in 100% of samples across all stations. The total number of
microplastics ranged from 122 to 371 depending on the station, while the number of
microplastics per individual varied between 5.81+3.03 and 17.67+7.70. The highest
accumulation levels were observed in areas with intense urban and port-related activities. The
dominant polymers identified included polypropylene, polystyrene, polyethylene derivatives,
and fluorinated polymers. Risk assessment results indicated that the ingestion of approximately
261-622 microplastic particles may occur per 100 g portion of mussels, with estimated annual
exposure ranging between 3,169 and 7,527 particles. In conclusion, Mytilus galloprovincialis
has proven to be a reliable biomonitor for assessing microplastic pollution in semi-enclosed and
anthropogenically impacted systems such as the Golden Horn. The findings highlight the extent
of coastal pollution in the region and underscore potential risks associated with human
consumption.

Keywords: Microplastics, Mytilus galloprovincialis, Golden horn, Sea of Marmara,
Biomonitoring, Public health.
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“Karadeniz Biyocesitliliginin Korunmasi i¢cin Halkin Farkindahginin
Artirllmasi ve Bolgesel Is Birligi: BIOBLACK Projesi

Hacer SAGLAM!', Fatma Telli KARAKOC', Coskun ERUZ!, Neira Purwanty ISMAIL', Ali
Muzaffer FEYZIOGLU!, Rafet Cagn OZTURK?, Ahmet SAHIN?, Tlknur YILDIZ?, Mehmet
Zeki SENER*, Hasan OLMEZ*, Ertug DUZGUNES?

I Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,
Deniz Bilimleri ve Teknolojisi Mithendisligi B6liimii, Trabzon
2Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,
Balikeilik Teknolojisi Mithendisligi Boliimii, Trabzon
3 Karadeniz Teknik Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon
4Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi,
Gemi Insaat1 ve Gemi Makineleri Miihendisligi Béliimii, Trabzon
Sorumlu yazar e-posta: neira.ismail@gmail.com

Karadeniz ekosistemi, denizel habitatlarin bozulmasi, iklim degisikligi ve Istilaci
Yabanci Tiirlerin (IYT) girisi dogal denge iizerinde biiyiik bir bask1 yaratmaktadir. 2021-2027
Interreg-NEXT Karadeniz Havzast Simir Otesi Is Birligi Programi kapsaminda yiiriitiilen
BIOBLACK Projesi (BSB-00794) "Karadeniz Halkinin Karadeniz Biyogesitliligini Tanimas1
ve Korumas: I¢in Farkindalik Yaratilmasi" halk ile deniz ekosistemleri arasinda bir bag kurarak
var olan tehditlerin nedenlerini anlatarak olusabilecek etkilerin azaltilmasini igin
amaglamaktadir. Projenin temel hedefi, Tiirkiye, Bulgaristan ve Romanya genelinde yerel, nesli
tehlike altindaki ve istilaci tlirlerin taninmasi, yerel ve nesli tehlike altindaki tiirlerin korunmast
icin yenilik¢i egitim araclar1 ve bolgesel paydas katilimi yoluyla giiclendirmektir.
Yiiriitiilmekte olan bu ¢alisma, deniz canlilarin1 ve canlilarin birbirleriyle olan iliskilerini
modern egitim teknolojileri kullanarak 6greten ¢ok disiplinli bir yaklasim benimsemektedir.
Metodoloji ii¢ temel basamaktan olugmaktadir. 1) Gilineydogu Karadeniz'deki mevcut
biyogesitlilik durumunu degerlendiren kapsamli bir "Mevcut Durum" (State-of-the-Art)
raporunun hazirlanmasi, 2) Kilit ve istilaci tiirleri temsil eden yiiksek kaliteli 3D baskili deniz
canlilart minyatiirlerinin {iretilerek besin ag1 icin modellerin iiretilmesi ve 3) Etkilesimli mobil
uygulamanin tasarimi. Bu dijital platform, deniz tiirlerinin gercek zamanli raporlanmasini
kolaylastirmak i¢in vatandas biliminden (citizen science) yararlanarak, profesyonel bilimsel
izleme ile halk katilim1 arasindaki boslugu etkili bir sekilde doldurmaktadir. Proje, bu yenilik¢i
araclar1 entegre ederek biyogesitlilik veri paylagimi ve toplum odakli koruma i¢in sinir 6tesi bir
cergeve olusturmakta ve Karadeniz Havzasi'nin uzun vadeli ekolojik yonetimi i¢in hayati 6nem
tastyan verileri saglamaktadir.

Anahtar Kelimeler: Vatandas bilimi, Biyogesitlilik, Siirdiiriilebilir, BIOBLACK, Karadeniz.
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’ Raising Public Awareness and Regional Cooperation for Black Sea
Biodiversity Protection: The BIOBLACK Project

Hacer SAGLAM!', Fatma Telli KARAKOC', Coskun ERUZ!, Neira Purwanty ISMAIL', Ali
Muzaffer FEYZIOGLU!, Rafet Cagn OZTURK?, Ahmet SAHIN?, Ilknur YILDIZ?, Mehmet
Zeki SENER*, Hasan OLMEZ*, Ertug DUZGUNES?

! Karadeniz Technical University, Marine Sciences Faculty,
Marine Sciences and Technology Engineering Department, Trabzon
2 Karadeniz Technical University, Marine Sciences Faculty,
Fisheries Technology Engineering Department, Trabzon
3 Karadeniz Technical University, Marine Sciences Faculty and Technology Institute, Trabzon
4 Karadeniz Technical University, Marine Sciences Faculty,
Naval Architecture and Marine Engineering Department, Trabzon

Corresponding author e-mail: neira.ismail@gmail.com

The Black Sea ecosystem faces unprecedented pressure from habitat degradation,
climate change, and the introduction of Invasive Alien Species (IAS). Within the framework of
the Interreg-NEXT Black Sea Basin Programme 2021-2027, the BIOBLACK project (BSB
00794), titled "Raising Awareness for the Black Sea People to Recognize and Protect Black
Sea Biodiversity," aims to mitigate these threats by fostering a deeper connection between the
public and marine ecosystems. The primary objective is to enhance the recognition and
protection of local, endangered, and invasive species across Tiirkiye, Bulgaria, and Romania
through innovative educational tools and regional stakeholder engagement. This ongoing study
adopts a multi-disciplinary approach, bridging marine ecology with modern educational
technology. The methodology focuses on three core pillars: (1) the development of a
comprehensive “State-of-the-Art” report assessing current biodiversity status in the Southeast
Black Sea; (2) the production of high-quality 3D-printed marine food web models representing
keystone and invasive species; and (3) the design of an interactive mobile application. This
digital platform utilizes citizen science to facilitate real-time reporting of marine species,
effectively bridging the gap between professional scientific monitoring and public
participation. By integrating these innovative tools, the project establishes a cross-border
framework for biodiversity data sharing and community-led conservation, providing vital
longitudinal data for the long-term ecological management of the Black Sea Basin.

Keywords: Citizen sciences, Biodiversity, Sustainability, Bioblack, Black Sea.
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Tiirkiye Denizlerinde Biitiinciil Otrofikasyon Degerlendirmesi:
Osinografik Bir Yaklasim

Mustafa MANTIKCI!, Mustafa YUCEL!, Koray OZHAN!, Hasan OREK',
Barig SALIHOGLU!

'Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Mersin
Sorumlu yazar e-posta: mantikci@metu.edu.tr

Tirkiye denizleri, Akdeniz'in oligotrofik sularindan Marmara Denizi’nin yliksek
iiretkenligine kadar genis yelpazede ekolojik degisim gostermektedir. Bu ¢alisma, fiziksel
olarak birbirine bagli fakat osinografik agidan farkli karakteristik ozellikleri gosteren fi¢
denizimizin; Akdeniz, Marmara Denizi, Karadeniz, farkli projeler kapsaminda yapilmis
caligmalarla, biitiinlesik deniz sagligi degerlendirmesi hedeflemektedir. Karadeniz'de 2019-
2020 yillar1 aras1 3 farkli mevsimde gergeklestirdigimiz birincil iretim Olglimleri, giicli
mevsimsel degiskenlik gostermistir. Temmuz 2019'da fotosentetik kapasite en yiiksek seviyeye
ulasirken, Emiliana huxleyinin neden oldugu biiylik o6l¢ekli asirt g¢ogalmalar uydu
goriintlilerinden net olarak tespit edilmistir. Batum Dongiisti’nde, yukar1 tasinim etkisiyle ¢cevre
istasyonlara gore yaklasik 3 kat daha yiiksek iiretim gozlenmistir. Aralik 2020'de ise, diisiik
giines 1s1n1m1 ve kisith giin 15181 saatleri nedeniyle fotosentetik parametreler minimum diizeye
inmistir. Marmara Denizi’nin, 1980'lerden beri artan antropojenik baskilarin yarattigi
otrofikasyon etkileri ile ekosistemi bozulmus ve 2021 yilinda tiim denizi kaplayan miisilaj ile
doruk noktasina ulagmistir. Miisilaj donemi boyunca, ilk 20 metrede plankton oksijen tiiketim
hizlar1 normal kosullara gore 2 kat artis gostermistir. Isigin kayboldugu bu derinlikten sonra
Haloklin ortas1 ve altinda, yerinde 6l¢iim ve deneysel ¢alismalarla giinde 5 pmol Oz L™! karbon
cinsinden ise giinde 84 mg C m™ gibi yiiksek bir tiikketim hesaplanmistir. Derinlerde ise
(>100m), 1908-1910 Danimarka Osinografik Ekspedisyonlar1 verileriyle yaptigimiz yiizyil
Olcekli karsilastirma, Cinarcik Cukuru'nda haloklin altindan dibe kadar yaklasik 100 uM
oksijen kaybi oldugunu ortaya koymustur. Akdeniz'de ise 2014-2025 doneminde
gerceklestirilen izleme programi (DEN-iZ) sonuglarma gére su kalitesi dogu-bati gradyam
gostermistir. Dogu Akdeniz'de kis doneminde ortalama klorofil-a 0.4 mg m™ ve Secchi disk
derinligi 10m iken, bat1 kiyilarinda bu degerler sirasiyla 0.2 mg m™ ve 18m olarak 6l¢iilmiistiir.
Yaz doneminde bati Akdeniz'de klorofil-a 0.07 mg m™'e diismiis, oligotrofik kosullar
korunmustur. NOx konsantrasyonlari doguda kisin 1.5 uM iken batida 0.4 puM diizeyinde
seyretmistir. Uzun siireli 6l¢iim ve gozleme dayali yapilan osinografik ¢alismalar ile birlikte
gerceklestirilen bu biitiinciil yaklagim, denizlerimizdeki farkli ekolojik ve biyojeokimyasal
stirecleri yorumlamaktadir. Her ne kadar birbirinden bagimsiz gbziikse de kesintisiz birbirine
bagli Tiirkiye Denizleri, karmasik yapilar1 ve artan antropojenik baskilar nedeniyle geleneksel
degerlendirmeler yerine deniz bilimi temelli, biitiinciil ve siirdiiriilebilir yonetim stratejileri
gerektirmektedir.

Anahtar Kelimeler: Otrofikasyon, Birincil iiretim, Miisilaj, Oksijen, Besin elementi.
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Jolistic Eutrophication Assessment in Turkish Seas: An Oceanographic
Approach

Mustafa MANTIKCI!, Mustafa YUCEL!, Koray OZHAN!, Hasan OREK!,
Barig SALIHOGLU!

! Middle East Technical University, Institute of Marine Sciences
Corresponding author e-mail: mantikci@metu.edu.tr

Turkish seas exhibit a wide range of ecological variability, from the oligotrophic waters
of the Mediterranean to the high productivity of the Sea of Marmara. This study aims to provide
an integrated marine health assessment of our three physically connected yet oceanographically
distinct seas: the Mediterranean, the Sea of Marmara, and the Black Sea, through studies
conducted under various projects. Primary production measurements conducted in the Black
Sea during three different seasons between 2019-2020 showed strong seasonal variability.
While photosynthetic capacity reached its highest level in July 2019, large-scale blooms caused
by Emiliana huxleyi were clearly detected from satellite imagery. In the Batumi Gyre,
approximately 3-fold higher production was observed compared to surrounding stations due to
upwelling effects. In December 2020, photosynthetic parameters declined to minimum levels
due to low solar irradiance and limited daylight hours. The Sea of Marmara has experienced
ecosystem degradation due to eutrophication caused by increasing anthropogenic pressures
since the 1980s, peaking with the basin-wide mucilage outbreak in 2021. During the mucilage
period, planktonic oxygen consumption rates in the upper 20 meters increased 2-fold compared
to normal conditions. Below this depth where light disappears, both in situ measurements and
experimental studies results estimated high consumption rates of 5 pmol O> L™! day ™, or 84 mg
C m™ day ' in carbon terms, at mid-halocline and below. In deeper waters (>100m), century-
scale comparison with 1908-1910 Danish Oceanographic Expeditions data demonstrated
approximately 100 uM oxygen loss from below the halocline to the seafloor in the Cinarcik
Basin. In the Mediterranean, monitoring program (DEN-IZ) results from the 2014-2025 period
showed an east-west gradient in water quality. In the Eastern Mediterranean, winter average
chlorophyll-a was 0.4 mg m and Secchi disk depth was 10 m, while in western coastal waters
these values were measured as 0.2 mg m = and 18 m, respectively. During summer, chlorophyll-
a in the Western Mediterranean decreased to 0.07 mg m 3, maintaining oligotrophic conditions.
NOx concentrations were 1.5 uM in the east during winter, while remaining at 0.4 pM in the
west. This holistic approach, conducted through long-term measurement and observation-based
oceanographic studies, interprets the different ecological and biogeochemical processes in our
seas. Although seemingly independent, the continuously interconnected Turkish Seas require
science-based, holistic, and sustainable management strategies rather than traditional
assessments due to their complex structures and increasing anthropogenic pressures.

Keywords: Eutrophication, Primary production, Musilage, Oxygen, Nutrient.
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Karadeniz’de Delphinus delphis’in Diyet Kompozisyonunun Mide
Iceriklerinin DNA Metabarkodlama Yontemi ile Ortaya Konmasi

Aysegiil ER GOKCE"***¢, Tutku TASGIN'**¢, Nastassia ULUDUZ?, Melike ERSIN®,
Emre KESKIN!3:46
'Evrimsel Genetik Laboratuvari, Su Uriinleri Boliimii, Ziraat Fakiiltesi, Ankara Universitesi, Ankara

2Ankara Universitesi Biyoteknoloji Enstitiisii, Ankara

3AgriGenomik Hub: Hayvan ve Bitki Genomik Arastirma inovasyon Merkezi, Ankara Universitesi, Ankara

4Ankara Universitesi Su Uriinleri Arastirma ve Uygulama Merkezi (ASAUM), 06110, Ankara
5 Biyoloji Béliimii, Fen Fakiiltesi, Zonguldak Biilent Ecevit Universitesi, Zonguldak
Biyogesitlilik Arastirma Dernegi

Sorumlu yazar e-posta: aysegulergokce@gmail.com

Tirtak yunusu (Delphinus delphis), Karadeniz’de ekolojik ac¢idan besin zincirinin en
tepesinde yer alan 6nemli bir aveidir ve beslenme ekolojisinin anlagilmasi, ekosistem isleyisi
ile av—yirtici dinamiklerinin degerlendirilmesi agisindan biiyilk 6nem tasimaktadir. Bu
calismada, D. delphis’in diyet kompozisyonu, Karadeniz kiyilarinda kiyiya vuran bireylerden
elde edilen mide igeriklerinin gevresel DNA (eDNA) metabarkodlama yaklasimi kullanilarak
arastirllmistir. Mide icerigi 6rneklerinden DNA izole edilmis ve av taksonlarin ayrintili
taksonomik ¢Oziiniirliigiinii saglamak amaciyla baliga 6zgii metabarkodlama primerleri
kullanilarak mitokondriyal 12S rRNA bdlgesinin yiiksek verimli dizilemesi gerceklestirilmistir.
Sonuglar, 6zellikle Trachurus, Engraulis ve Clupea cinsleri igerisinde yer alan, bolgesel agidan
onemli yem balig1 taksonlarinin belirgin sekilde baskin oldugunu gostermistir. Bu durum, D.
delphis’in Karadeniz’de ticari ve ekolojik agidan 6nemli balik stoklari ile giiclii bir trofik iligki
stirdiirdliglinti ortaya koymaktadir. Ana av gruplarina ek olarak, hedef dis1 veya cografi agidan
uyumsuz sinirli sayida taksonomik eslesme de tespit edilmis olup, bunlarin mevcut veri
tabanlarinda bulunan en yakin referans eslesmelerini veya ikincil DNA sinyallerini yansittig1
degerlendirilmektedir. Elde edilen sonuglar, tirtak yunuslarinin pelajik balik popiilasyonlarina
olan ekolojik bagimliligini ortaya koymakta ve 6zellikle asir1 avcilik ile av stoklarinin azalmasi
gibi antropojenik baskilarin tlirlin trofik stabilitesi tlizerindeki potansiyel etkilerini
vurgulamaktadir. Genel olarak bu ¢alisma, D. delphis’in beslenme ekolojisi ve trofik roliine
iligkin degerli bilgiler sunmakta ve molekiiler diyet analizlerinin Karadeniz’de ekosistem
temelli koruma ve yonetim stratejilerine nasil katki saglayabilecegini gostermektedir.

Anahtar kelimeler: Delphinus delphis, eDNA metabarkodlama, Diyet analizi, Karadeniz,
Trofik ekoloji.
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Diet Composition of Delphinus delphis in the Black Sea Revealed by
DNA Metabarcoding of Stomach Contents

Aysegiil Er GOKCE"?**¢, Tutku TASGIN'**®, Nastassia ULUDUZ?, Melike ERSIN®, Emre
KESKIN!346
'Evolutionary Genetics Laboratory, Department of Fisheries and Aquaculture, Faculty of Agriculture,
Ankara University, Ankara,
2Ankara University Biotechnology Institute, Ankara
3AgriGenomics Hub: Animal and Plant Genomics Research Innovation Center, Ankara University, Ankara
4Ankara University Aquaculture Research and Application Center (ASAUM), Ankara
5> Department of Biology, Faculty of Science, Zonguldak Biilent Ecevit University, Zonguldak
®Biodiversity Research Association
Corresponding author e-mail: aysegulergokce@gmail.com

The common dolphin (Delphinus delphis) is an ecologically important top predator in
the Black Sea, and understanding its feeding ecology is essential for evaluating ecosystem
functioning and predator—prey dynamics. In this study, we investigated the diet composition of
D. delphis using environmental DNA (eDNA) metabarcoding of stomach contents obtained
from stranded individuals collected along the Black Sea coast. DNA was extracted from
stomach content samples, and high-throughput sequencing (HTS) of the mitochondrial 12S
rRNA region was performed using fish-specific metabarcoding primers to achieve detailed
taxonomic resolution of prey taxa. The results showed a clear dominance of regionally
important forage fish taxa, particularly within the genera Trachurus, Engraulis and Clupea.
This pattern demonstrates that D. delphis maintains a strong trophic association with
commercially and ecologically significant fish stocks in the Black Sea. In addition to the main
prey groups, a limited number of non-target or geographically inconsistent taxonomic
assignments were detected, likely reflecting closest-reference matches within available
databases or residual secondary DNA signals. The results highlight the ecological dependence
of common dolphins on pelagic fish populations and emphasize the potential impacts of
anthropogenic pressures, particularly overfishing and prey depletion, on the trophic stability of
the species. Overall, this study provides valuable insight into the feeding ecology and trophic
role of D. delphis and demonstrates how molecular diet analyses can contribute to ecosystem-
based conservation and management strategies in the Black Sea.

Keywords: Delphinus delphis, eDNA metabarcoding, Diet determination, Black Sea, Trophic
ecology.
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Ege Denizi Kimyasal Osinografik Arastirmalar ve
Trofik Durum Degerlendirmesi (Sonbahar 2025)

Idil PAZI', L. Tolga GONUL!, Safak SEYHANEYILDIZ CAN!

! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, {zmir
Sorumlu yazar e-posta: idil.erden@deu.edu.tr

Kuzey ve orta Ege Denizi’nde 2-10 Ekim 2025 tarihleri arasinda; Kusadasi, Izmir ve
Saros Korfezlerini de kapsayacak sekilde R/V K. Piri Reis gemisi ile 22 istasyonda osinografik
caligmalar yapilmistir. Ege Denizi karmasik akint1 sistemi, yiiksek tuzluluk, diisiik besin tuzu
seviyeleri ile sadece mevsimsel tabakalagmanin gozlendigi dinamik ve oligotrofik 6zelliklere
sahiptir. Calisma kapsaminda alinan yiizey suyu orneklerinde ¢oziinmiis oksijen, klorofil-a,
orto-fosfat, toplam fosfat, nitrat+nitrit azotu ve amonyum azotu Ol¢iilmiis, TRIX trofik
skalasina gore Otrofikasyon degerlendirmesi yapilmistir. Tiim analizler birlikte
degerlendirildiginde, c¢aligma alaninda genel olarak diisiik—orta seviyede klorofil-a
konsantrasyonlar1 hakim olmakla birlikte, izmir Koérfezinde bazi istasyonlarda fitoplankton
biyokiitlesinde bdlgesel yogunlasmalarin meydana geldigi gdzlenmistir. Ozellikle iri fraksiyon
fitoplanktonun (>20 um) belirgin artis gosterdigi istasyonlarda, kiyisal girdiler, akint1 rejimi ve
bolgesel besin tuzu birikimleri biyokiitleyi artirici bir rol oynamistir. Bununla birlikte oksijen
seviyelerinin kritik diizeylerin {lizerinde seyretmesi, sonbahar mevsiminde bolgenin heniiz
oksijen tiiketimi kaynakli bir risk tasimadigini, ancak yiiksek biyokiitle olaylarinin ilerleyen
donemlerde otrofikasyon acisindan izlenmesi gerektigini gostermektedir. Ege Denizi seferi
kapsaminda orneklenen 22 istasyonda hesaplanan TRIX degerleri 2,0-3,3 araliginda degismis,
ortalama deger 2,4 £ 0,27 olarak belirlenmistir. Ozellikle Izmir I¢ Korfezi ile Kusadasi I¢
Korfezi’nde TRIX degerlerinin gorece yliksek olmasi, besin tuzu girdileri ve artan klorofil-a
konsantrasyonlar1 ile iliskili goriinmektedir. A¢ik deniz istasyonlarinda daha diisik TRIX
degerleri, sinirl besin elementi mevcudiyeti ve daha 1yi oksijen kosullari ile uyumludur. Bu
bulgular, sistemde trofik durumun mekansal olarak heterojen bir dagilim sergiledigini
gostermektedir. Orta ve Kuzey Ege Denizi’nde ve antropojenik baskinin yogun oldugu
korfezlerden alinan ylizey suyu Orneklerinde besin tuzu konsantrasyonlarit klorofil-a ve
¢cOziinmiis oksijen degerleri birlikte degerlendirildiginde deniz suyu trofik 6zelliklerine gore ii¢
bolge belirlenmistir: 1. Evsel atik su baskisi altinda olan Izmir i¢ Kérfezi ve Kusadasi I¢
Koérfezi; yiiksek fosfor yiikii, yogun karasal girdi ile “kritik 6trofikasyon bdlgesi” 2. Izmir Dis
Korfezi, Kusadast Dis Korfezi; yiiksek amonyum ve orta-yliksek toplam fosfat
konsantrasyonlar1 ile sinirl karasal girdilerin oldugu “orta diizey Gtrofikasyon riski tagiyan
bolge” ve 3. Saros Korfezi, Kuzey Ege ve Orta Ege “diisiik riskli ve oligotrofik bolge” olarak
degerlendirilmistir.

Anahtar Kelimeler: Ege Denizi, Trofik durum, Otrofikasyon.
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Aegean Sea Chemical Oceanographic Surveys and
Trophic Status Assessment (Autumn 2025)

Idil PAZI', L. Tolga GONUL!, Safak SEYHANEYILDIZ CAN!

! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Marine Living Resources, Izmir
Corresponding author e-mail: idil.erden@deu.edu.tr

Oceanographic studies were conducted in the Aegean Sea between October 2-10, 2025,
at 22 stations with the R/V K. Piri Reis, covering the Northern and Central Aegean Sea,
including the Gulfs of Kusadasi, Izmir and Saros. The Aegean Sea is a dynamic and
oligotrophic sea with a complex current system, high salinity, low nutrient levels, and only
seasonal stratification. Within the scope of the study, surface water samples were analyzed for
dissolved oxygen, chlorophyll-a, orthophosphate, total phosphorus, nitrate+nitrite nitrogen, and
ammonium, and eutrophication was evaluated according to the TRIX trophic scale. Considering
all analyses together, chlorophyll-a concentrations in the study area were generally low to
moderate; however, relatively higher phytoplankton biomass was observed at some stations in
the izmir Gulf. In stations where coarse phytoplankton fraction (>20 pm) showed a significant
increase, coastal inputs, current regime, and local nutrient accumulations may have played a
role in increasing biomass. The fact that oxygen levels remain above critical levels indicates
that the region does not yet pose a risk due to oxygen depletion during the autumn season, but
that high biomass events should be monitored for eutrophication in the future. TRIX values
calculated at 22 stations sampled within the scope of the Aegean Sea expedition ranged from 2
to 3.3, with a mean value of 2.4 + 0.27. The relatively high TRIX values, especially in the Inner
Gulf of Izmir and the Inner Gulf of Kusadasi, appear to be related to nutrient inputs and
increased chlorophyll-a concentrations. In contrast, lower TRIX values recorded at offshore
stations are consistent with limited nutrient availability and more favorable oxygen conditions.
These findings show that the trophic status of the system exhibits a spatially heterogeneous
distribution. When nutrient concentrations, chlorophyll-a, and dissolved oxygen values
analyzed in surface water samples from Northern and Central Aegean Sea and coastal areas
with intense anthropogenic pressure in the Aegean Sea are evaluated together, three regions are
determined according to seawater trophic characteristics: 1. The Inner Gulf of Izmir and the
Inner Gulf of Kusadasi, which are strongly influenced by domestic wastewater discharges; high
phosphorus loads and significant terrestrial inputs can be classified as “critical eutrophication
zones”, 2. The Outer Gulf of Izmir, and the Outer Gulf of Kusadasi have been defined as “zones
with moderate eutrophication risk” due to high ammonium and moderate-to-high total
phosphate concentrations and limited terrestrial inputs, 3. The Gulf of Saros, the Northern
Aegean, and the national and international waters of the Central Aegean have been assessed as
“low-risk and oligotrophic zones.”

Keywords: Aegean Sea, Trophic status, Eutrophication.
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\il“iirkiye Kiyillarindan Temin Edilen Kiiltiir ve Dogal Baliklarda PCB
Diizeyleri

Onur YURDAKUL!, idil PAZI!, Liitfi Tolga GONUL!

! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir
Sorumlu yazar e-posta: onurayurdakul@gmail.com

Bu c¢alismada, 2022 yilinin Eyliil-Kasim doneminde, tiirlerin iireme donemleri diginda,
Izmir ilinden segilen market, balik hali ve mezatlardan temin edilen farkli trofik seviyelerde ve
farkli habitatlarda yasayan 12 balik tiiriinde poliklorlu bifenil (PCB) diizeyleri belirlenmis ve
kiiltiir ile dogal ortamdan elde edilen tiirler arasinda karsilastirmali bir degerlendirme
yapitlmistir. Analizler, pelajik ve demersal habitatlar1 temsil eden tiirler iizerinde
gerceklestirilmis ve PCB konjener dagilimlart incelenmistir. Elde edilen sonuglara gore, dogal
ortamdan elde edilen tiirlerde toplam 41 PCB konjeneri (3 41PCB) konsantrasyonlar1 6.92—
45.73 ng g! yas agirlik araliginda degismistir. En yiiksek deger pelajik ve tist trofik seviyede
yer alan Sarda sarda (45.73 ng g™'), en diisiik deger ise Sparus aurata (>26 cm) tiiriinde (6.92
ng g') belirlenmistir. Indikator yedi PCB (3 7PCB) konsantrasyonlar1 ise 2.37-36.37 ng g
araliginda degismektedir. Kiiltlir baliklarinda ise > 41PCB degerleri 18.14-35.31 ng g
arasinda degismis olup, Ozellikle kiiltiir levrek (Dicentrarchus labrax) 6rneklerinde yiiksek
degerler (35.31 ng g') tespit edilmistir. Karsilagtirmali degerlendirmeler, kiiltiir baliklarinda
PCB birikiminin bazi dogal tiirlere kiyasla daha yiiksek olabilecegini gostermistir. PCB profil
dagiliminda yiiksek klorlanmis konjenerlerin baskin oldugu ve 6zellikle PCB-153 ve PCB-
138’in toplam yiikiin 6nemli bir kismini olusturdugu belirlenmistir. Ayrica, trofik seviye
artttkca PCB birikiminin artti§1 gdézlenmis ve st trofik seviyedeki tiirlerde daha yiiksek
konsantrasyonlar tespit edilmistir. Diyetle maruziyet degerlendirmesi kapsaminda, ortalama
tilketim senaryolarinda tahmini giinliikk alim degerlerinin referans dozlarin altinda oldugu
belirlenmistir. Bununla birlikte, yliksek tiiketim senaryolarinda 6zellikle yiiksek PCB igerigine
sahip tiirlerin uzun donemli maruziyet acisindan potansiyel risk olusturabilecegi
degerlendirilmistir. Sonuc¢ olarak, Izmir’de tiiketiciye sunulan balik 6rneklerinin PCB
seviyelerinin genel olarak diizenleyici limitlerin altinda oldugu, ancak tiir, habitat ve {liretim
yontemine bagl olarak onemli farkliliklar gosterdigi belirlenmistir. Bu bulgular, 6zellikle
kiiltiir baliklarinda PCB birikiminin izlenmesinin énemini vurgulamaktadir.

Anahtar Kelimeler: PCB, Izmir, Kiiltiir balig1, Dogal balik.
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Onur YURDAKUL', Idil PAZI', Lutfi Tolga GONUL!

! Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir
Corresponding author e-mail: onurayurdakul@gmail.com

In this study, polychlorinated biphenyl (PCB) levels were determined in 12 fish species
representing different trophic levels and habitats, obtained from markets, fish halls, and
auctions in Izmir between September and November 2022 (excluding the reproductive periods
of the species). A comparative evaluation was conducted between aquacultured and wild-
caught fish. Analyses were performed on species representing pelagic and demersal habitats,
and the distribution of PCB congeners was investigated. According to the results, total PCB
(3 41PCB) concentrations in wild-caught fish ranged between 6.92 and 45.73 ng g! wet weight.
The highest concentration was observed in the pelagic, high trophic level species Sarda sarda
(45.73 ng g'), while the lowest value was found in Sparus aurata (>26 cm) (6.92 ng g™).
Indicator seven PCB (3 7PCB) concentrations ranged from 2.37 to 36.37 ng g™'. In aquacultured
fish, Y 41PCB values ranged between 18.14 and 35.31 ng g', with particularly high levels
detected in farmed sea bass (Dicentrarchus labrax) (35.31 ng g'). Comparative analysis
indicated that PCB accumulation in aquacultured fish may be higher than in some wild-caught
species. The PCB congener profile showed dominance of highly chlorinated congeners, with
PCB-153 and PCB-138 contributing significantly to the total PCB burden. Additionally, PCB
accumulation was observed to increase with trophic level, with higher concentrations detected
in top trophic species. Dietary exposure assessment revealed that estimated daily intake values
under average consumption scenarios remained below reference dose limits. However, under
high consumption scenarios, species with elevated PCB levels may pose potential long-term
health risks. In conclusion, PCB levels in fish available to consumers in Izmir were generally
below regulatory limits; however, significant variations were observed depending on species,
habitat, and production method. These findings highlight the importance of continuous
monitoring, particularly for aquacultured fish.

Keywords: PCB, Izmir, Aquaculture fish, Wild-caught fish.
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“Denizel Biyokiitleden Biyomembran Gelistirilmesi ve Atik Su/ Derin
Desarj Sularinda Uygulanmasi

Duygu Nur CESUR!, Omer Suat TASKIN!, Mehmet Emre CETINTASOGLU',
Nuray CAGLAR BALKIS', Abdullah AKSU'

!'Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi Boliimii, istanbul
Sorumlu yazar e-posta: duygunurmert@hotmail.com

Bu ¢alismada, atik sularda yaygin olarak bulunan ve konvansiyonel aritma yontemleri
ile etkin sekilde giderilemeyen mikrokirleticilerin uzaklastirilmasina yonelik yiiksek
performansl bir biyoesasli polimerik membran gelistirilmesi amag¢lanmistir. Mikrokirleticiler
(farmasotikler, endokrin bozucular ve kisisel bakim iiriinleri), diigiik konsantrasyonlarda dahi
cevresel risk olusturabilmeleri, sucul ortamlarda kalicilik gostermeleri ve ekosistemler iizerinde
olumsuz etkiler yaratmalar1 nedeniyle 6nemli bir kirletici grubu olarak degerlendirilmektedir.
Calisma kapsaminda ¢evre dostu ve siirdiiriilebilirligin saglanmasi amaciyla denizel kaynakli
biyobozunur membran gelistirilmistir. Gelistirilen membran yapisi, artirilmis secicilik ve
gecirgenlik saglayacak sekilde modifiye edilmistir. Nonwoven kumas iizerine piiskiirtme
yontemiyle hidrofilik katman olusturulmus ve iizerine piiskiirtme yontemiyle sodyum aljinat
cozeltisi kaplanmistir. Mekanik dayanikliligin arttirilmasi amaciyla 1siyla ¢apraz baglanma
saglanmistir. Peristaltik pompa ile olusturan sistem diizenegiyle filtrasyon islemleri
gerceklestirilmistir. karakterizasyonu ve performans testleri sonucunda, hedef kirleticilerin
gideriminde onemli iyilesmeler gézlemlenmistir. Ayrica membranin fouling direncinin de
artirilldigr belirlenmistir. Gelistirilen biyomembranin performansi, farkli isletme kosullari
altinda deneysel olarak incelenmis ve kirletici giderim verimleri sivi kromatografisi (HPLC)
yontemi ile belirlenmistir. Permeat ¢ozeltilerinde uygulanan filtreleme iglemi sonras1 yapilan
Olctimde, membranin naprokseni %42, ketoprofeni % 20.9 ve karbamazepini % 81.9 oraninda
tutma kapasitesi gosterdigi saptanmistir. Ayrica membranin kirlenmeye (fouling) karsi
direncinin de 1iyilestigi belirlenmistir. Elde edilen bulgular gore, sodyum aljinat bazl
biyomembranlarin farmasotik mikrokirleticilerin gideriminde uygulanabilir bir alternatif
oldugunu gostermektedir. Sonug olarak, bu ¢alisma, farmasotik mikrokirleticilerin giderimine
yonelik membran teknolojilerinin gelistirilmesine katki saglamakta ve ileri atik su aritma
uygulamalar i¢in etkili bir alternatif sunmaktadir. Bununla birlikte, daha yiliksek giderim
verimleri i¢in membran yapisinin fonksiyonlandirilarak optimize edilmesi gerektigi
degerlendirilmektedir. Bu calisma, siirdiiriilebilir ve c¢evre dostu aritma teknolojilerinin
gelistirilmesine katki sunmaktadir.

Anahtar Kelimeler: Biyoesasli biyomembran, Sodyum aljinat, Farmasdotik, Mikrokirletici.
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Development of Biomembranes from Marine Biomass and Their
Application in Wastewater/Deep Discharge Waters

Duygu Nur CESUR!, OMER SUAT TASKIN'!, Mehmet Emre CETINTASOGLU',
Nuray CAGLAR BALKIS!, Abdullah AKSU!

Istanbul University, Institute of Marine Science and Management,
Chemical Oceanography Department, Istanbul
Corresponding author e-mail: duygunurmert@hotmail.com

This study aimed to develop a high-performance bio-based polymeric membrane for the
removal of micropollutants commonly found in wastewater and not effectively removed by
conventional treatment methods. Micropollutants (pharmaceuticals, endocrine disruptors, and
personal care products) are considered a significant group of pollutants due to their potential to
pose environmental risks even at low concentrations, their persistence in aquatic environments,
and their negative impacts on ecosystems. Within the scope of this study, a biodegradable
membrane of marine origin was developed to ensure environmental friendliness and
sustainability. The developed membrane structure was modified to provide increased selectivity
and permeability. A hydrophilic layer was created on a nonwoven fabric using a spray method,
and a sodium alginate solution was applied to it using a spray method. Thermal cross-linking
was achieved to increase mechanical strength. Filtration processes were carried out using a
peristaltic pump system. As a result of characterization and performance tests, significant
improvements in the removal of target pollutants were observed. Furthermore, it was
determined that the fouling resistance of the membrane was also increased. The performance
of the developed biomembrane was experimentally investigated under different operating
conditions, and pollutant removal efficiencies were determined by liquid chromatography
(HPLC). Measurements taken after filtration in permeate solutions showed that the membrane
had a retention capacity of 42% for naproxen, 20.9% for ketoprofen, and 81.9% for
carbamazepine. Furthermore, improved resistance to fouling was also observed. These findings
indicate that sodium alginate-based biomembranes are a viable alternative for the removal of
pharmaceutical micropollutants. In conclusion, this study contributes to the development of
membrane technologies for the removal of pharmaceutical micropollutants and offers an
effective alternative for advanced wastewater treatment applications. However, it is considered
necessary to optimize the membrane structure through functionalization for higher removal
efficiencies. This study contributes to the development of sustainable and environmentally
friendly treatment technologies.

Keywords: Bio-based biomembrane, Sodium alginate, Pharmaceutical, Micropollutant.
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Denizel Biyofilmler: Endiistriyel Sorunlar ve Céziim Onerileri

Emir KiBAR!, Tuba UNSAL OZGUVENC?, Seben YUCEL?,
Mehmet Emre CETINTASOGLU?, Nuray CAGLAR BALKIS?, Emel BAYOL!

'Nigde Omer Halisdemir Universitesi, Fen Fakiiltesi, Kimya Boliimii, Nigde
2 Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi ABD, Istanbul
Sorumlu yazar e-posta: kibaremir34@gmail.com

Denizel biyofilmler, sucul ortamlarda mikroorganizmalarin metal, plastik, beton gibi
farkli yilizeylerde kolonileserek olusturdugu karmasik mikrobiyal topluluklardir. Bu
biyofilmler, 6zellikle gemi govdeleri, agik deniz platformlari, su aritma sistemleri ve balik
ciftlikleri gibi endiistriyel yapilarda ciddi sorunlara yol agmaktadir. Biyofilm olusumu,
korozyon hizini1 artirmakta, ekipman verimliligini diisirmekte ve bakim maliyetlerini
yiikseltmektedir. Ayrica, biyofilmler deniz ortaminda patojen mikroorganizmalarin
taginmasina ve yayilmasina aracilik ederek halk sagligi risklerini de beraberinde getirmektedir.
Endiistriyel alanda biyofilm yonetimi i¢in ¢esitli stratejiler gelistirilmistir. Mekanik temizleme
ve ylizey modifikasyonu, biyofilm olusumunu sinirlayan dogrudan yontemlerdir. Kimyasal
onlemler, antimikrobiyal kaplamalar ve biyosidal maddeler ise mikroorganizma aktivitesini
azaltmak icin kullanilmaktadir. Son yillarda ¢evre dostu ve siirdiiriilebilir ¢ézlimler, 6rnegin
dogal antimikrobiyal ajanlar ve antifouling kaplamalar 6n plana ¢ikmaktadir. Bu ¢oziimler, hem
endiistriyel verimliligi artirmakta hem de c¢evresel etkileri minimize etmektedir. Sonug olarak,
denizel biyofilmlerle miicadelede entegre ve ¢ok yonlii stratejiler, endiistriyel sorunlari
azaltmak ve siirdiiriilebilir yonetim saglamak acisindan kritik neme sahiptir.

Anahtar Kelimeler: Biyofilm, Korozyon, Marmara Denizi, Deniz teknolojisi, Osinografi.
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Marine Biofilms: Industrial Problems and Solution Approaches

Emir KIBAR', Tuba UNSAL OZGUVENC?, Seben YUCEL?,

Mehmet Emre CETINTASOGLU?, Nuray CAGLAR BALKIS2, Emel BAYOL!

'Nigde Omer Halisdemir University, Faculty of Art and Science, Kimya Béliimii, Nigde
2 Istanbul University, Institute of Marine Science and Management,
Chemical Oceanography Department, Istanbul
Corresponding author e-mail: kibaremir34@gmail.com

Marine biofilms are complex microbial communities formed when microorganisms
colonize various surfaces such as metal, plastic, and concrete in aquatic environments. These
biofilms cause significant problems, particularly on industrial structures such as ship hulls,
offshore platforms, water treatment systems, and aquaculture facilities. Biofilm formation
accelerates corrosion rates, reduces equipment efficiency, and increases maintenance costs.
Additionally, biofilms can facilitate the transport and spread of pathogenic microorganisms in
marine environments, posing risks to public health. Various strategies have been developed for
biofilm management in industrial settings. Mechanical cleaning and surface modification are
direct methods used to limit biofilm formation. Chemical approaches, including antimicrobial
coatings and biocidal agents, are employed to reduce microbial activity. In recent years,
environmentally friendly and sustainable solutions, such as natural antimicrobial agents and
antifouling coatings, have gained increasing attention. These approaches not only improve
industrial efficiency but also help minimize environmental impacts. In conclusion, integrated
and multi-faceted strategies for controlling marine biofilms are critically important for reducing
industrial problems and ensuring sustainable management.

Keywords: Biofilm, Corrosion, The Sea of Marmara, Marine technology, Oceanography.
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)sinografik Arastirma Gemilerinde Veri Kalitesinin Saglanmas, Kalite
Yonetimi ve Uygunluk Degerlendirme Sistemleri

S6len DIKTEPE'
"MTA Genel Midiirliigli, Deniz Arastirmalar1 Dairesi Bagkanligi, Ankara

Sorumlu yazar e-posta: solen.diktepe@mta.gov.tr

Osinografik arastirmalar, denizel sistemlerin fizikel, kimyasal ve biyolojik
dinamiklerinin anlasilmasinda kritik Oneme sahip yiiksek hassasiyetli veri iiretimini
gerektirmektedir. Ancak deniz ortaminin degisken ve cogu zaman kontrol edilemeyen dogast;
olgtim belirsizlikleri, cihaz kaynakli hatalar ve operasyonel kisitlar nedeniyle veri kalitesini
dogrudan etkileyebilmektedir. Bu durum, elde edilen verilerin dogrulugu, karsilastirilabilirligi
ve bilimsel yorumlanabilirligi acisindan Onemli riskler olusturmaktadir. Bu calismada,
osinografik arastirma gemilerinde veri kalitesinin saglanmasina yonelik kalite yonetimi ve
uygunluk degerlendirme yaklasimlar1 biitiinciil bir perspektifle ele alinmistir. Veri iiretim
slireci; On operasyon (pre-cruise), operasyon (on-board) ve operasyon sonrasi (post-cruise)
asamalar1 kapsaminda degerlendirilmis ve her asamada uygulanmasi gereken kalite glivence
(QA) ve kalite kontrol (QC) mekanizmalar1 incelenmistir. ISO 9001 ve ISO/IEC 17025 gibi
uluslararas1 kalite standartlar1 ile IOC-UNESCO, GOOS ve SeaDataNet veri kalite
sistemlerinin osinografik saha c¢aligmalarina entegrasyonu analiz edilmistir. Calisma
kapsaminda, 6l¢iim dogrulugu (accuracy), hassasiyet (precision), izlenebilirlik (traceability) ve
Ol¢iim belirsizligi (uncertainty) gibi temel kalite parametrelerinin saha uygulamalarindaki rolii
tartisilmis; 6zellikle ¢ok sensorlii 6l¢tim sistemleri ve ¢ekirdek analiz cihazlarinda kalibrasyon
ve dogrulama siireglerinin veri giivenilirligine etkisi vurgulanmistir. Sonug olarak, osinografik
veri kalitesinin stirdiiriilebilir sekilde saglanabilmesi icin kalite yOnetimi ve uygunluk
degerlendirme sistemlerinin yalnizca laboratuvar ortaminda degil, saha operasyonlarmin tim
asamalaria entegre edilmesi gerektigi ortaya konmustur. Bu baglamda, standartlagtiriimis
kalite protokollerinin gelistirilmesi ve disiplinler aras1 bir kalite yaklasiminin benimsenmesi,
giivenilir bilimsel veri iiretimi i¢in temel bir gereklilik olarak degerlendirilmektedir.

Anahtar Kelimeler: Osinografik veri kalitesi, Kalite yonetimi, Uygunluk degerlendirme,
QA/QC (Kalite giivence/Kalite kontrol).
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\%Ensuring Data Quality in Oceanographic Research Vessels: Quality
Management and Conformity Assessment Systems

S6len DIKTEPE'
"MTA Genel Midiirliigli, Deniz Arastirmalar1 Dairesi Bagkanligi, Ankara

Corresponding author e-mail: solen.diktepe@mta.gov.tr

Oceanographic research requires the generation of high-precision data to understand the
physical, chemical, and biological dynamics of marine systems. However, the variable and
often uncontrollable nature of the marine environment can directly affect data quality due to
measurement uncertainties, instrument-related errors, and operational constraints. This
situation poses significant risks in terms of the accuracy, comparability, and scientific
interpretability of the obtained data. In this study, quality management and conformity
assessment approaches aimed at ensuring data quality in oceanographic research vessels are
addressed from a holistic perspective. The data production process is evaluated within the
framework of pre-cruise, on-board, and post-cruise stages, and the quality assurance (QA) and
quality control (QC) mechanisms required at each stage are examined. The integration of
international quality standards such as ISO 9001 and ISO/IEC 17025, along with data quality
systems including IOC-UNESCO, GOOS, and SeaDataNet, into oceanographic field studies is
analyzed. Within the scope of the study, the roles of fundamental quality parameters such as
accuracy, precision, traceability, and measurement uncertainty in field applications are
discussed. In particular, the impact of calibration and validation processes in multi-sensor
measurement systems and core analysis instruments on data reliability is emphasized. As a
result, it is concluded that, in order to ensure sustainable oceanographic data quality, quality
management and conformity assessment systems must be integrated not only into laboratory
environments but also into all stages of field operations. In this context, the development of
standardized quality protocols and the adoption of an interdisciplinary quality approach are
considered essential requirements for the production of reliable scientific data.

Keywords: Oceanographic data quality, Quality management, Conformity assessment, QA/QC
(Quality assurance/Quality control).
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Tiirkiye’yi ¢evreleyen Akdeniz, Ege Denizi ve Karadeniz, yar1 kapali havza 6zellikleri
ve farkli osinografik dinamikleri nedeniyle iklim degisikligine kars1 yiiksek duyarlilik gosteren
sistemlerdir. Bu ¢alisma, s6z konusu denizel havzalarda Ge¢ Kuvaterner’den giiniimiize kadar
kaydedilmis paleoiklim gdstergelerini (sedimentolojik, mineralojik, jeokimyasal ve
mikropaleontolojik veriler) giincel gozlemsel kayitlarla karsilagtirarak iklim degisikliginin
zamansal siirekliligini ve hizin1 degerlendirmeyi amaglamaktadir. Deniz tabani sediman
karotlari, izotop jeokimyasi (3'%0, 8'*C), element oranlar1 (6rn. Sr/Ca, Mg/Ca), toplam organik
karbon (TOC) igerikleri ve redoks-duyarli iz element dagilimlari, ge¢mis deniz seviyesi
dalgalanmalari, sicaklik degisimleri, stratifikasyon siirecleri ve oksijenlenme kosullari
hakkinda &nemli bilgiler sunmaktadir. Ozellikle Karadeniz’de Holosen boyunca gdzlenen
anoksik kosullarin gelisimi, Akdeniz’de sapropel olusum evreleri ve Ege Denizi’nde deniz
seviyesi kontrollii sedimantasyon degisimleri, bolgesel iklim salinimlarinin denizel kayitlara
dogrudan yansidigini gostermektedir. Glincel uydu gozlemleri ve veriler, ylizey suyu
sicakliklarinda artig, asidifikasyon egilimi ve dolagim sistemlerinde degisimlere isaret
etmektedir. Paleo kayitlar ise bu degisimlerin dogal sinirlarin1 ve esik davraniglarini ortaya
koyarak, giincel 1sinma hizinin Holosen ortalamasinin {izerinde oldugunu gostermektedir. Bu
baglamda, gecmis iklim dalgalanmalarinin biiyiikliigii ve stiresi ile giinlimiizde gézlenen hizl
degisim arasindaki fark, antropojenik etkinin belirginligini desteklemektedir. Sonug olarak,
Tiirkiye denizlerinde iklim degisikliginin etkilerini anlamada paleoiklim verileri kritik bir
referans ¢ercevesi sunmaktadir. Deniz jeolojisi ve jeofizigi temelli cok-disiplinli yaklagimlar,
gelecege yonelik ongoriilerin giiclendirilmesi ve kiyisal-ekosistem temelli uyum stratejilerinin
gelistirilmesi agisindan biiylik 6nem tasimaktadir. Bu calisma, bolgesel denizel sistemlerin
iklim degisikligine verdigi tepkilerin gegmis—giiniimiiz karsilastirmali analiziyle biitlinciil bir
degerlendirmesini sunmaktadir.

Anahtar Kelimeler: Tiirkiye Denizleri, Paleoiklim, Iklim degisikligi.
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Evaluation of Climate Change in the Seas of Tiirkiye from a
Paleoclimate Perspective

Ozgiil UYANIK SONMEZ!, Berna GUL!

! General Directorate of Mineral Research and Exploration, Department of Marine Researches, Ankara
2 Corresponding author e-mail: ozgul.sonmez@mta.gov.tr

The seas surrounding Tiirkiye the Mediterranean Sea, Aegean Sea, and Black Sea are
highly sensitive systems to climate change due to their semi-enclosed basin characteristics and
distinct oceanographic dynamics. This study aims to evaluate the temporal continuity and rate
of climate change by comparing paleoclimate proxies recorded from the Late Quaternary to the
present with contemporary observational datasets from these marine basins. Marine sediment
cores, isotope geochemistry (8'%0, 8*C), elemental ratios (e.g., St/Ca, Mg/Ca), total organic
carbon (TOC) contents, and redox-sensitive trace element distributions provide critical insights
into past sea-level fluctuations, temperature variability, water-column stratification, and
oxygenation conditions. In particular, the development of anoxic conditions in the Black Sea
during the Holocene, sapropel formation phases in the Mediterranean Sea, and sea-level-
controlled sedimentary variations in the Aegean Sea demonstrate the direct imprint of regional
climatic oscillations on marine archives. Recent satellite observations and instrumental records
indicate increasing sea surface temperatures, trends toward ocean acidification, and
modifications in circulation patterns. Paleoclimate records, in turn, constrain the natural
variability and threshold behavior of these systems, revealing that the current rate of warming
exceeds the Holocene baseline variability. In this context, the contrast between the magnitude
and duration of past climate fluctuations and the rapid changes observed today supports the
significant role of anthropogenic forcing. In conclusion, paleoclimate data provide a critical
reference framework for understanding the impacts of climate change in the seas of Tiirkiye.
Multidisciplinary approaches grounded in marine geology and geophysics are essential for
improving future projections and developing ecosystem-based coastal adaptation strategies.
This study presents an integrated assessment of regional marine responses to climate change
through a past—present comparative perspective.

Keywords: Seas of Turkey, Paleoclimate, Climate change.
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Karbon Depolamada Giincel Yaklasimlar: Denizel Ortamlar ve
Tiirkiye Perspektifi

Deniz Yagmur KAYHAN!

! Maden Tetkik ve Arama Genel Miidiirliigii, Deniz Arastirmalar1 Dairesi Bagkanligi, Ankara
Sorumlu yazar e-posta: denizyagmur.kayhan@mta.gov.tr

Karbon yakalama, kullanma ve depolama (KYKD) uygulamalari, birgok prosesin
ayrilmaz parcast olan CO’nin yakalanmasini, proje dlgegine bagli olarak taginmasini, fayda
saglayacak trlinlerde kullanilmasini ve derin yeralti jeolojik sahalarina depolanmasini
kapsamaktadir. KYKD basamaklarindan depolama, yerbilimleri ile dogrudan baglantilidir.
Temelde tuzlu su akiferleri, tiiketilmis hidrokarbon rezervuarlari, komiir damarlar1 gibi
alanlarda ve gelistirilmis petrol geri kazanimi (EOR), gelistirilmis komiir yatagindan metan
elde edilmesi (ECBM) gibi uygulamalarla gergeklestirilen depolamalara diinyanin farkli
yerlerindeki basarili projelerde rastlanmaktadir. Enerji gelecegi senaryolarindaki 6nemli yap1
taglar1 arasinda yer alan karbon depolama ayni zamanda stirdiiriilebilir kalkinma amaglarini
(6zellikle SKA7 ve SKA13) desteklemektedir. Birgok alan gibi karbon depolama uygulamalari
da her y1l gergeklestirilen yeni arastirmalar ile gelismektedir. Giincel ¢caligsmalar incelendiginde
dort tema One ¢ikmaktadir: tuzlu su akiferleri, risk degerlendirmeleri, bazalta depolama ve
makine 6grenimi. Tuzlu su akiferleri, depolama secenekleri arasinda en yiiksek kapasiteyi
sunmast, denizlerde de yogunlukla bulunmasi ve gerekli porozite-permeabiliteyi saglamasi ile
onem arz etmektedir. Risk degerlendirmeleri, CO2’nin deniz tabaninin altina enjeksiyonu
sonras1 yeraltindaki yayilimi, faylar ve kuyu arizasi gibi nedenlerle meydana gelebilen sizinti
risklerinin olumsuz etkilerinin yasanmamasi i¢in gerekli olan adimdir. Bazaltlar, depolama
giivenligini artiran mineral kapanlanmay1 saglamasi ve hem karada hem de denizde
bulunabilmesi ile karbon depolamadaki giincel arastirmalarin yonlendigi alanlar arasinda yerini
almigtir. Makine 6greniminin karbon depolamaya entegre edildigi uygulamalarda ise parametre
belirleme, simiilasyon olusturma, problem ¢dzme, optimizasyon saglama, belirsizlik azaltma
gibi hususlarda one ¢ikmaktadir. Tirkiye’ye bakildiginda, EOR uygulamalari, jeotermal
sahalardaki uygulamalar, ECBM’ye yonelik arastirmalar ve potansiyel depolama alanlar1 i¢in
dokiimantasyonlarin goriilmesinin yan sira bahsi gegen giincel konulara yonelik ¢alismalara
da ihtiya¢ duyulmaktadir. Ozellikle tuzlu su akiferleri baglaminda iilkedeki karbon depolama
kapasitesinin belirlenebilmesi; Tirkiye’nin fayli yapisini géz Oniinde bulundurarak risk
degerlendirmelerinin  gergeklestirilmesi;  bazaltin ~ Tiirkiye’deki  karbon  depolama
arastirmalarinda yerinin artmast ve makine Ogreniminin {ilkedeki karbon depolama
caligmalarina dahil edilmesi ile kapasite tahmini, risk analizi ve saha secimi gibi onemli
caligmalara altyap1 saglanabilmesi hususlari giinceli yakalamak konusunda gerekli adimlardir.

Anahtar Kelimeler: KYKD, Tuzlu su akiferi, Risk degerlendirmesi, Bazalt, Makine 6grenimi.
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Tiirkiye Perspective
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Deniz Yagmur KAYHAN!

! General Directorate of Mineral Research and Exploration, Department of Marine Research, Ankara
Corresponding author e-mail: denizyagmur.kayhan@mta.gov.tr

Carbon capture, utilization and storage (CCUS) applications encompass capture of CO»,
which is an integral component of many processes, transportation depending on project scale,
utilization in value-added products, and storage in deep underground geological formations.
Among the stages of CCUS, storage is directly linked to geosciences. Storage is carried out in
areas, such as saline aquifers, depleted hydrocarbon reservoirs and coal seams, as well as
through applications, like enhanced oil recovery (EOR) and enhanced coal bed methane
(ECBM). Successful projects implementing these methods can be found in various parts of the
world. Carbon storage, which is among the key building blocks of energy future scenarios, also
supports sustainable development goals (especially SDG7 and SDG13). Like many fields,
carbon storage applications evolve through ongoing research conducted each year. A review of
recent studies highlights four themes: saline aquifers, risk assessments, storage in basalt and
machine learning. Saline aquifers have particular importance due to their high storage capacity,
widespread presence in offshore environments and suitable porosity-permeability
characteristics. Risk assessments are required steps to prevent adverse impacts associated with
potential leakage caused by subsurface migration of CO> following injection beneath the
seabed, faults and well integrity failures. Basalts have become a focus of recent research due to
their ability to enhance storage security through mineral trapping and their occurrence both
onshore and offshore. In applications where machine learning is integrated into carbon storage,
it stands out in tasks, such as parameter estimation, simulation development, problem-solving,
optimization and uncertainty reduction. In the case of Tiirkiye, while there are applications of
EOR, implementations in geothermal fields, research on ECBM and documentation on
potential storage sites, further studies are needed on the aforementioned current topics. In
particular, determining the country’s carbon storage capacity within the context of saline
aquifers; conducting risk assessments considering Tiirkiye’s faulted geological structure;
increasing the role of basalt in carbon storage research; incorporating machine learning into
carbon storage studies to provide a background for important works, such as capacity
estimation, risk analysis and site selection, are essential steps to keep pace with current
developments.

Keywords: CCUS, Saline aquifer, Risk assessment, Basalt, Machine learning.
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Datca ve Hisaronii Korfezlerinin Osinografik Yapisi ve Sediman
Tasimim Potansiyeli: Biitiinlesik Bir Osinografik Degerlendirme

Fulay YILDIZ', Barbaros SIMSEK!
!'Maden Tetkik ve Arama Genel Midiirliigii, Deniz Arastirmalar1 Dairesi Bagkanligi, Ankara
Sorumlu yazar e-posta: fulay.yildiz@mta.gov.tr

Datga Yarmmadasi, Ege Denizi'nin giineydogusunda Levanten havzasima gegis
kusaginda yer almakta; yarimadanin iki yaninda Datca Korfezi (bat1) ve Hisaronii Korfezi
(dogu) konumlanmaktadir. Bu ¢alismada, Ekim 2013 tarihinde MTA Selen Arastirma Gemisi
ile gerceklestirilen sefer kapsaminda alinan 74 CTD profili ile 5 ADCP hattindan elde edilen
profiller Python programlama dili kullanilarak biitiinlesik olarak degerlendirilmis; iki korfez ilk
kez sistematik bigimde karsilastirilmis ve istasyon dagilimlarit QGIS ortaminda haritalanmaistir.
CTD verileri bes agsamali bir is akisiyla islenmis; Datca ve Hisaronii havzalar1 27,95°E referans
boylami kullanilarak birbirinden ayrilmigtir. Her iki korfez de belirgin bir dikey tabakalagsma
sergilemektedir. Termoklin baslangici Hisaronli'nde 32,2 m, Datg¢a'da 39,3 m olarak
belirlenmis; 37-53 m arasinda termoklin, haloklin ve piknoklinin {ist iiste ¢akistig1 belirgin bir
gecis zonu tespit edilmistir. Hisaronili Korfezi, ylizey sicakligi ve tuzlulugu bakimindan Datca
Korfezi'nden farklilik gostermekte olup bu durum muhtemelen korfezin yari-kapali
geometrisiyle iliskilidir. Hisaronii'nde akintilar agirlikli olarak GB/GB—KB, Datga'da ise KB
yoniinde seyretmektedir. Iki korfez arasinda belirgin hiz farkliliklar1 gozlemlenmis olup
Hisarénii'nde 6l¢iilen hiz degerleri Datca'ya kiyasla daha yiiksektir. Ayni1 sefer kapsaminda elde
edilen kepge sediman verileri Dat¢a'da kum baskin, Hisaronii'nde ise camur baskin bir karakteri
ortaya koymaktadir. Holosen ¢dkelme hizlar1 Datca'da Hisaronii'ne kiyasla yaklasik 2,5 kat
daha yiiksek olup bu farklilik iki korfezin birbirinden ayrisan enerji rejimleriyle genel 6lcekte
uyumludur; bununla birlikte havza geometrisi ve sediman beslenimi gibi diger faktorlerle
birlikte degerlendirilmelidir. Biitiinlesik degerlendirmede ii¢ tasinim zonu tanimlanmaktadir:
yiizey tabakasinda yiiksek akinti enerjisi yeniden islenme ve yoOnlii tasinim potansiyelini
desteklemekte; gec¢is zonunda yogunluk bariyeri ince malzeme i¢in goreli birikim ve askida
kalma egilimini artirabilmektedir; derin suda ise siiregelen akint1 dinamigi sediman islenmesine
katkida bulunmaktadir. Sediman dagiliminin giincel hidrodinamik kosullarin yan1 sira havza
geometrisi, kaynak alan Ozellikleri ve morfolojik denetimle de sekillendigi
degerlendirilmektedir.

Anahtar Kelimeler: Datca Korfezi, Hisaronii Korfezi, Sediman tasinim potansiyeli.
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\bceanographic Structure and Sediment Transport Potential of Datca
and Hisaronii Bays: An Integrated Oceanographic Analysis

Fulay YILDIZ', Barbaros SIMSEK!
! General Directorate of Mineral Research and Exploration, Department of Marine Research, Ankara
Corresponding author e-mail: fulay.yildiz@mta.gov.tr

The Datca Peninsula is situated in the southeastern Aegean Sea at the transitional zone
between the Aegean and Levantine basins, flanked by Datca Bay (west) and Hisaronii Bay
(east). In this study, 74 CTD profiles and 2,683 ADCP profiles from 5 transects collected during
the October 2013 MTA Selen research cruise were subjected to integrated analysis using
Python; the two bays were systematically compared for the first time, and station distributions
were mapped in QGIS. CTD data were processed through a five-step workflow, with Datca and
Hisaronii sub-basins separated at 27.95°E. Both bays are dominated by Levantine Surface
Water (LSW) and exhibit pronounced vertical stratification. Thermocline onset was identified
at 32.2 m in Hisaronii and 39.3 m in Datca, with a well-defined 37—53 m transitional zone where
thermocline, halocline and pycnocline coincide. Hisardnii Bay shows higher surface
temperature and salinity compared to Datca Bay, likely related to its semi-enclosed geometry.
ADCP data were cross-validated against cruise report values, with all 5 transects confirmed
consistent. Currents in Hisaronii are predominantly SW/SW-NW directed, while Datca Bay
shows dominantly NW-directed flow. Notable velocity differences exist between the two bays,
with higher values recorded in Hisaronii. Transect AKN-8 indicates active currents throughout
the measured depth interval (to 75 m). Grab sediment data from the same cruise reveal sand-
dominated character in Dat¢a Bay and mud-dominated character in Hisaronii Bay. Holocene
sedimentation rates are approximately 2.5 times higher in Datca than in Hisar6nii, broadly
consistent with their contrasting energy regimes; however, these differences should be
evaluated together with basin geometry and sediment supply characteristics. Three sediment
transport zones are identified: in the surface layer, high current velocities support reworking
and directional transport potential; in the transitional zone, the density barrier may favor relative
fine-grained accumulation and prolonged suspension; and in the deep zone, persistent currents
contribute to sediment reworking. Sediment distribution is interpreted as being controlled not
only by contemporary hydrodynamic conditions but also by basin geometry, source area
characteristics, and morphological constraints.

Keywords: Datca Bay, Hisaronii Bay, Sediment transport potential.
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" Derin Deniz Jeolojik Miras: Tiirkiye Denizlerindeki Hidrotermal-
Soguk Sizint1 Sistemleri, Koruma Stratejileri ve Kiiresel Iklim Krizi
Yansimalari

Berna GUL!, Ozgiil UYANIK SONMEZ!
' MTA Genel Miidiirliigii, Deniz Aragtirmalari Dairesi, Ankara
Sorumlu yazar e-posta: berna.gul@mta.gov.tr

Tiirkiye’yi cevreleyen denizler, Alp-Himalaya orojenik kusaginin aktif tektonik ve
volkanik bilesenleri sayesinde diinya ¢apinda nadir goriilen jeo-habitat ¢esitliligine ev sahipligi
yapmaktadir. Bu ¢alisma; Marmara, Ege, Akdeniz ve Karadeniz’deki derin deniz sistemlerini,
buralardaki jeokimyasal dongli ve kemosentetik ekosistemlerin dinamigi {izerinden
inceleyerek, bu alanlarin birer jeolojik miras olarak korunmasina yonelik stratejik bir analiz
sunmaktadir. Arastirma kapsaminda, Marmara Denizi Cukurlugu boyunca Kuzey Anadolu Fay
Hatt1 (KAF) tizerinden yiikselen soguk metan sizintilar1 ile Ege Denizi’ndeki aktif Kolumbo
Deniz Alt1 Volkani’nin hidrotermal baca sistemleri karsilagtirmali olarak ele alinmistir. Bu
yapilar, giines 1s181indan bagimsiz gelisen "Karanlik Biyosfer" i¢in temel enerji girdisini (metan,
hidrojen siilfiir) saglayan birer jeokimyasal motor gorevi gérmenin yani sira, iklim degisikligi
caligmalarinda kritik Oneme sahiptir. Marmara ve Karadeniz tabanindaki metan hidrat
rezervleri, kiiresel 1sinma nedeniyle yiikselecek deniz suyu sicakliklarina karsi "uyuyan dev"
sera gazi depolar1 olarak biiyiik risk tasimaktadir. Kolumbo Volkani’nin yiiksek CO» ¢ikish
bacalari, okyanus asidifikasyonunun denizel yasam iizerindeki etkilerini anlamak i¢in essiz
birer dogal laboratuvar sunmaktadir. Ote yandan, kemosentetik siireclerle ger¢eklesen karbon
tutulumu (sequestration), bu sistemlerin iklim dengesindeki regiilator roliinii ortaya
koymaktadir. Ayrica, Karadeniz’in anoksik yapist ve Akdeniz’deki camur volkanlari, Tiirkiye
denizlerinin su altt jeolojik zenginliginin vazge¢ilmez unsurlari olarak tanimlanmistir.
Calismanin ana eksenini, bu hassas ekosistemlerin derin deniz madenciligi ve antropojenik
kirlilik gibi tehditlere karsi korunmasi olusturmaktadir. Onerilen koruma stratejisi; "Mavi
Miras" statiisiiniin tescil edilmesi, aktif sizint1 alanlarinin "Deniz Koruma Alan1" (MPA) ilan
edilmesi ve karbon tutulum (sequestration) kapasitelerinin siirdiiriilebilirligi i¢cin miidahalesiz
izleme teknolojilerinin (ROV/Sensor aglar1) entegrasyonunu icermektedir. Sonug¢ olarak,
Tiirkiye’nin derin deniz sistemlerinin korunmasi, sadece bir ekosistem yonetimi degil, kiiresel
iklim krizinin yonetilmesi ve gezegenin jeolojik belleginin muhafaza edilmesi olarak
degerlendirilmektedir. Bu alanlar ayn1 zamanda kiiresel karbon biitgesinin dengelenmesi ve
iklim degisikligi calismalar1 i¢in paha bicilemez birer dogal laboratuvar niteligindedir. Koruma
stratejileri, "jeo-habitat" odakli ve kemosentetik yasamin siirdiirebilirligini merkeze alan bir
yaklagimi benimsemelidir.

Anahtar Kelimeler: Jeolojik miras, Soguk sizintilar, Hidrotermal bacalar, Kiiresel iklim krizi,
Deniz koruma stratejisi.
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\%Deep-Sea Geological Heritage: Hydrothermal-Cold Seep Systems in
Tiirkiye’s Seas, Conservation Strategies and Global Climate Crisis

Reflections

Berna GUL!, Ozgiil UYANIK SONMEZ!

! General Directorate of Mineral Research and Exploration, Department of Marine Researches, Ankara
Corresponding author e-mail: berna.gul@mta.gov.tr

The seas surrounding Tiirkiye host a globally rare diversity of geo-habitats, thanks to
the active tectonic and volcanic components of the Alpine-Himalayan orogenic belt. By
examining the deep-sea systems in the Marmara, Aegean, Mediterranean, and Black Seas
through the lens of geochemical cycles and chemosynthetic ecosystem dynamics, this study
presents a strategic analysis for the preservation of these areas as geological heritage. Within
the scope of the research, cold methane seeps rising along the North Anatolian Fault (NAF)
through the Sea of Marmara depressions and the hydrothermal vent systems of the active
Kolumbo Submarine Volcano in the Aegean Sea are comparatively analyzed. These structures
serve as geochemical engines providing the primary energy input (methane, hydrogen sulfide)
for the "Dark Biosphere," which thrives independently of sunlight. Furthermore, they hold
critical importance for climate change studies. The methane hydrate reserves on the floors of
the Marmara and Black Seas pose a significant risk as "sleeping giant" greenhouse gas
reservoirs against rising seawater temperatures caused by global warming. The high-CO2
emitting vents of the Kolumbo Volcano offer unique natural laboratories for understanding the
effects of ocean acidification on marine life. On the other hand, carbon sequestration occurring
through chemosynthetic processes highlights the regulatory role of these systems in climate
balance. Additionally, the anoxic structure of the Black Sea and the mud volcanoes in the
Mediterranean are identified as indispensable elements of the underwater geological richness
of Tiirkiye's seas. The main axis of the study involves the protection of these sensitive
ecosystems against threats such as deep-sea mining and anthropogenic pollution. The proposed
conservation strategy includes the registration of "Blue Heritage" status, the designation of
active seep areas as "Marine Protected Areas" (MPAs), and the integration of non-invasive
monitoring technologies (ROV/Sensor networks) to ensure the sustainability of carbon
sequestration capacities. In conclusion, the conservation of Tiirkiye’s deep-sea systems is
regarded not merely as ecosystem management, but as the management of the global climate
crisis and the preservation of the planet's geological memory. These areas also serve as
invaluable natural laboratories for balancing the global carbon budget and advancing climate
change research. Conservation strategies should adopt an approach that is "geo-habitat"
oriented and centered on the sustainability of chemosynthetic life.

Keywords: Geological heritage, Cold seeps, Hydrothermal vents, Global climate crisis, Marine
conservation strategy.
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“ Mavi Biiyiime Perspektifinden Tiirkiye’de Denizel Yenilenebilir Enerji
Teknolojilerinin Kavramsal Degerlendirilmesi

Biisra SAHINAL'
!Istanbul Teknik Universitesi, Denizcilik Caligmalari, Lisansiistii Egitim Enstitiisii, Istanbul
Sorumlu yazar e-posta: sahinalb25@jitu.edu.tr

Denizel yenilenebilir enerji teknolojileri, kiiresel karbon notr hedefleri ve siirdiiriilebilir
mavi biiylime stratejileri agisindan 6nemli bir konuma sahiptir. Tiirkiye’nin genis kita sahanligi,
farkli denizlerde gozlenen osinografik 6zellikler ve kiy1 topografyasi, bu alandaki teknolojilerin
uygulanabilirligini degerlendirmek i¢in uygun bir cer¢eve sunmaktadir. Bu calisma, dalga
enerjisi sistemleri, akinti tiirbinleri, Offshore riizgar teknolojileri ve 1sil gradyan (OTEC)
uygulamalar1 gibi baslica denizel enerji ¢oziimlerini teknik ozellikleri, cevresel etkileri ve
potansiyel kullanim alanlar1 agisindan kavramsal bir yaklasimla ele almaktadir. Tiirkiye
kiyilarmin genel morfolojik ve hidrodinamik yapisi degerlendirildiginde, Ege ve Marmara
bolgelerinin offshore riizgar enerjisi i¢in uygun kosullar sundugu; Karadeniz’in ise akinti
enerjisi bakimindan orta vadede uygulanabilir bir alan olusturdugu goriilmektedir. Dalga
enerjisi teknolojilerinin ise heniiz tam olgunluga ulasmadigi, bu nedenle yakin dénemde pilot
uygulamalarla ilerlemesinin daha ger¢ek¢i oldugu anlasilmaktadir. Bu calisma, Tiirkiye’nin
denizel yenilenebilir enerji alanindaki firsat ve kisitlarin1 mavi biiyliime vizyonu dogrultusunda

ele alarak gelecekte yapilacak arastirmalar ve politika temelli degerlendirmeler i¢in biitiinciil
bir perspektif sunmaktadir.

Anahtar Kelimeler: Mavi biliylime, Denizel yenilenebilir enerji, Offshore riizgar.
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\bonceptual Evaluation of Marine Renewable Energy Technologies in
Tiirkiye from a Blue Growth Perspective

Biisra SAHINAL'
!'Istanbul Technical University, Graduate School, Maritime Studies, Istanbul
Corresponding author e-mail: sahinalb25@itu.edu.tr

Marine renewable energy technologies hold a significant position in terms of global
carbon-neutral goals and sustainable blue growth strategies. Tiirkiye’s extensive continental
shelf, the oceanographic characteristics observed in different seas, and its coastal topography
provide a suitable framework for evaluating the applicability of technologies in this field. This
study addresses major marine energy solutions, such as wave energy systems, current turbines,
offshore wind technologies, and thermal gradient (OTEC) applications, through a conceptual
approach in terms of their technical specifications, environmental impacts, and potential areas
of use. When the general morphological and hydrodynamic structure of Tiirkiye's coasts is
evaluated, it is observed that the Aegean and Marmara regions offer suitable conditions for
offshore wind energy, while the Black Sea constitutes an applicable area for current energy in
the medium term. It is understood that wave energy technologies have not yet reached full
maturity; therefore, it is more realistic for them to progress through pilot applications in the
near term. By addressing Tiirkiye’s opportunities and constraints in the field of marine
renewable energy in line with the blue growth vision, this study offers a holistic perspective for
future research and policy-based evaluations.

Keywords: Blue growth, Marine renewable energy, Offshore wind.
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Deniz Bilimleri ve Kiy1 Bolgesi Yonetimi Lisansiistii Egitiminde
Transdisipliner Yaklasim

Sezgi ADALIOGLU!

! Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Izmir
Sorumlu yazar e-posta: sezgi.aoglu@deu.edu.tr

Kiy1 bolgeleri stirekli degisen ve bu dogrultuda yonetim stratejilerinin giincellenmesi
gereken dinamik bir yapidir. Deniz ve Kiy1 bolgesi yonetimi, ekolojik siiregler ve sosyo-
ekonomik yapilarin birlikte barindirdig1 ¢ok boyutlu heterojen alanlari temsil etmektedir. Bu
haliyle beraberinde bir¢cok karmasik soruyu da barindirmaktadir. Giinimiizde internet, dijital
medya ve teknolojik laboratuvar cihazlarinin gelismesi ile akademik yasam icerisinde farkl
olanaklar, yeni alanlar ve metodolojik cesitlilik yaratmistir. Bu teknolojik ivme, karmasik
sorunlarin analizini kolaylastirirken, geleneksel disiplinler arasindaki kati smirlari da
muglaklastirmistir. Deniz bilimleri ve kiy1 yonetimi gibi ¢ok katmanli alanlarda, yakin gecmise
kadar problemlerin analizi, farkli disiplinlerin belirli bir uyum igerisinde ¢alismasini (¢oklu
disiplinler- multidisipliner yaklasim) gerekli kilmaktaydi. Ancak bagimsiz disiplinlerin
toplumsal ve c¢evresel sorunlar1 tek basina c¢oziimlemedeki yetersizliginin anlagilmasiyla
birlikte; disiplinler arasi entegrasyonu asan, bilgi iiretim siireclerini birlestiren disiplinler aras1
(interdisipliner) ve disiplinler 1istli (transdisipliner) yaklasimlara duyulan ihtiyag
belirginlesmistir. Kiy1 bolgesi yonetiminde lisansiistii diizeydeki 6grencilerin ve bu akademik
stirecler araciligiyla genis halk kitlelerinin yonetime dahil edilmesi, insan-mekéan etkilesimini
giiclendirerek siirecin verimliligini artiracaktir. Ug tarafi denizlerle gevrili bir iilke olarak, deniz
bilimleri enstiitiilerinin mezun insan potansiyelinin giin gegtik¢ce azalmasi tilke olarak mavi
ekonomi, ekosistem koruma ve stratejik kaynak yonetimi konularindaki potansiyelimizi tam
anlamiyla gerceklestirmemizin dniindeki en kritik engellerden biridir. Bu calisma; disipliner,
multidisipliner ve transdisipliner kavramlarini kuramsal ¢ercevede irdeleyerek, Deniz Bilimleri
ve Kiy1 Alanlar1 Yonetimi yiiksek lisans giris sartlarinin ve miifredatinin transdisipliner bir
yaklasimin gerekliligini vurgulamaktadir. Deniz ekosistemi ile kiyr bolgelerindeki sosyo-
ekonomik dinamiklerin disiplinler iistii bir perspektifle ele alinmasinin; 6grenme siireglerinin
kaliciligin1 ve motivasyonu artiracagini ongdrmektedir. Bir dinamo etkisi yaratarak toplumsal
Olcekte ekolojik farkindalig giiglendirecegi savunulmaktadir.

Anahtar Kelimeler: K1y1 bolgesi yonetimi, Deniz bilimleri, Lisansiistii egitimi, Transdisipliner
yaklasim, STEAM.
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Transdisciplinary Approach in Graduate Education in Marine Sciences
and Coastal Zone Management

Sezgi ADALIOGLU'
! Dokuz Eyliil University, Institute of Marine Sciences and Technology, izmir
Corresponding author e-mail: sezgi.aoglu@deu.edu.tr

Coastal zones are dynamic structures that are constantly changing and require updating
management strategies accordingly. Marine and coastal zone management represents multi-
dimensional, heterogeneous areas encompassing ecological processes and socio-economic
structures. As such, it also raises many complex questions. Today, the development of the
internet, digital media, and technological laboratory equipment has created different
opportunities, new fields, and methodological diversity within academic life. This technological
momentum facilitates the analysis of complex problems while blurring the rigid boundaries
between traditional disciplines. In multi-layered fields such as marine sciences and coastal
management, until recently, problem analysis required the harmonious collaboration of
different disciplines (multidisciplinary approach). However, with the realization of the
inadequacy of independent disciplines in solving societal and environmental problems alone,
the need for interdisciplinary and transdisciplinary approaches that go beyond interdisciplinary
integration and combine knowledge production processes has become evident. In coastal zone
management, the involvement of postgraduate students and, through these academic processes,
the broader public in management will strengthen human-space interaction and increase the
efficiency of the process. As a country surrounded by seas on three sides, the decreasing
potential of human beings graduated in marine science institutes is one of the most critical
obstacles to fully realizing our potential in blue economy, ecosystem protection, and strategic
resource management. This study, by examining the disciplinary, multidisciplinary, and
transdisciplinary concepts within a theoretical framework, emphasizes the necessity of a
transdisciplinary approach in the admission requirements and curriculum of the Master's
program in Marine Sciences and Coastal Area Management.

Keywords: Coastal zone management, Marine science, Graduate education, transdisciplinary
approaches, STEAM.

256



EY
\L\)Z Lg, )
o, <

7. ULUSAL DENIZ BILIMLERI KONFERANSI

571/5&3/\\é

\“r

Marmara Denizi Istavrit Baliklarinda Polisiklik Aromatik
Hidrokarbonlarin (PAH) ve Saghk Risklerinin Miisilaj Oncesi ve Sonrasi
Karsilastirmah Degerlendirilmesi

Deniz TASKIN KAYA'!, Esra Billur BALCIOGLU [ILHAN!
! Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi Anabilim Dali, Istanbul
Sorumlu yazar e-posta: ebillur@istanbul.edu.tr

2021 yilinda Marmara Denizi’nde genis alanlara yayilan misilaj olusumu, bolgenin
cevresel durumunu gozler oniline seren 6nemli bir ekolojik kriz olarak kayda ge¢mistir. Bu olay,
denizel sistemlerde artan antropojenik baskilar ve iklimsel degiskenlerin birlesik etkisini agikca
ortaya koymustur. Olusan bu jelimsi yapi, hidrofobik 6zellikteki polisiklik aromatik
hidrokarbonlar (PAH) gibi organik kirleticilerin adsorpsiyonunu kolaylastirarak denizel
ortamda birikim ve tasiim dinamiklerini degistirebilmekte, ayn1 zamanda bu kirleticilerin
trofik transfer yoluyla balik dokularinda birikimini etkileyebilmektedir. Bu ¢aligmada da 2019
ve 2023 yillarinda Marmara Denizi’ nde aym istasyonda (MD26) trolden alian Istavrit tiirii
(Trachurus meditterraneus) baliklarda PAH konsantrasyonlari, kokenleri ve iki farkli
zamandaki konsantrasyonlar1 belirlenmis, bu degerler iizerinden ¢ocuk, ergen, geng¢ yetiskin,
yetiskin ve yasli yas gruplari tizerindeki potansiyel saglik risk degerlendirmesi yapilmistir. Risk
degerlendirmesi kronik giinliik alim (CDI), Tehlike Kaysayis1 (HQ), Tehlike Indeksi (HI) ve
Kanserojen risk (CR) degerleri hesaplanmigtir. Buna gore Marmara denizi istavrit baliklarinda
miisilajdan o6nceki ve sonraki toplam PAH (Xi6PAH) ve kanserojen 0Ozelligi ile bilinen
Benzo(a)piren (BaP) konsantrasyonlar1 sirasiyla 44,37 ppb ve 13,56 ppb, 1,56 ppb ve 4,58 ppb
olarak tespit edilmistir. CDI degerleri ise tiim risk gruplart i¢inde 1,21E-05 — 4,46E-05 ve
3,69E-06 — 1,36E-05 araliklarinda degismistir. Hesaplanan HI degerleri 2,25E-04 — 8,31E-04
ve 2,41E-05 — 8,9E-05 araliklarinda bulunmustur. Tiim bu araliklar dikkate alindiginda bulunan
en yliksek degerlerin tiimii ¢cocuk risk grubundadir. Bu durum, ¢ocuklarin diger yas gruplarina
kiyasla kirliligin yaratabilecegi potansiyel risklere kars1 daha savunmasiz olduklarina isaret
etmektedir. Ancak tiim HQ ve HI degerleri 1’ in altinda oldugundan kanserojen saglik riskinin
olmadigi da soylenebilmektedir. Ayrica benzo(a)antrasen, krizen, benzo(b)floranten,
benzo(k)floranten, benzo(a)piren, indeno(1,2,3)piren, dibenzo(a,h)antrasen ve
benzo[g,h,i]perilen bilesenleri i¢in CR bulgular1 ise 1,05E-05 — 3,86E-05 ve 7,17E-06 — 2,65E-
05 araliklarinda bulundugundan kabul edilebilir (10* <CR<10°) smirlardadir. PAH
konsantrasyonlar: ve buna bagli olarak hesaplanan risk indisleri sonuglarina gore miisilaj
sonrasi bu degerlerde diislis kaydedilmistir. Bu diisiis, kirleticinin ortadan kalkmasindan ziyade
miisilaj matrisi tarafindan adsorbe edilerek sedimente tasinmasi ve kismen mikrobiyal
degradasyon siirecleri ile agiklanabilmektedir.

Anahtar Kelimeler: Marmara Denizi, Miisilaj, Petrol hidrokarbonlari, Saglik risk tahmini.
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Comparative Evaluation of Polycyclic Aromatic Hydrocarbons (PAHs)
and Health Risks in Horse Mackerel from the Sea of Marmara Before and
After the Mucilage Event

Deniz TASKIN KAYA', Esra Billur BALCIOGLU {LHAN'
! Istanbul University, Institute of Marine Sciences and Management,
Chemical Oceanography Department, Istanbul
Corresponding author e-mail: ebillur@istanbul.edu.tr

The widespread mucilage that occurred in the Sea of Marmara in 2021 has been
recorded as a significant ecological crisis that highlighted the region’s environmental condition.
This event clearly demonstrated the combined effects of increasing anthropogenic pressures
and climate-related factors on marine ecosystems. This gel-like structure can alter the
accumulation and transport dynamics of organic pollutants—such as polycyclic aromatic
hydrocarbons (PAHs) with hydrophobic properties—in the marine environment by facilitating
their adsorption; it can also influence the accumulation of these pollutants in fish tissues through
trophic transfer. In this study, PAH concentrations, sources, and concentration levels at two
different time points were determined in Trachurus meditterraneus (horse mackerel) caught by
trawl at the same station (MD26) in the Marmara Sea in 2019 and 2023; and based on these
values, a potential health risk assessment was conducted for the following age groups: children,
adolescents, young adults, adults, and the elderly. As part of the risk assessment, the Chronic
Daily Intake (CDI), Hazard Quotient (HQ), Hazard Index (HI), and Carcinogenic Risk (CR)
values were calculated. Accordingly, the total PAH (X16PAH) and benzo(a)pyrene (BaP)—a
component known for its carcinogenic properties—concentrations in horse mackerel from the
Sea of Marmara before and after the mucilage were determined to be 44.37 ppb and 13.56 ppb,
and 1.56 ppb and 4.58 ppb, respectively. The CDI values ranged from 1.21E-05 to 4.46E-05
and from 3.69E-06 to 1.36E-05 across all risk groups. The calculated HI values are in the ranges
of 2.25E-04 — 8.31E-04 and 2.41E-05 — 8.9E-05. When all these ranges are considered, all of
the highest values found are in the child risk group. This indicates that children are more
vulnerable to the potential risks posed by pollution compared to other age groups. However,
since all HQ and HI values are below 1, it can be said that there is no carcinogenic health risk.
In addition, the CR results for the benzo(a)anthracene, chrysene, benzo(b)floranthene,
benzo(k)floranthene, benzo(a)pyrene, indeno(1,2,3) pyrene, dibenzo(a,h)anthracene, and
benzo[g,h,i]perylene, the CR results were within the acceptable ranges of 1.05E-05 — 3.86E-05
and 7.17E-06 — 2.65E-05 (10-4 < CR < 10-6). According to the results of PAH concentrations
and the associated risk indices, a decrease in these values was observed following the mucilage.
This decrease can be attributed not so much to the elimination of the pollutant as to its
adsorption by the mucilage matrix and subsequent transport to the sediment, as well as to partial
microbial degradation processes,

Keywords: The Sea of Marmara, Mucilage, Petroleum hydrocarbons, Health risk estimation.
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Deniz Cayirlari, EKkosistem Hizmetleri ve Arastirma Yontemleri

Melike idil O0Z'*
!Canakkale Onsekiz Mart Universitesi, Denizcilik Meslek Yiiksekokulu, Sualti Teknolojisi Programi, Canakkale
2TUDAV (Tiirk Deniz Arastirmalar1 Vakf1), Istanbul
Sorumlu yazar e-posta: idiloz@comu.edu.tr

Ekosistem hizmetleri, insanlarin ekosistemlerden elde ettigi faydalar olarak
tanimlanmakta olup, ekosistem igindeki etkilesimlerin bir sonucu olarak ortaya c¢ikan bir
kavramdir ve ilk olarak 2005 yilinda yaymlanan Milenyum Ekosistem Degerlendirmesi ile
sistematik bir ¢erceveye kavusturulmustur. Diinya ve iilkemiz kiy1 ekosistemleri iginde, oksijen
saglamasi, biyogesitliligi desteklemesi, habitat olusturmasi, beslenme, {ireme ve yavru barinma
alan1 olmasi1 ve kiy1 yapisin1 korumasi gibi 6zellikleri sayesinde cesitli anlagmalarla koruma
altina alinmis olan hassas ve kritik dneme sahip deniz ¢ayirlari, “mavi karbon yutaklar1” olarak
degerlendirilmeleri ile ilgili yapilan giincel ¢aligmalarin da odagi haline gelmistir. Sadece
Akdeniz’de ve yalniz Posidonia oceanica tiirii ile ilgili yapilmis ¢alismalarda tahmin edilen
karbon baglama ve saklama miktarinin yillik toplam 4 milyon tondan fazla oldugu, bunun
iilkemiz kiyilarindaki karsiliginin yaklagik 110 bin ton karbon oldugu bildirilmektedir. Bu
calisma, deniz cayirlarinin sagladigi ekosistem hizmetlerini ve mavi karbon baglamindaki
onemini, aragtirma yontemleri kullanarak degerlendirmeyi amaglamaktadir.

Anahtar Kelimeler: Deniz ¢ayirlari, Ekosistem hizmetleri, Mavi karbon.
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Seagrasses, Ecosystem Services and Research Methods

Melike idil 7'

!Canakkale Onsekiz Mart University, Vocational School of Maritime,
Department of Underwater Technology, Canakkale
2Turkish Marine Research Foundation (TUDAYV)
Corresponding author e-mail: idiloz@comu.edu.tr

The concept of ecosystem services, briefly defined as the benefits that humans derive
from ecosystems and emerging from interactions within ecological systems, was first
introduced as an approach in the Millennium Ecosystem Assessment published in 2005. Across
coastal ecosystems worldwide and in Tirkiye, seagrasses — recognized as sensitive and
critically important habitats — have been protected through various agreements for their
functions, including oxygen production, support of biodiversity, habitat formation, provision of
feeding, breeding, and nursery grounds, and stabilization of coastal structures. In recent years,
they have also become a focal point of scientific studies as “blue carbon sinks.” Estimates based
solely on studies conducted in the Mediterranean Sea and on the species Posidonia oceanica
indicate that annual carbon sequestration and storage exceed 4 million tons, with approximately
110,000 tons of this amount attributed to the coastal waters of Tiirkiye. This study aims to
evaluate the ecosystem services provided by seagrasses and their importance in the context of
blue carbon, using research methods.

Keywords: Seagrasses, Ecosystem services, Blue carbon.
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SONUC BILDIiRGESI

13-15 Mayis 2026 tarihleri arasinda Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi
Enstitiisii ev sahipliginde diizenlenen 7. Ulusal Deniz Bilimleri Konferansi, “Tiirkiye’nin Mavi
Vizyonu” temasi cercevesinde, deniz bilimleri alaninda c¢alisan akademisyenleri, kamu
kurumlarini, 6zel sektor temsilcilerini ve geng arastirmacilar bir araya getirmistir.

Universitelerden ve cesitli kamu kuruluslarindan toplam 176 arastirmaci, uzman ve paydasin
bir araya geldigi bu platform, deniz bilimlerinin ¢ok disiplinli yapisini yansitan verimli bir bilgi
paylasim ortam1 sunmustur. Konferans siiresince, Tiirkiye'nin deniz bilimleri alanindaki giincel
arastirma kapasitesini ortaya koyan toplam 115 bilimsel bildiri sunulmustur. Bu ¢alismalarin
92'si s6zIii sunum, 23'l ise poster sunumu olarak gerceklestirilmistir.

Konferans istatistikleri ve sunulan bildiriler 1s18inda, "Tiirkiyenin Mavi Vizyonu'"nu
sekillendirecek temel stratejik bulgular su sekilde 6zetlenmistir:

Ekosistem Izleme ve Biyolojik Cesitlilik: Sunulan bildirilerin ¢ogunlugunu olusturan deniz
biyolojisi oturumlarinda; deniz ¢ayirlarinin (Posidonia oceanica vb.) ekosistem hizmetleri,
istilact tiirlerin deniz ekosistemleri iizerindeki ekolojik etkileri ve biyogesitliligin korunmasina
yonelik koruma alani planlamalar1 vurgulanmistir. Dijital indeks hesaplama araglarinin ekolojik
izleme siireclerindeki standartlastirici rolii teyit edilmistir.

Kirlilik, iklim Degisikligi ve Kimyasal Baskilar: Denizlerimizde giderek artan agir metal,
kalict organik kirleticiler ve farmasotik bilesiklerin varligi ekosistem riski baglaminda
degerlendirilmistir. Sediman tarihlendirme yontemleri ve izotop yaklasimlari kullanilarak
kirlilik baskisinin yillar i¢indeki degisimi gdzler 6niine serilmistir.

Mavi Biiyiime ve Miihendislik Uygulamalari: Sirdiiriilebilir kalkinma hedefleri
dogrultusunda Mavi Biiylime konsepti, atitk midye kabuklarindan modiiler yapay resif
uygulamalari, deniz iistii riizgar elektrik santralleri ve dalga havuzu/taskin simiilasyonlar1 gibi
kiyr miithendisligi projeleriyle desteklenmistir. Yenilenebilir denizel enerji ile gaz hidrat
potansiyeli enerji jeopolitiginde dnemli basliklar olarak 6ne ¢ikmugtir.

Kutup Arastirmalar1 ve Kiiresel Vizyon: Ulusal osinografik yetkinligimizin sinirlarini
genisleten Antarktika denizel ve tatl su ekosistemlerindeki mikroplastik kirliligi caligmalari ile
Trans-Arktik deniz seferlerine ait biyo-toksin bulgulari, Tiirkiye'nin kiiresel iklim
arastirmalarindaki aktif roliinii kanitlamistir.

Sualti Kiiltiirel Mirasin Belgelemesi: Sualt1 arkeolojisi arastirmalar1 kapsaminda gelistirilen
yeni teknolojilerin, kiiltiirel mirasin yiiksek ¢oziiniirliiklii belgelenmesi ve dijital ikizinin
olusturulmasina 6nemli katkilar sunduguna, Kizlan Osmanli Batig1 ve AE2 Denizaltis1 gibi
sualti kiiltiirel mirasimizin korunmasi ile hukuki statiilerinin belirlenmesine dikkat ¢ekilmistir.
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Gaz Hidratlar: Ulkemiz karasularinda bulunan gaz hidrat alanlarmin, alisilmis enerji
kaynaklarinin disinda 6nemli bir potansiyel tasidigi; gelecekte stratejik bir enerji kaynagi olarak
degerlendirildigi ve bu nedenle haritalanmasinin biiylik 6nem arz ettigi ifade edilmistir.

Sonuc olarak;

7. Ulusal Deniz Bilimleri Konferansi, Tiirkiye’de deniz bilimlerinin mevcut durumunu ve
gelecege yonelik yonelimlerini kapsamli bi¢imde ortaya koymus; iiniversiteler, arastirmacilar
ve karar alict mekanizmalar arasindaki disiplinlerarasi is birliginin, Tiirkiye denizlerinin ve kiy1
ekosistemlerinin haritalanmasi ve korunmasindaki kritik roliinii bir kez daha gostermistir. Elde
edilen bilimsel verilerin, Tiirkiye nin “Mavi Vizyonu” dogrultusunda gelistirilecek stratejilere

ve "Mavi Biiyiime" politikalarina dogrudan entegre edilmesi gerektigi tiim paydaslarin ortak
goriigii olarak kayit altina alinmustir.
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