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SEMPOZYUM HAKKINDA

Ulkemizdeki denizler; cesitli
nedenlerle kirlenmeye maruz
kalmaktadir. ~ Kirlilik  baskilarinin
onlenmesi ve gerekli tedbirlerin

alinmasi icin, kirlilik kaynaklari ile
kimyasal ve ekolojik statilerinin
belirlenmesi ve kirleticilerin izlenmesi
gerekmektedir. Bu kapsamda, 2011

yihna  kadar taraf  oldugumuz
uluslararasi Bolgesel Deniz
Sozlesmeleri  geredi, Ege ve

Akdeniz’de MEDPOL, Karadeniz'de
BSIMAP, Marmara Denizi'nde ise
BSIMAP ve MEMPHIS programlari
kapsaminda  izleme  calismalari
yUritilmustor. 2000'li yillarda
yurirlige giren AB Su Cerceve
Direktifi (SCD) ve AB Deniz Stratejisi

Cerceve  Direktifi  (DSCD) ile
ekosistem  temelli  yonetim ve
bitincul izleme yaklasiminin

getirilmesi ile Glkemizde deniz izleme
calismalar butinlesik ve ekosistem
odakli  bir  yaklasimla izleme
programina donistirilmustor.

Bu cercevede, T.C. Cevre, Sehircilik
ve Iklim Degisikligi  Bakanhg
tarafindan, 2011 vyilindan itibaren
deniz izleme ¢alismalari “Denizlerde
Butunlegik Kirlilik Izleme Programi
DEN-iz” adi altinda TUBITAK
Marmara Arastirma Merkezi (MAM)
Deniz Arastirmalari ve Teknolojileri

Arastirma  Grubu ile  beraber
yuritulmektedir.

DEN-iZ Programi kapsaminda, tim
denizlerimizde  meydana  gelen
kirliligin izlenerek, ulusal deniz ve kiyi
yonetimi politika ve stratejilerinin
belirlenmesine altlik olusturulmasi
amaglanmakta ve calisma sonunda,
tim  bulgulara yonelik kapsamli
degerlendirme raporlari
Uretilmektedir.

“Denizlerde Bitunlesik Kirlilik izleme
2020-2022 Programi (DEN-iz)"
kapsaminda, elde edilen bulgularin
degerlendiriimesi,  kirlenmis  veya
riskli alanlar i¢in alinacak tedbirlerin
yasal dizenlemelere, strateji ve
eylem planlarina dahil edilebilmesi ve
basta kamu kurum ve kuruluslari,
belediyeler, Universiteler ve cevresel
STK'lar olmak Uzere ilgili paydas
gruplarla bilgi aligverisinde
bulunulmasi amaci ile 6-9 Aralik 2022
tarihlerinde Antalya’da 4 gUn siren
“lIl. Ulusal Denizlerde izleme ve
Degerlendirme Sempozyumu”
dizenlenmistir.

Sempozyum serisinin ilki  “2014 -
2016 Denizlerde Butinlesik Kirlilik
izleme Projesi” kapsaminda 21-23
Aralik 2016 tarihinde Ankara’da, “ll.
Ulusal  Denizlerde izleme ve
Degerlendirme Sempozyum”u 11-13
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Aralik 2019 tarihlerinde Ankara‘da
gergeklestirilmistir.

Sempozyum serisi ile, deniz izleme
faaliyetlerinden elde edilen
sonuglarin,  bilimsel  bir  etkinlik
dahilinde daha genis bir kitle ile
paylasilmasi, yayginlastiriimasi ve bu
calismalar destekleyebilecek diger
projeler/calismalardan elde edilen
guncel bilimsel bulgu ve oneriler ile
birlikte degerlendirilebilecegi ulusal
dizeyde bir platformun olusturulmasi
hedeflenmektedir.

ButUnlesik izleme faaliyetleri ile
hedeflenen, zaman ve mekan
Olceginde uyumlu (entegre), c¢ok

bilesenli ve dediskenli bir izleme
programinin ve alt programlarinin
birlikte isletilmesi ve
dederlendirmelerin bu bilesenler arasi
iliskiler gozetilerek yapilabilmesidir.
Bu izleme ve degerlendirme
yaklagimi, baski, durum ve etki
gostergelerini de desteklemeli ve
nihai olarak iyi ¢evresel/ekolojik
durum hedeflerinin tanimlanmasini,
takibini ve bu hedeflere ulagmak icin
alinacak yonetimsel kararlarin
Ol¢ulebilmesini saglamalidir.

T.C. (Cevre, Sehircilik ve Iklim
Degisikligi  Bakanhg  tarafindan
dizenli yUritilen DEN-iZ Programi
ile tim denizlerimizde meydana
gelen kirlilik ~ ve  etkilerinin,
denizlerimizin biyolojik kalite

durumunun izlenerek, ulusal deniz ve
kiyi yonetimi politikalarinin,
stratejilerinin belirlenmesi ve alinacak
onlemlerin etkilerinin takibine althk
olusturulmasi amaglanmaktadir.

Dizenlen Sempozyum ile izleme alt
bilesenleri olarak tanimlanabilecek
bashklar kapsaminda yapilan
calismalarin, izleme ve
degerlendirmeyi birlikte yansitacak
sekilde paylasimi hedeflenmektedir.
Bu baglamda, deniz izleme ve
degerlendirme gincel yaklasimlar,
bu faaliyetlerin derinlemesine anlama
ve 0grenme (arastirma) ile iliskileri,
bilgi/veri bosluklari ve ihtiyaglarin
irdelenebilmesi de bu sempozyumun
amaclari arasindadir.

DEN-iZ Programi, tum denizler igin,
ulusal mevzuatimiza uygun olarak,
Ulkemizin taraf oldugu Bolgesel
Deniz Soézlesmeleri olan Barselona ve
Bikres Sozlesmeleri ile uygulama
programlari  ve AB  direktifleri
cercevesinde,  ekosistem  temelli
izleme yaklasimi benimsenerek 3'er
yillik dénemler olarak
gerceklestiriimektedir.

DEN-IZ Programi (2014 - 2022)
kapsaminda; TUBITAK MAM
koordinasyonunda 17  Arastirma
Kurumu, 150'den fazla bilim insani ve
7 arastirma gemifteknesi ile deniz ve
kiyida toplam  400'Un  Ustinde
noktada duzenli izleme agi kurularak,
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tim  denizlerimizin  kimyasal ve
ekolojik durum tespiti yapilmaktadir.
Ayrica, belirlenen 6nlemlerin etkinligi
degerlendirilmektedir.

Sempozyum boyunca;

“DEN-iZ Tanitimi ve DEN-iZ Film
Gosterimi”

“"MUsilaj ve Marmara Denizi”
*Otrofikasyon”

“Kirleticiler”

“iklim Degisikliginin Denizlerimiz
Uzerindeki Etkisi”

“UA ve Gozlem Sistemleri”
“Deniz Copleri”

"Biyogesitlilik ve Habitat”

aw "Biyogesitlilik — Fitoplankton”

aw

“Biyogesitlilik - Bentik Makroalg”
“Biyogesitlilik - Zooplankton ve Balik”
“Yeni Konular/Alanlar”

oturumlar ve tim bu oturumlarin
dederlendirildigi sonug paneli
gergeklestirilmistir.  S6z  konusu
panelde CSID Bakanligi deniz ve kiy
yonetimi politikalari ile ilgili yapilan

calismalar ve denizlerde izleme
calismalart  ile  arasindaki  bag
tartisiimis, DEN-iz 2023-2025

programi hazirliklarina yéne verecek
Oneriler yer almistir.

Sempozyumun acilis  oturumunda
TUBITAK-MAM Bagskani, CSiD CED,
izin ve Denetim Genel MU{dirg,
Laboratuvar Ol¢im ve izleme Daire
Bagkani, Su ve Toprak Kirliligi izleme
Sube Mudiry ve TUBITAK-MAM
BYIDS Deniz Arastirmalar  ve

Teknolojileri Arastirma Grubu Proje
Koordinatéri tarafindan acgilis ve
tanitim  konusmalar  yapilmistir.
Ardindan Bolgesel Deniz
Sozlesmeleri ve deniz izlemelerin
uluslararasi baglamda énemini iceren
sunumlar UNEP/MAP  Barselona
Sozlesmesi Sekreteryasi ve Bukres
Sozlesmesi Karadeniz  Komisyonu
Sekreteryasi davetli konusmacilari
tarafindan gerceklestirilmistir.

Sempozyumda s0zl0 ve poster
sunumlarinin yani sira fotograf sergisi
ve yarismasi dizenlenmis, fotograf
yarismasinda dereceye girenlere,
ayrica sempozyum ve programa katki
saglayanlara plaketleri takdim
edilmistir. ~ Sempozyuma,  kamu
kurum ve kuruluslar, Universiteler,
belediyeler, sivil toplum kuruluglari ve
uluslararasi kurum ve kuruluslarindan
bilim  insanlari, arastirmaci  ve
temsilcilerden olusan yaklasik 200
kisinin Ustunde katiimci yer almistir.

Bu Sempozyumu ile uzmanlar,
akademisyenler, yoneticiler, karar
vericiler ve politikacilarin bitUnsellik
icinde ve belli mistereklerde durum
degerlendiriimesine imkan saglanmis
ve Sempozyum Sonu¢ Bildirgesi
hazirlanmistir.

2023 yilinda baglamasi planlanan IV.
dénem DEN-iZ (2023 — 2025) ile
Programi’'nin 20. yil kutlanacaktir.
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DENIZLERDE BUTUNLESIK KiRLILIK
iZLEME PROGRAMI

Gahgma Konular: kisaca sunlardsr:

DEN-iZ AMACI

Amag ve Hedefler

4 ve ekoloji koite
durumunan izlenmes: al deniz ve kiy: yone-
timi poitikalarnin ve strotejilerinin belirlenmesi/gozden
geciriimesi ve ohnan onlemierin etkilerinin tokibine otk
olusturuimosi omaglanmaktads. Temel hedef. denizler-
mizi korumak ve kaynaklanndan ir
mabimok icin kil 6r
veriyi ve yopilan degerlendirmeler ile
mektir

s ama: tem yoklogmii yonetim prensiplerine
uygun olorak, denizlerde bituniesk ileme ve deger-
endirme alismalannin alansal ve zomansol clarck doho

il hale getirilmesi. alt il plorindan
ohugmas: ve urlondestekieritalkte ye! leme beten
ve yontermierinin de hayota gegirim

EN-iZ hedefierinin dstay!

ne progro

te verimistr

rimizi kirleten insan fool
leein dederles

lerinden kaynok
ve haritalande-

ve temiz (etilenmenn
uyy, biyota va
etol ve orgonik krleticiir e b

3 Kirliige kors:
sulanmada Gtrafikasycaun
degerlendirimes|,

lenmesi ve bu olanlarin

4 Deniz Strotejisi Gergeve Direktifi (DSCD) ve Su Gergeve
Ehek i (EET) ok nickoguolees lonario 48
ati igin gerekl cokymalarin yopdmas: ve benzer
prensiplarini dikkate olon Borselono ve Bikreg S6-
Begmeleri kopsomindo son yillorda yenilenen izle

DEN-iZ ONEMI

2014-2016, 2017-2019 ve 2020-2022

roev
toplomm 78 kyn su ki
leme ve degerlendrmeye ol

0s¢ L,L“nl‘!ouum\u ve Blkres Sazlesmeleri cergeve:

lanmasina yénelik plct Sigekli salismalar da bagiabimigtr

Sehirciik ve IKim Dagisiiigi Bokonigy torafindan
de Butunlesik Kirlik lzlen

ndon beri TUBITAK Marmara Arostit

asyenunda birgek arastirma kurumu, G

le surdurdimekted

n Der

2014 y
koordin
ve kamu kurumu igbird

grom sonunda yilk ropariar, Ukislaroro i
rogiorors, A ik Bzt raparce ohigkrulokadi. Clim i
nugiar Ukemizde i defa Gergeklestriien | Ulusol Denz ie-
Degerlendirme Sempozyuma le degeriendrilmist

2016 devornindo (i yillk progrom 2017-2018 yil

Sierek deni

1 be 30 deniz miln e kodor umme,eL slam
rogromi Zomonio

degeriendirimesiyle bifikte 2018 yiindan bu yona 85 ky!

su Kiltiesi ve 15 deniz degerlendime oloni ki

omindo iz~

lormeler ve dederlendimeler yopimokt

2020-2022 doneminde lse; tomarmianan ik ki
periyodunun Uzerine 9 ik DEN-IZ verileri boz alinarok
Ik defo fim degisiiqinin denizier Uzenndeki etkisine yo-
nelik. dogerlendirmelerin yopimas, akustk ve gbenti-
feme yontemi ve daligar ile habitot belirieme/izerme, bir
pilot olanda su ol guritusy izleme, meveut deniz gayin

S. Eralojik kolite degeriendirmeleri e iyl cevresel durum”
mas)

SN el e = S0
Kalite sinendoki su kutlelerinin doho sk izienmes

Akdenizde bir piot clonda doha
deniz oyin izlenmest. Alg Patlomolon, Kiorofi-a ve Deniz
Gayiriannn Uydulor fle Tokibine yonelk fizibilie cokgmas
sert substratta yapimos:, Deniz su-
yunda Kireticlerin posif srnekleieierte b piot alanda iz~
Jeames, olonda

e altik
stamati clorek bosks, durum, etk onaliet Kin
s e

KAPSAM VE iGERIK

Karodeniz, Mormara Denizi ve Bogozlar, Akdentz ve Ege
Denizi olm m denaterimiz m

cer araf oldugu bolge: e
Jere ve'AS rkarsrium Uygom gokide beliienen dech

ecilen istasyonlorda istenen Gicum
jimas:. verilore bagh guncel degerlen-
ve raporianmost gercekleteili. De-

erde (seman. byoto) sevie-
cloron 3 yido tie

it ke abmc s
Maropiosta sormaz s ve sedmanca
o 10l et fo buAkia deguriend ryur s...y«.n»,mn

lor eklonmist




2. SEMPOZYUM PROGRAMI



IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

10



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

SEMPOZYUM PROGRAMI
A- So6zliG Sunumlar

1. GUN

Acilis Sunumlari

Ozel Oturum - MUsilaj ve Marmara Denizi
1. Oturum - Otrofikasyon

2. GUN

2. Oturum - Kirleticiler

3. Oturum - iklim Degisikliginin Denizlerimiz Uzerindeki Etkisi
4. Oturum - Uzaktan Algilama ve Gozlem Sistemleri

5. Oturum - Biyocgesitlilik ve Habitat

3.GUN

6. Oturum - Deniz Copleri

7. Oturum - Biyocgesitlilik-Fitoplankton

8. Oturum - Biyogesitlilik-Bentik Makroalg

9. Oturum - Biyogesitlilik- Zooplankton ve Balik

4.GUN
10. Oturum - Yeni Konular/Yeni Alanlar

PANEL: Denizlerde Butunlesik Kirlilik izleme Programinin
Gelistirilmesi, Veri Yonetimi ve Raporlama

B- Poster Sunumlari

11
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ACILIS SUNUMLARI

DENIZLERDE BUTUNLESIK KIRLILIK IZLEME

Soner OLGUN PROGRAMI (DEN-i2)

DENIZLERDE BUTUNLESIK KiRLILIK iZLEME
AELERALLEIR PROGRAMI (DEN-iZ) GELISIM SURECI
Asli TOPALAK DENIZ CEVRESI YONETIMi CALISMALARI

Irina MAKARENKO BUKRES SOZLESMES| CALISMALARI

(BSQ)
Jelena KNEZEVIC BARSELONA SOZLESMESI UNEP MAP
(UNEP MAP) CALISMALARI

15
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DENIZLERDE BUTUNLESIK KIiRLILIiK IZLEME
PROGRAMI (DEN-iZ)

Mehrali Ecer, Haluk Sahin Yazgi, Soner Olgun, Serap Kantarh,
Ebru Olgun Eker, Hacer Selamoglu Caglayan, Sevil Oksiiz,
Betiil Keskin Catal
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi- CEDIDGM

OZET
Deniz ve kiyilarda deniz kalitesi ve kirliligi izlemek ve degerlendirmek, deniz ve
kiy1 koruma politikalarina altlik olusturmak ayrica taraf oldugumuz Bolgesel
Deniz Sozlesmeleri  gereklerini  yerine  getirmek  {izere Bakanligimizca
"Denizlerde Biitiinlesik Kirlilik izleme Programi (DEN-1Z)" yiiriitilmektedir.
Izleme verileri ulusal kurum ve kuruluslar ile uluslararasi platformlara
raporlanmaktadir. Kurumlar DEN-iZ verileri ile stratejik plan ve programlar
hazirlamakta, uluslararasi raporlama yiikiimliilikleri yerine getirilmektedir.
Ulkemiz deniz bilimlerinin gelisimine katki saglanmaktadir.
90’11 yillarda 26 noktada pilot 6l¢ekte ve kisa siireli baslayan izleme ¢aligmalart;
DEN-iZ Programi ile 10 yil énce diizenli, siirekli ve kapsamli hale getirilmis,
izlenen nokta sayis1 425°e ulasmis ve “Ulusal Deniz Izleme Ag1” kurulmustur.
DEN-iZ Programi; deniz suyunda, sediman ve biyotada Kirletici parametrelerinin
izlenmesi; Dbiyogesitlilik, yabanct ve istilaci tiirler, deniz ¢oplerinin ve
mikroplastiklerin izlenmesi, radyoaktivite ve Otrofikasyon izleme gibi birgok
bilesenden olusmaktadir. DEN-IZ’de on-line samandira sistemleri ile su altt
giiriiltiisli, uydu goriintiileri gibi ileri izleme teknikleri de kullanilmaktadir.
DEN-iZ; 14 Arastirma Kurumu ve 7 arastirma gemisi ile, 120 den fazla uzmanmn
dahil oldugu, 425 noktada tamami yerli ve milli kaynaklar ile yiiriitiilen bir
programdir.
Bakanligimiz deniz izleme ¢alismalari igin bugiine kadar 50.000.000,00 TL’yi
askin biitce (elli milyon) kullanmis, denizlerimizin iyi ¢evresel kosullara sahip
olmasi i¢in kaynaklarint seferber etmistir.
Kalite Kontrol (QC) ve Kalite Giivence (QA) ¢alismalar1 yapilan, giivenilir veri
iiretilmektedir. Kalite kontrol uluslararasi interkalibrasyon calismalari, yeterlik
testleri  ve sertifikali referans malzemelerle (MED-POL, Qasimeme
interkalibrasyon testleri) saglanmaktadir.
Ulkemizin taraf oldugu Barselona Sézlesmesi MEDPOL IMAP raporlamalart;
Biikres Sozlesmesi Kirlilik izleme Danisma Grubu (PMA) ve Kara Kokenli
Kirleticiler Danisma Grubu (LBS), Biyolojik Cesitliligin Korunmasi Danigsma
Grubu (CBD) raporlamalar1 DEN-IZ verileri ile yapilmaktadir.
Program sayesinde Sozlesmelerden dogan yiikiimliiliiklerimiz yerine getirilerek,
diizenli olarak yapilan uluslararast raporlamalar ile {iilkemiz uluslararasi
platformlarda s6z sahibi olmus, uzmanlarimizin goriislerine ihtiya¢ duyulmus,
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iilkemiz en fazla veri veren iilkeler icerinde ve en iyi deniz izleme uygulamalar1
olarak gosterilen iilke olmustur.

DEN-iZ programi bulgular1 ile Marmara Denizi'nin ara ve alt tabakasinda
¢ozlinmiis oksijende azalma tespit edilmistir. Buradan hareketle Bakanligimiz
2017 yilinda acil tedbirleri belirlemek amaciyla Marmara Denizi Biitiinlesik
Modelleme Sistemi (MARMOD) Projesi-Faz 1 galismalarini baglatmistir. Bu
caligmalar1 3 boyutlu modele tasimak ve Marmara Denizi’nin “Dijital Ikiz”ini
olusturmak amaciyla MARMOD FAZ II baglatilmistir. Tiim bu caba sayesinde
2021 yilinda meydana gelen “Miisilaj Olay1” hizli ve etkin ¢oziimlenebilmistir.
Ayni sekilde program sayesinde yeni tiirler tespit edilmekte bilim icin ¢ok biiyiik
katkilar saglanmaktadir.

2014 yilindan itibaren {iger yillik donemler halinde siirdiiriilen ve her yeni
programda yeni bilesenler eklenen programda 2022 yilina gelindiginde {ilkemizde
ilk defa iklim degisikliginin denizlerimize etkisi, kiy1 yOnetimi ve peyzaj
calismasi, habitat izleme gibi yeni bilesenler eklenmistir. DEN-I1Z 2023-2025
donemi hazirhik c¢alismalart baslamistir. Her izleme doneminde oldugu gibi
programa ulusal ve uluslararasi ihtiyaglar dogrultusunda yeni izleme stratejileri
eklenecektir. “Ulusal Deniz Izleme Ag”, Mavi Kalkinma yaklasimi da
benimsenerek iklim degisikligine uyum politikalarina da katki verecek sekilde
gelistirilecektir.

DEN-iZ Programmmizin yam sira deniz cergevesinde yiiriittiigiimiiz Deniz
Izlemelerinde Standardizasyonun Saglanmasi Projesi, Marmara Denizi Halic
Korfezi Kirlilik Durumunun Aragtirilmast  ve Degerlendirilmesi  Projesi,
MARMOD FAZ 1 ve FAZ I Projeleri, Olgiim Sistemlerinin Standardizasyon,
Entegrasyon ve Modernizasyonu Projesi ve IPA III doneminde kabul edilen Deniz
Verilerinin Raporlanmasi ve Verilerin Yonetimi Konusunda Kapasite Arttirma
(Capacity Building on Marine Reporting and Data Assessment (MaRDA) IPA
Projesi ile deniz izleme, veri yoOnetimi ve raporlamasi konularinda etkin
kazanimlar saglanmistir.

DEN-iZ programi ¢iktilarmin ydnetimsel politikalara altlik olusturmasi igin yeni
hizli kolay karar destek araglari ve degerlendirme araglarini arttirarak, “Bilime
dayali veri ve veri analizi, yesil kalkinma ve mavi bilylimenin omurgasidir”
anlayist ile deniz izleme c¢aligmalarimizi diizenli, entegre siirdiirme c¢abast
icindeyiz.

Anahtar Kelimeler: T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanlhg,
Denizlerde Izleme, Deniz Veri Yonetimi
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INTEGRATED MARINE POLLUTION MONITORING
PROGRAM (DEN-iZ)

Mehrali Ecer, Haluk Sahin Yazgi, Soner Olgun, Serap Kantarh,
Ebru Olgun Eker, Hacer Selamoglu Caglayan, Sevil Oksiiz,
Betiil Keskin Catal
T.R.Ministry of Environment, Urbanization and Climate Change

ABSTRACT
Integrated Marine Pollution Monitoring Program (DEN-iZ)" is carried out by our
Ministry in order to monitor and evaluate marine quality and pollution in the seas
and coasts, to ensure a base for marine and coastal protection policies, and to
fulfill the requirements of the Regional Marine Conventions to which Turkiye is a
party. Monitoring data is reported to national institutions and organizations and
international platforms. Institutions prepare strategic plans and programs with
DEN-IZ data, and international reporting obligations are fulfilled. Contributes to
the development of marine sciences in our country.
In the 90s, monitoring studies started at 26 points on a pilot scale and for a short
period of time. With the DEN-IZ Program, it was made regular, continuous and
comprehensive way 10 years ago, the number of monitored points reached 425 and
the "National Marine Monitoring Network™ was established.
Within the DEN-1Z Program; monitoring of pollutant parameters in seawater,
sediment and biota; biodiversity consists of many components such as alien and
invasive species, monitoring of marine litter and microplastics, radioactivity and
eutrophication monitoring. On-line measuring systems and advanced monitoring
techniques such as underwater noise and satellite images are also used in DEN-1Z.
Under DEN-iZ; 14 Research Institutions and 7 research ships capacity uses and
more than 120 experts are working and is carried out at 425 points, entirely with
domestic and national resources.
Our Ministry has used a budget of more than 50,000,000.00 TL (fifty million) for
marine monitoring studies and has mobilized its resources to ensure that our seas
have good environmental conditions.
Quality Control (QC) and Quality Assurance (QA) studies are performed and
reliable data is produced. Quality control is provided by international
intercalibration studies, proficiency tests and certified reference materials (MED-
POL, Qasimeme intercalibration tests).
Barcelona Convention MEDPOL IMAP reports to which our country is a party;
Bucharest Convention Pollution Monitoring Advisory Group (PMA) and Land
Based Pollutants Advisory Group (LBS), Biological Diversity Conservation
Advisory Group (CBD) reports are made with DEN-iZ data.
With the program, our obligations arising from the Conventions were fulfilled, our
country had a voice in international platforms with regular international reports,
the opinions of our experts were needed, and our country has become one of the
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countries that gives the most data and is shown as the best marine monitoring
practices.

With the important findings of the DEN-IZ program, a decrease in dissolved
oxygen was detected in the intermediate and lower layers of the Marmara Sea.
From this point of view, our Ministry started the Marmara Sea Integrated
Modeling System (MARMOD) Project-Phase | studies in 2017 in order to
determine urgent measures. MARMOD PHASE Il was initiated in order to carry
these studies into a 3D model and to create the "Digital Twin" of the Sea of
Marmara. With all these efforts, the "Mucilage Incident" that occurred in 2021 was
able to be resolved quickly and effectively.

Likewise, under the DEN-IZ program, new species are identified and great
contributions have given to marine science.

In the program, which has been continued in three-year periods since 2014 and
new components are added in each new monitoring period; new components such
as the impact of climate change on our seas, coastal management and landscape
work, and habitat monitoring have been added for the first time in our country in
2022. Preparatory work for DEN-iZ 2023-2025 period has started. As in every
monitoring period, new monitoring strategies will be added to the program in line
with national and international needs. The “National Marine Monitoring Network”
will be developed in a way that will also contribute to climate change adaptation
policies by adopting the Blue Development approach.

In addition to our DEN-IZ Programme, the Standardization of Marine Monitoring
Project, which carry out within the framework of the sea, the Research and
Evaluation of the Pollution Status of the Marmara Sea and the Gulf of the Golden
Horn, the MARMOD PHASE | and PHASE Il Projects, the Standardization,
Integration and in the IPA III period “Capacity Building on Marine Reporting and
Data Assessment” (MaRDA) IPA Project, effective gains were made in the fields
of marine monitoring, data management and reporting.

We are in an effort to continue our marine monitoring activities in a regular and
integrated manner, with the understanding of "Science-based data and data
analysis is the backbone of green development and blue growth", by increasing
new, rapid and easy decision support tools and evaluation tools so that the outputs
of the DEN-IZ program will form a basis for administrative policies.

Keywords: Ministry of Environment, Urbanization and Climate Change, Marine
Monitoring, Marine Data Management
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DENIZLERDE BUTUNLESIK KIiRLILIiK IZLEME
PROGRAMI (DEN-iZ) GELiSIM SURECI

“Denizlerimizde Ekosistem Yaklagimli, Yenilik¢i ve Giincellenen Yontemlerle
Biitiinlesik Izleme ve Degerlendirme Programi1”

TUBITAK MAM Deniz Arastirmalar: ve Teknolojileri Arastirma Grubu
hakan.atabay@tubitak.gov.tr

OZET

Tim denizlerimiz i¢in, ulusal mevzuatimiz, uluslararasi sozlesmeler ve AB
direktifleri ¢ercevesinde, ekosistem temelli izleme yaklagimi benimsenerek 2014
yilindan beri 3er yillik donemler olarak gergeklestirilen “Denizlerde Biitiinlesik
Kirlilik Izleme Programi (DEN-iZ)” ile ulusal deniz ve kiy1 yonetimi
politikalarinin ve stratejilerinin  belirlenmesi/gézden gegirilmesi ve alinan
Onlemlerin etkilerinin takibi yapilmaktadir.
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanhig1-CEDIDGM/Laboratuvar,
Olgiim ve izleme Dairesi Baskanlig1 uhdesinde, “Denizlerde Biitiinlesik Kirlilik
Izleme Programi (DEN-1Z)” adi altinda TUBITAK Marmara Arastirma Merkezi
(MAM) Deniz Arastirmalart ve Teknolojileri Arastirma Grubu koordinasyonunda
yiiriitiilmektedir. Programin amaci kisaca; Tiim deniz ve kiy1 sularimizda kirlilik,
otrofikasyon ve ckolojik kalite belirleme amagli diizenli izleme g¢alismalari
gerceklestirmek. Bu sekilde, denizlerimiz igin «iyi ¢evresel durum» hedeflerini
tanimlamak ve bu hedeflerin takibi yolu ile alinacak dénlem programlari i¢in veri
ve bilgiye dayali degerlendirmeler yapmaktir.
DEN-iZ Programi ile denizlerimiz ve kiyilarimizda “hidrografik sartlar,
biyogesitlilik ve dogal besin aglar1 iizerindeki kirlilik, &trofikasyon, balikeilik,
yabanci tiirler/yapilasma/kati atik/enerji ve giriiltii girisi vd.” baskilarn nitelik ve
boyutlari ile bunlarin yol agtig1 etkiler belirlenmektedir. Tiim denizlerimiz igin iyi
cevresel durum hedefleri tanimlanmakta, bu hedeflerin takibi yolu ile alinacak
Oonlem programlari igin gercek ve giivenilir, ¢ok disiplinli veri setleri ile
degerlendirmeler yapilmaktadir. Ayrica, benzer ¢alismalarda kullanilacak ve bu
calismalar1 gelecege tasiyacak yenilik¢i yontemler programa dahil edilmekte, pilot
Olcekli bilimsel ¢alismalar yapilmaktadir.
Bu ¢er¢evede DEN-IZ Programi birgok arastirma kurumu, iiniversiteler ve kamu
kurumu isbirlikleri ile beraber siirdiiriilmektedir. Ayrica, izleme c¢alismalari
donanimli arastirma gemileri ile yapilmakta ve denizlerimizden toplanan &rnekler
akredite laboratuvarlarda analiz edilmektedir. Tiim analizlere yonelik uluslararasi
yeterlilik testlerine (IAEA, Quasimeme gibi) katilim saglanarak, basarili sonuglar
alimmaktadir.
DEN-iZ Programinda fizikokimyasal parametreler ve biyolojik parametrelerin
(fitoplankton, makrozoobentos, makroflora, trolle biyocesitlilik) yaninda 2014-
2016 doneminde ilk kez mikroplastikler, ve kirleticiler (metaller, OCP, PCB, PAH
ve radyoaktivite) dahil edilmistir.
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2017-2019 Programina agik deniz izlemeleri, deniz samandiralari ile gercek
zamanli su kalitesi, hidrodinamik o6zelliklerin izlenebilecegi pilot Olcekli
sistemlerin isletilme ve yonetimi, deniz ¢ayirlari, sahilde makro¢dpler izlenmeye
baslanmistir. Bunun yaninda her bir denizimiz igin bdlgesel c¢alistaylar
diizenlenmistir.

2020-2022 Programinda ise, sert substratum, pilot limanlarda yabanci tiirler, deniz
memelileri, deniz tabani ve habitat haritalama, kiytr ekosistemi ve morfolojisi
degisimi, uzaktan algilama yontemleri ile su kalitesinin pilot bolgede izlenmesi,
pasif Ornekleyiciler ile deniz suyunda kirleticiler ve sualti ortam giiriiltiisii
caligmalar1 eklenmisgtir.

2023-2025 programi ile beraber iklim degisikliginin denizlerimiz iizerine etkisine
yonelik caligmalarin da programa entegre edilmesi planlanmaktadir.

2020-2022 izleme Programinda arastirma gemileri ile tiim denizlerimizde yaklasik
60.000 km kat edilmis (yaklasik 33.000 deniz mili), bu da neredeyse Diinyanin
cevresinin 1,5 katina tekabiil etmektedir. Arastirma gemisi ile toplamda 445 sefer
giin sayisinda calismalar yiiriitiilmiistiir. Deniz suyu, sediman ve biyotada yaklagik
toplam 14.215 Ornekte kimyasal analiz yapilmistir. Toplam 3.506 Ornekte
fitoplankton, zooplankton, makroflora, makrozoobentos ve trolle balik¢ilik gibi
biyolojik analizler gergeklestirilmistir.

Her yilin sonunda her denizimize &zel olarak final raporlari hazirlanmaktadir.
Bunun yan1 sira TUIK raporlar, fizibilite raporlar1 (samandirali online sistemler ve
mevcut uydulardan saglanan veri ve gorintiilerin deniz izleme ve
degerlendirilmesine yonelik kullanilmasi), ayrica her 3 yillik programm sonunda
Ozet raporlar Bakanliga sunulmaktadir. Elde edilen sonuglar ve degerlendirmeler
3er yillik programlarinin sonunda diizenlenen “Ulusal Denizlerde izleme ve
Degerlendirme Sempozyumu” (2016, 2019 ve 2022 yillar) ile tiim paydaslar ile
paylasilmakta ve “Sempozyum Sonu¢ Bildirgesi” hazirlanmaktadir.

Tesekkiirler: 2014 yilindan beri devam eden DEN-IZ Programi kapsaminda gorev
alan 17 Arastrma Kurumuna, 150°den fazla bilim insanina ve 7 aragtirma

gemi/teknesine tesekkiir ederiz.

Anahtar Kelimeler: DEN-iZ, Denizlerde izleme
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INTEGRATED MARINE POLLUTION MONITORING
PROGRAM (DEN-12)

“Integrated Monitoring and Assessment Program in Our Seas using an Ecosystem-
based Approach, Innovative and Updated Methods”

TUBITAK MAM Marine Research and Technologies Research Group
hakan.atabay@tubitak.gov.tr

ABSTRACT
Integrated Marine Pollution Monitoring Program (DEN-1Z) has being carried out
as 3-year periods since 2014, adopting an ecosystem-based monitoring approach
for all our seas within the framework of our national legislation, international
conventions and EU directives. With Program, national marine and coastal
management policies and strategies are determined/reviewed and the effect of the
measurements taken are tracked.
IMPMP is coordinated by TUBITAK Marmara Research Center (MAM) Marine
Research and Technologies Research Group under the responsibility of Ministry of
Environment, Urbanization and Climate Change Department of Laboratory,
Measurement and Monitoring. The aim of the program can be summarized as
performing regular monitoring studies to determine pollution, eutrophication and
ecological quality in all our marine and coastal waters. As a result of this studies,
“good environmental status” goals for our seas will be defined, and data- and
information-based assessments will be made for programs of measures.
Hydrographic conditions of our seas and coasts, the nature and the extent of
pressures on biodiversity and food webs (e.g. pollution, eutrophication, fisheries,
alien species, urbanization, solid waste, energy and noise inputs) and the effects of
these pressures were determined with Monitoring Program. Good environmental
status goals were defined for all our seas, and assessments were made with real
and reliable, multidisciplinary data sets for the programs of measures by tracking
these goals. Additionally, innovative methods are being integrated into the
program to use and improve similar studies, and pilot-scale scientific studies are
being conducted.
Within the framework mentioned above, DEN-IZ Program is being carried out in
collaboration with various research institutions, universities and public institutions.
Additionally, monitoring studies are performed using equipped research vessels
and the samples collected from our seas are being analyzed in accredited
laboratories. Successful results are obtained by participating in international
proficiency tests (e.g. IAEA, Quasimeme) for all analyzes.
In addition to the physicochemical parameters and biological parameters
(phytoplankton, macrozoobenthos, microflorae and biodiversity by trawling),
microplastics and pollutants (metals, OCP, PCB, PAH and radioactivity) were
included for the first time during the 2014-2016 monitoring period of IMPMP.
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Open sea monitoring, real-time monitoring of water quality using marine buoys,
operation and management of the pilot-scale systems for monitoring
hydrodynamic features, sea grasses and macrolitter in beaches were included in the
2017-2019 monitoring program. Additionally, regional workshops were organized
for each of our seas. Hard substratum, alien species in pilot ports, sea mammals,
sea floor and habitat mapping, changes in coastal ecosystem and morphology,
monitoring of the water quality in pilot regions using remote sensing methods,
monitoring of the sea water pollutants using passive samplers and underwater
noise studies were added to the program in 2020-2022 period. In 2023-2025
program, it is planned to integrate studies regarding the effects of climate change
on our seas.

In 2020-2022 monitoring program, ~60,000 km (~33,000 nautical miles) distance
was covered in our seas by the research vessels, which corresponds to almost 1.5
times the circumference of Earth. A total of 445 days was spent on board and
~14,215 samples were analyzed chemically. A total of 3,506 samples were
investigated for biological analyzes such as phytoplankton, zooplankton,
microflorae and trawling.

Each year, final reports are prepared for each of our seas. Additionally, Turkish
Statistical Institute (TSI) reports, feasibility reports (using data and images
obtained from online monitoring buoys and available satellites for marine
monitoring and assessment) and report summaries of each 3-year monitoring
period are presented to the Ministry. Results obtained and assessments made are
shared with the stakeholders in “National Marine Monitoring and Assessment
Symposium” (held in 2016, 2019 and 2022) and a “Concluding Statement” is
presented.

Acknowledgements: We would like to acknowledge 17 research institutions, more
than 150 scientists and 7 research vessel crews contributed to DEN-IZ Program
since 2014.

Keywords: DEN-IZ, Marine monitoring
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DENIiZ CEVRESI YONETIMI CALISMALARI

Ash Topalak
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi - CYGM
asli.topalak@csb.gov.tr

OZET

Deniz ve kiy1 koruma politika ve stratejilerine altlik olusturmak iizere denizlerde
kirlilik izleme caligmalar1 gergeklestirilmektedir. AB Deniz Stratejisi Cergeve
Direktifinin (DSCD) tarafimizca uygulanabilen kisminin mevzuatimiza aktarilmasi
ve Barselona ve Biikres Bolgesel Deniz Sozlesmeleri kapsamindaki izlemeye
iliskin raporlama yiikiimliiliklerimizi yerine getirebilmek amaci ile giiniimiize dek
bir dizi proje gerceklestirilmistir. Son olarak yiiriitilmekte olan “Barselona
Sozlesmesi’ne Yonelik Yapilan Calismalar Kapsaminda Deniz Cevresi Hukuku
Teknik Destek Projesi” ile “Tiirkiye Deniz Cevresi Stratejisinin Olusturulmasi
Projesi” althk alinarak Deniz  Cerceve Mevzuatinin  olusturulmasi
hedeflenmektedir. Bu projeler ile ekosistem temelli yaklasim ile ekolojik hedeflere
gore iyi cevresel duruma ulagmak iizere, baskilar ele alinarak ilk degerlendirme,
cevresel hedefler, izleme programi ve oOnleme programlari olusturulmustur.
Ozellikle, onlemler programmnin verimliligi izleme programi ile ortaya
konulmaktadir.

Barselona Sozlesmesi Sekretaryast (BSS) altinda belirlenen politika ve
stratejilerde ekosistem temelli yaklasim benimsenmistir. 2016 yilinda Biitiinlesik
Izleme ve Degerlendirme Programi (IMAP) kabul edilmis olup, bdylelikle ilk kez
entegre bir yaklagim ile yerli olmayan tiirler, biyolojik ¢esitlilik, kirlilik ve deniz
¢opleri, kiyt ve hidrografi olmak tizere 11 ekolojik hedef i¢in 23 indikator ve 4
aday indikator i¢in izlemeye iligskin prensipler kabul edilmistir. 2019 yil1 itibari ile
IMAP raporlama sistemi taraf iilkelerce kullanilmaya baslanmistir. Ulkemiz
biitiinlesik kirlilik izleme programi (BKIP) 3 yillik siirecler icin hazirlanmakta ve
her siirecte yeni parametreler ve metotlar siirece dahil edilmektedir. BKIP,
ozellikle kirleticiler ve dtrofikasyon gostergeleri agisindan IMAP’a biiyiik uyum
saglamis olup kiy1 ve hidrografi Sekretarya ile olmak iizere, deniz ¢opleri,
biyolojik ¢esitlilik ve su alti giiriiltiisii i¢in ¢alismalarimiz mevcuttur. Ayrica,
Akdeniz’de entegre bir “iyi ¢evresel durum” degerlendirmesi i¢in taraf iilkelerle
ortak bir metodoloji olusturulmasi tizerine agik deniz izlemelerimizin arttirilmasi
gerekliligi de disiiniilerek deniz degerlendirme alanlarimiz  iizerinde
caligmalarimiz devam etmektedir.

Mavi bilyilime, biitiinlesik kiy1 yonetimi ve deniz saha plan1 ¢aligmalarinin énem
kazandig1 iklim degisikligi ile miicadele ve uyumun saglanmaya calisildigi
giiniimiizde, bu c¢aligmalara altlik olusturacagindan izleme g¢aligmalarinin nemi
giderek artmaktadir. Bu kapsamda BSS altinda birgok strateji belgesi, cevre
durum raporu hazirlanmistir. Taraf iilkelerin mevcut izleme sonuglart ile 2017
Akdeniz Kalite Durum Raporu (MEDQSR 2017) hazirlanmis ve rapor ile bosluk
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analizi yapilarak taraf {ilkelerin izleme ve degerlendirme yontemlerinin
uyumlastirilmasi ve standardizasyonunun saglanmasi hususunun MEDQSR 2023
raporunda dikkate alinmasi gerekliligi ortaya konulmustur.

7-10 Aralik 2022 tarihlerinde Ulkemiz ev sahipliginde diizenlenen 22. Taraflar
Toplantisinda, BSS’nin 6 yillik is plant olan 2022-2027 Orta Vadeli Strateji
Belgesi kabul edilmistir. Belgede yer alan konu bagliklar1 altinda yapilan
calismalarda ulasilmasi beklenen sonuglar ekolojik hedefler ile bagdastirilmistir.

Bu kapsamda, periyodik olarak deniz degerlendirme alanlarimizin goézden
gecirilmesi, acik deniz izlemelerinin arttirtlmasi ve planlanan Deniz Cerceve
Mevzuat1 altinda yer alan kapsamli bir strateji ekosistem temelli yaklasimin
uygulanmasinda daha etkili olacaktir.

Anahtar Kelimeler: IMAP, Akdeniz Kalite Durum Raporu, Orta Vadeli Strateji
Belgesi, Barselona Sozlesmesi, Tiirkiye Biitiinlesik Kirlilik izleme Programi
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PRACTICES UNDER MARINE ENVIRONMENT
MANAGEMENT

Ash Topalak
T.R.Ministry of Environment, Urbanization and Climate Change
asli.topalak@csb.gov.tr

ABSTRACT

Pollution monitoring activities are carried out in the seas to form a basis to the
marine and coast protection policy and strategy. A series of projects has been
realized with the aim of meeting the monitoring obligations under Barcelona and
Bucharest Regional Sea Conventions as well to transpose the part of MSFD into
our legislation that is practicable for us. Finally, it is aimed to prepare a “Marine
Framework Legislation”, by currently carried out the project of “Marine
Environment Law Technical Assistance Project within the scope of the studies
carried out for the Barcelona Convention” based on the Turkish Marine
Environment Strategy Formulation Project. With these projects, in order to achieve
a good environmental status according to the ecological objectives with an
ecosystem-based approach, the pressures were addressed and the initial
assessment, environmental targets, monitoring program and measures programs
were established accordingly. In particular, the efficiency of the measures program
is assessed by the monitoring program.

An ecosystem-based approach has been adopted in the policies and strategies
determined under the Barcelona Convention Secretaria. The Integrated Monitoring
and Assessment Program (IMAP) was adopted in 2016, thus, for the first time with
an integrated approach, principles for monitoring were adopted for 23 indicators
and 4 candidate indicators for 11 ecological descriptors including non-indigenous
species, biodiversity, pollution and marine litter, coastal and hydrography. As of
2019, the IMAP reporting system has been opened to be used by the contracting
parties. Tiirkiye’s integrated monitoring program is prepared for 3-year processes
and new parameters and methods are included in each process. This program has
achieved great compliance with IMAP, especially in terms of pollutants and
eutrophication indicators, and we have studies for marine litter, biodiversity,
underwater noise, and the coastal and hydrographic with Secretariat. In addition,
we continue to work on our marine assessment areas (MAA), considering the need
to increase our offshore monitoring in order to establish a common methodology
with the contracting parties (CP) for an integrated "good environmental status"
assessment in the whole Mediterranean.

In today's world, where blue growth, integrated coastal zone management, and
marine spatial planning studies are gaining importance, and efforts are being made
to combat and adapt to climate change, the importance of monitoring activities are
increasing as they will form the basis for these studies. In this context, many
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strategy documents and environmental status reports have been prepared under
BSS.

The 2017 Mediterranean Quality Status Report (MEDQSR 2017) was prepared
with the current monitoring results of the CPs and by conducting a gap analysis-it
was revealed that the harmonization and standardization of the monitoring and
assessment methods of the contracting parties should be taken into account in the
MEDQSR 2023 report to be prepared.

On 7-10 December 2022, at the 22nd Meeting of CPs hosted by our country, the
2016-2021 Medium Term Strategy Document (MTS) which was the work plan of
6 years, was updated and the 2022-2027 MTS document was adopted. The results
expected to be achieved through the activities carried out under the subject
headings in this document has been associated with ecological objectives.

In this context, periodically reviewing our MAAs, increasing offshore monitoring
and a comprehensive strategy under the planned Marine Framework Legislation
will be more effective in implementing an ecosystem-based approach.

Keywords: Barcelona Convention, IMAP, Medium Term Strategy 2022-2027,
MEDQSR 2017, Tiirkiye’s Integrated Pollution Monitoring Program.
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MARMARA DENiZi BUTUNLESIK STRATEJIK PLANI

Giirsel Erul, Menderes iscen, Ali Mert Aydog
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi- CYGM

OZET
2021 yilinda Marmara Denizi'nde afet niteliginde yasanan ve dogal yasami
etkileyen miisilajin kontrol altina alinmasi ve giderimine yo6nelik Bakanligimiz
koordinasyonunda tniversiteler ve ilgili kurum ve kuruluslarin katilimi ile 22
Maddeden olusan "Marmara Denizi Eylem Plani(MDEP) hazirlanmis ve
06.06.2021 tarihinde Marmara Denizine kiyis1 olan tiim illerin st diizey
yoneticileri ile imza altina alimarak kamuoyu ile paylasilmistir. Bakanligimizca
Marmara Denizi Eylem Plam1 ¢er¢evesinde Marmara Denizi Havzasi’'mi iyi
gevresel duruma ulastirmak igin politika ve stratejilerin  belirlenmesi ve
uygulanmast amaciyla 2021-2024 Donemi i¢in Marmara Denizi Biitlinlesik
Stratejik Planinin hazirlanmasi c¢alismalar1 gerceklestirilmis olup, s6z konusu
caligmalar kapsaminda ilgili kurum, kuruluslar ve STK’larin katilimi ile 08-29
Eyliil 2021 tarihleri arasinda i¢ ve dis paydas toplantilar: gerceklestirilmistir.
S6z konusu toplantilarda i¢ ve dig paydas kurumlarca verilen goriisler
dogrultusunda nihai sekli verilen Marmara Denizi Biitiinlesik Stratejik Plani
2021/10 sayili Cumhurbaskanligi Genelgesi ile kurulmus olan ve T.C. Cevre,
Sehircilik ve Iklim Degisikligi Bakani Sayin Murat KURUM’un bagkanliginda
22.10.2021 tarihinde gergeklestirilen Marmara Denizi Eylem Plan1 Koordinasyon
Kurulu 3. toplantisinda onaylanmigtir.
Marmara Denizi Havzasindaki noktasal ve yayili kirlilik kaynaklarinin 6nlenmesi
ve iyi cevresel duruma sahip Marmara’ya ulasilmasina yonelik c¢aligmalar
Marmara Denizi Biitiinlesik Stratejik Planinda yer alan 9 adet stratejik amag, 18
adet stratejik hedef, 43 adet ana faaliyet ve 134 adet alt faaliyet cercevesinde
gerceklestirilmekte olup, planda yer alan faaliyetlerin gergeklesme durumlarina
dair izlemeler faaliyet bazinda 6 ayda bir, genel degerlendirmeler ise yillik olarak
Bakanligimizca yapilmaktadir.

Anahtar Kelimeler: Miisilaj, Marmara Denizi Eylem Plami, Biitiinlesik Stratejik
Plan
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MARMARA SEA INTEGRATED STRATEGIC PLAN

Giirsel Erul, Menderes iscen, Ali Mert Aydog
T.R. Ministry of Environment, Urbanization and Climate Change- GDoEM

ABSTRACT
A "Marmara Sea Action Plan" (MSAP) consisting of 22 articles was prepared with
the participation of universities, relevant institutions, and organizations under the
coordination of our Ministry for the control and elimination of mucilage, which is
a disaster in the Marmara Sea in 2021 and affects natural life. This plan was
shared with the public on 06.06.2021 by signing with the senior managers of all
provinces with a coast to the Marmara Sea. Within the framework of the Marmara
Sea Action Plan, our Ministry carried out studies to prepare the Marmara Sea
Integrated Strategic Plan for the 2021-2024 Period to determine and implement
policies and strategies to bring the Marmara Sea Basin to a good environmental
condition. Within the scope of these studies, internal and external stakeholder
meetings were held between 08-29 September 2021 with the participation of
relevant institutions, organizations, and NGOs.
The Marmara Sea Integrated Strategic Plan, which was finalized in line with the
opinions given by internal and external stakeholder institutions at the said
meetings, was approved at the third meeting of the Marmara Sea Action Plan
Coordination Board, which was established with the Presidential Circular No.
2021/10 and held on 22.10.2021 under the chairmanship of the Minister of
Environment, Urbanization and Climate Change, Mr. Murat Kurum.
Efforts to prevent point and diffuse pollution sources in the Marmara Sea Basin
and to reach the Marmara with good environmental status are carried out within
the framework of 9 strategic objectives, 18 strategic goals, 43 main activities, and
134 sub-activities included in the Marmara Sea Integrated Strategic Plan.
Monitoring of the realization status of the activities included in the plan is carried
out by our Ministry every six months on an activity basis, and general evaluations
are made annually by our Ministry.

Keywords: Mucilage, Marmara Sea Action Plan, Integrated Strategic Plan
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MUSILAJ KAPSAMINDA DENETIM CALISMALARI

Mustafa Giindogdu
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi
Cevresel Etki Degerlendirmesi, Izin ve Denetim Genel Miidiirltigii

OZET
Marmara Denizi’nde ortaya ¢ikan ve dogal hayati etkileyen afet niteligindeki
miisilaj kirliliginin kontrol altina alinmasi ve bertarafina yonelik 22 Maddeden
olusan “Marmara Denizi Koruma Eylem Plan1” ivedi bir sekilde yayimlanmustir.
22 Maddelik Eylem Planinda yer alan ¢alismalara siiratle baglanmig olup dncelikli
olarak 151k gegirgenligini azaltan misilajin deniz yilizeyinden hizli bir sekilde
temizlenmesi ¢aligmalarina agirhk verilmistir. T.C. Cevre, Sehircilik ve Iklim
Degisikligi Bakanligi’nin koordinesi ile 8 Haziran 2021 tarihinde baslayan miisilaj
temizleme c¢alismalart bir ay igerisinde tamamlanmis olup bu calismalar
neticesinde toplamda 11.129,3 m3 miisilaj toplanarak Marmara Bdlgesinde yer
alan 7 ilde 6zel olarak ayrilan bertaraf alanlarina gonderilmistir. S6z konusu
Eylem Plan1 cergevesinde gerceklestirilen temizlik calismalari ile toplanan
miisilajin bertarafi ve miisilaji olusturan etmenleri ortadan kaldirmak tizere kirlilik
kaynaklarinin kontrol altina alinmasi amaciyla gergeklestirilen denetim ¢alismalart
etkin bir sekilde gerceklestirilmistir.
2021 yilinda Cevre Sehircilik ve iklim Degisikligi Bakanlig1 ve yetki devri yapilan
kurumlarca 2872 Sayili Cevre Kanunu kapsaminda 13.140 kara kokenli kirletici,
75.411 deniz aract olmak fiizere toplam 88.551 denetim gergeklestirilmistir.
Yapilan denetimler neticesinde 899 isletme ve 99 deniz aracina toplam yaklagik
131 milyon 600 bin TL ceza uygulanmistir. 2022 yilinda da Marmara
Bolgesindeki kirlilik kaynaklarmi kontrol altina almak ve miisilaj olusumunu
engellemek amaciyla gergeklestirilen 18.457 cevre denetiminde 751 isletme ve
500 deniz aracina 235 milyon 252 bin TL ceza uygulanmis olup 113 isletme ise
faaliyetten men edilmistir. Bundan sonra bdyle bir hadisenin yasanmamasina adina
gerekli izleme ve denetim ¢aligmalart araliksiz devam etmektedir.

Anahtar Kelimeler: Miisilaj, Cevre Denetimi, Temizleme Caligmalari
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INSPECTION WORKS WITHIN THE SCOPE OF
MUCILAGE

Mustafa Giindogdu
T.R. Ministry of Environment, Urbanization and Climate Change
General Directorate of Environmental Impact Assessment, Permit and Inspection

ABSTRACT
The "Marmara Sea Protection Action Plan", consisting of 22 articles, for the
control and disposal of catastrophic mucilage pollution that occurs in the Sea of
Marmara and affects natural life, has been published urgently.
The works included in the 22-item Action Plan were started rapidly, and the
priority was given to the rapid removal of mucilage, which reduces light
transmission, from the sea surface. With the coordination of the Ministry of
Environment, Urbanization and Climate Change, the mucilage removal works,
which started on June 8, 2021, were completed within a month. With the cleaning
works carried out within the framework of the said Action Plan, the inspection
works carried out in order to eliminate the mucilage collected and to control the
sources of pollution in order to eliminate the mucilage-forming factors were
carried out effectively.
In 2021, a total of 88,551 inspections, including 13,140 land-based pollutants and
75,411 sea vehicles, were carried out by the Ministry of Environment,
Urbanization and Climate Change and the institutions to which the authority was
transferred, within the scope of the Environment Law No. 2872. As a result of the
inspections, a total of 131 million 600 thousand TL fines were imposed on 899
enterprises and 99 marine vessels. During the 18,457 environmental inspections
carried out in order to control the pollution sources in the Marmara Region and to
prevent the formation of mucilage in 2022, a fine of 235 million 252 thousand TL
was imposed on 751 enterprises and 500 sea vessels, and 113 enterprises were
banned from operating. In order to prevent such an event from happening in the
future, the necessary monitoring and inspection works continue uninterruptedly.

Keywords: Mucilage, environmental audit, clean-up work
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MARMARA DENizi MUSILAJ SURECININ MULTIMETRIK
YONTEMLERLE DEGERLENDIRILMESI

ibrahim Tan? Hakan Atabay?, Ergiin Taskin®, Giiley Kurt®,
Colpan P. Beken?

ATUBITAK MAM Deniz Arastirmalar: ve Teknolojileri Arastirma Grubu
YManisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii
“Sinop Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii
Ibrahi. Tan@tubitak.gov.tr

OZET

Deniz suyunda (ylizeyde ve su kolonunda) déonem donem olusan agimsi jelatin
yapisindaki organik malzeme miisilaj olarak adlandirilmaktadir. Temelde icerigini
organizma hiicre i¢i sivilarinin olusturdugu miisilaj yogun organik igerigi ve
cevresindeki diger maddelerle birlikte olusturdugu yapilar sekil ve boyut olarak
farkliliklar gosterirler. Ozellikle, su kolonundaki yogunluk tabakalasmasi musilajin
birikiminde &nemli rol oynamakla birlikte, hava ve denizin durumu olaym
gelisimini ve yayilimini direkt olarak etkiler. Ornegin, yiiksek deniz suyu sicaklig1,
sakin ve agik hava kosullar1 olusumu etkileyen 6nemli faktorler arasindadir.

Bu calisma, Denizlerde Biitiinlesik izleme Programinda gergeklestirilen izleme
verileri degerlendirilmistir. Marmara Denizi'nin miisilaj 6ncesi dénem (2014-
2019) ve miisilaj sonrast donem (2020-2022) sonrasindaki durumu NEAT (Nested
Environmental Status Assessment Tool), BEAST (Eutrophication Assessment
Tool) ve EKD (Ekolojik Kalite Degerlendirmesi) olmak tizere ii¢ farkli multi-
metrik degerlendirme araciyla karsilagtirtlmigtir. Degerlendirme araglarinda besin
tuzlari, bentik omurgasizlar ve makro alg degiskenleri kullanilmistir. Ayrica,
mevsimsel degisimler g6z Onlinde bulundurulmustur. Ekolojik kalite
degerlendirmesinde NEAT ile EKD degerlendirmesi yakin sonuglar verirken,
BEAST sonuglar1 daha ko6tii bir durum ortaya koymaktadir. Ancak, multi metrik
yontem degerlendirmelerine gore Tekirdag Ili'nden itibaren bir degisim sdz
konusu oldugu ve korfezlerde ¢evresel durum agisindan kotii statiide oldugunun
ortaya koymaktadir. Sonu¢ olarak, multi-metrik araglari igerisinde NEAT
degerlendirmesinin en uygun oldugu, ancak kullanirken indikatdr segimlerinde
dikkate edilmesi ve derin sularin durumunu ortaya koyacak degiskenlerin
eklenmesi ile referans degerleri giincel Olgiimlere gére tekrarlanmasi gerekliligi
onemlidir.

Anahtar Kelimeler: Miisilaj, Marmara Denizi, NEAT, BEAST
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THE EVALUATION OF THE MARMARA SEA MUSILAGE
PROCESS BY MULTIMETRIC METHODS

ibrahim Tan? Hakan Atabay?, Ergiin Taskin®, Giiley Kurt®,
Colpan P. Beken?
LTUBITAK MAM Marine Research and Technologies RG
2Manisa Celal Bayar University, Faculty of Science, Department of Biology
3Sinop University, Faculty of Arts and Sciences, Department of Biology
Ibrahi. Tan@tubitak.gov.tr

ABSTRACT

The organic material in the structure of reticulated gelatin that occurs periodically
in seawater (surface water and water column) is called mucilage. Generally, the
mucilage, the content of which is formed by the intracellular fluids of the
organism, the organic content and the structures formed together with the other
substances around it show differences in shape and size. In particular, the
pycnocline structure in the water column plays an important role in the
accumulation of mucilage, but the weather and sea conditions directly affect the
development and spread of the event. For example, high sea water temperature,
calm and clear weather conditions are among the important factors affecting the
formation.

This study evaluated the monitoring data carried out in the Integrated Marine
Monitoring Program. The state of the Sea of Marmara in the pre-mucilage period
(2014-2019) and post-mucilage period (2020-2022) is evaluated in three different
multi-dimensional  environments: NEAT (Nested Environmental Status
Assessment Tool), BEAST (Eutrophication Assessment Tool) and EQA
(Ecological Quality Assessment) metric evaluation tool. Nutrients, benthic
invertebrates and macro-algae variables were used in assessment tools. In addition,
seasonal variations were taken into account. In ecological quality assessment,
NEAT and EQA assessment give close results, while BEAST results show a worse
situation. However, it reveals that there has been a change in all multi-metric tools
since Tekirdag Province and that the gulfs are in a bad status in terms of
environmental conditions. As a result, it has been revealed that the NEAT tool is
the most appropriate among the multi-metric tools, but it is necessary to consider
this tool in the selection of indicators and to repeat the reference values according
to the current measurements by adding the variables that will reveal the state of
deep waters.

Keywords: Mucilage, Marmara Sea, NEAT, BEAST
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MARMARA DENIZi DIiJITAL iKiZi VE YONETIM PLANI
ONERILERI

Barnis Salihoglu, Mustafa Yiicel, Devrim Tezcan, Bettina Fach Salihoglu,
Hasan Orek, Sinan Arkin, Koray Ozhan, Ehsan Sadighrad, Ali Osman Acar,
Korhan Ozkan, Mustafa Mantik¢r
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
baris@ims.metu.edu.tr

OZET

Son 20 yil i¢inde Marmara Denizi’'nin en derin bdlgelerindeki oksijen degerleri
ciddi azalmalar gostererek hipoksi sinir1 olarak goriilen 80 mikromolarmn altina
inmistir. Marmara Denizi lizerindeki baski unsurlar1 ¢ok cesitlidir ve sektorel
¢oziimler yeterli degildir. Bunun yerine biitiinciil ve sorumluluklarin paylasildigt
yaklagim ve dnlemlere ihtiya¢ vardir. Bu kapsamda, Marmara Denizi’nin mevcut
durumunun ortaya konmasi, modelleme ¢alismas1 ile Kkirlilik yiiklerinin
azaltilmasi, noktasal kirlilik kaynaklarinin belirlenmesi, ekosistem temelli
yaklagim esas alinarak Marmara Denizi’nin korunmasina yonelik eylemlerin
olusturulmasi gerekliligi ortaya ¢ikmistir.

MARMOD projesi ile Marmara Denizi’'ne 6zgii ¢evresel yonetim ve ekolojik
yaklagimli su kalitesi iyilestirme planlarinin olusturulmasi ve olas1 orta-uzun
vadeli yonetim planlarinin {iretilmesi hedeflenmistir. Bu kapsamda son
donemlerde ortaya ¢ikan miisilajin izlenmesine yonelik yogun gézlem g¢alismalart
yapilmig ve daha oOnce denizlerimizde gergeklestirilmemis tekniklerle, yiiksek
¢oziiniirliklii ctd gozlemleri (ScanFish) ve ¢oklu derin deniz 6rneklemeleri (multi-
corer) yapilmistir. Bunlara ek olarak, 6ncii ¢alisma olan Marmara Denizi Dijital
Ikizi olusturulmaya baslanmistir. MARMOD projesi kapsaminda ilk asamada
Marmara Denizi fiziksel ve ekolojik 3 boyutlu modeli ile deniz, havza, atmosfer ve
sosyoekonomik girdiler entegre edilmistir. Dijital ikiz karar verici, vatandas, bilim
insan1 ve tiim son kullanicilara gercek zamanl olarak denizin her noktasi ile ilgili
gorsel-sayisal bilgi akisi saglayabilecek durumdadir. Bu bilgi ile denizin iyi
cevresel duruma gelmesi ve deniz ekonomisi sektorlerinin ekosistem ve degisen
iklimle uyumlu bigimde iyilestirilmesi ana hedeftir.

Anahtar Kelimeler: Dijital ikiz, Marmara Denizi, ekosistem yonetimi
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DIGITAL TWIN AND MANAGEMENT PLAN
RECOMMENDATIONS FOR THE SEA OF MARMARA

Banis Salihoglu, Mustafa Yiicel, Devrim Tezcan, Bettina Fach Salihoglu,
Hasan Orek, Sinan Arkin, Koray Ozhan, Ehsan Sadighrad, Ali Osman Acar,
Korhan Ozkan, Mustafa Mantik¢r
Middle East Technical University, Institute of Marine Sciences
baris@ims.metu.edu.tr

ABSTRACT

In the last 20 years, the oxygen values in the deepest parts of the Marmara Sea
have declined significantly below 80 micromolar, which is considered the limit of
hypoxia. Pressures on the Marmara Sea are very diverse and sectoral solutions are
not sufficient. Instead, holistic and shared responsibilities approaches and
measures are needed. In this context, the necessity of revealing the current
situation of the Marmara Sea, reducing the pollution loads with modeling work,
determining the point pollution sources, and creating actions for the protection of
the Marmara Sea on the basis of an ecosystem-based approach has emerged.
MARMOD project is aimed to develop environmental management and ecological
approach water quality improvement plans specific to the Sea of Marmara and to
produce possible medium-long term management plans. In this context, intensive
observation cruises have been carried out to monitor the mucilage that has
emerged recently, and high-resolution ctd observations (ScanFish) and multiple
deep-sea samplings (multi-corer) have been made with techniques that have not
been performed in our seas before. In addition to these, the pioneering work of the
Marmara Sea Digital Twin has begun to be created. Within the scope of the
MARMOD project, in the first stage, the physical and ecological 3D model of the
Marmara Sea and the sea, basin, atmosphere and socioeconomic inputs were
integrated. The digital twin is in a position to provide real-time visual-digital
information flow about every point of the sea to decision makers, citizens,
scientists and all end users. With this knowledge, the main objective is to achieve
good environmental status and to improve the marine economy sectors in harmony
with the ecosystem and the changing climate.

Keywords: Digital twin, Marmara Sea, ecosystem management
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*Mersin Universitesi, Su Uriinleri Fakiiltesi
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OZET
Bu calismada, Marmara Denizi ve Kuzey Ege Denizi kiyilarinda miisilaj
olusumunun makroflora (makroalgler ve deniz c¢ayirlarl) iizerine etkisinin
belirlenmesi amaclanmistir. Orneklemeler 8 istasyondan (Pasalimani Adasi, Narli-
Erdek, Edincik, Bandirma, Bl'iyiikada-istanbul, intepe, Saros Korfezi, Gokceada)
2022 yilinda yapilmig olup makrofloranin 6rtii (%) durumu, yabanci-yayilimei
tiirler, deniz suyunun fiziko-kimyasal degiskenleri makroflora iizerinde olusan
miisilaj igerisindeki organizmalar (diyatome, mavi-yesil algler vb.), deniz
cayirlarindaki (Posidonia oceanica, Cymodocea nodosa) degisim incelenmistir.
Denizel bentik makrofloraya ve mikrofloraya ait tiir ve tiiralti seviyede sirasiyla
161 (41 Phaeophyceae, 90 Rhodophyta, 27 Chlorophyta ve 3 Spermatophyta) ve
223 takson (134 Bacillariophyta, 39 Chlorophyta, 21 Cyanobacteria, 12 Miozoa, 7
Ochrophyta, 4 Charophyta, 3 Euglenozoa, 2 Rhodophtya, 1 Cryptista) tespit
edilmistir. Deniz ¢ayir1 Posidonia oceanica ve bentik miisilaj Orneklerinde
mikroflora incelemeleri sonucunda bentik miisilaj 6rneklerinde 77 takson, epifitik
orneklerinde ise 146 takson tespit edilmistir. Epifitik algler arasinda en yaygin
canli grubunu Bacillariophyta’ya ait tiyeler olustururken Cocconeis ve Navicula
hem c¢esitlilik hem de birey sayisi bakimmdan en baskin taksonlar olarak
belirlenmistir. Bentik miisilaj Ornekleri igerisinde ise Bacillariophyta’ya ait
Nitzschia ve Navicula taksonlari en baskin alg gruplarini olusturmustur.
Aragtirma istasyonlarinin ekolojik durum sinifi EEI-c indeksi ile test edilmis olup
istasyonlarin 3 tanesi ¢ok iyi, 4 tanesi iyi ve bir tanesi ise orta bir ekolojik durum
smifinda oldugu belirlenmistir. Deniz c¢ayirlarinin  fenolojik-lepidokronolojik
analizleri sonucunda miisilajin Posidonia oceanica iizerinde heniiz bir etkisi
bulunmamigken Cymodocea nodosa’nin Pasalimani Adasi istasyonunda yaprak
boyuna (miisilaj dncesi ve sonrasina gore ortalama 22 mm kisalma) etkili oldugu
tespit edilmistir. Bu proje g¢alismasinda bentik bolgede bazi ipliksi alglerin
(Acinetospora crinita, Ectocarpus spp., Cladophora spp. gibi) asiri artiginin
miisilaj olusumunun bir habercisi olabilecegi degerlendirilmistir. Bu calisma,
TUBITAK 121G113 nolu projesi ile desteklenmistir.

Anahtar Kelimeler: Deniz ¢ayirlari, makroalgler, Marmara, mikroalgler, miisilaj
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THE EFFECT OF MUCILAGE ON MACROFLORA
(MACROALGAE AND SEAGRASSES) IN THE MARMARA

SEA AND THE NORTH AEGEAN SEA
Ergiin Taskin?, ibrahim Tan®, M. Tahir Alp°, N. Soner Borekci®, Furkan
Bilgic?, Gokhan Kaman®, Ozgiir Ozbay®, Alper Evcen®, Aysu Giiresen?,
Ozden Dere?, Baris Akc¢ali®
@Manisa Celal Bayar University, Faculty of Science, Department of Biology
bTUBITAK MAM Marine Research and Technologies RG
®Mersin University, Faculty of Aquaculture
d Dokuz Eylil University, Institute of Marine Sciences and Technology

ABSTRACT

In this study, it was aimed to determine the effect of mucilage formation on
macroflora (macroalgae and seagrasses) in the Marmara Sea and North Aegean
Sea coasts. Sampling was made from 8 stations (Pasalimani Island, Narli-Erdek,
Edincik, Bandirma, Biiyiikada-Istanbul, Intepe, Saros Bay, Gokg¢eada) in 2022, and
the coverage (%) of macroflora, alien and invasive species, physico-chemical
variables of sea water, the organisms in the formed mucilage (diatoms, blue-green
algae, etc.) and the change in seagrass (Posidonia oceanica, Cymodocea nodosa)
were investigated. In total, 161 taxa (41 Phaeophyceae, 90 Rhodophyta, 27
Chlorophyta and 3 Spermatophyta) and 223 taxa (134 Bacillariophyta, 39
Chlorophyta, 21 Cyanobacteria, 12 Miozoa, 7 Ochrophyta, 4 Charophyta, 3
Euglenozoa, 2 Rhodophtya, 1 Cryptista) belonging to marine benthic macroflora
and microflora at species and subspecies level were reported, respectively. As a
result of microflora examinations in seagrass Posidonia oceanica and benthic
mucilage samples, 77 taxa were detected in benthic mucilage samples and 146 taxa
in epiphytic samples. While the members of Bacillariophyta constitute the most
common living group among epiphytic algae, Cocconeis and Navicula were
determined as the most dominant taxa in terms of both diversity and number of
individuals. Among the benthic mucilage samples, Nitzschia and Navicula taxa
belonging to Bacillariophyta formed the most dominant algal groups.The
ecological status class of the research stations was tested with the EEI-c index and
that 3 sites had high ecological quality, 4 had good quality and one had medium
quality. As a result of the phenological-lepidochronological analyzes of seagrass
meadows, it was determined that while mucilage has not yet found an effect on
Posidonia oceanica, Cymodocea nodosa has an effect on leaf length (average
shortening of 22 mm before and after mucilage) at Pasalimani Island station. In
this project study, it was evaluated that excessive growth of some filamentous
algae (such as Acinetospora crinita, Ectocarpus spp., Cladophora spp.) in the
benthic region may be a precursor of mucilage formation. This work was
supported by the TUBITAK (project no 121G113).

Keywords: Seagrasses, macroalgae, Marmara Sea, microalgae, mucilage
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iZMIT KORFEZI ORNEGINDE HEDEF SAGLIKLI BiR
DENIiZ EKOSISTEMi

Mesut Onem, Meri¢ Deniz, Yasin Yilmaz, Mustafa Durmaz
Kocaeli Belediyesi Cevre Koruma ve Kontrol Dairesi Baskanlig
mesut.onem@kocaeli.bel.tr

OZET

Ulkemizin en biiyiik dogal liman1 konumunda olan izmit Kérfezi doga ve gevre
yoniinden de esi ve benzeri olmayan bir giizellige sahiptir. Bir zamanlar en dogu
kiyisinda bile ¢ok cesitli balik tiirleri bulunmaktaydi. Ancak; 1960’11 yillar
sonrasinda yogun ve carpik sanayilesme, kentlesme ile birlikte artan ¢evre kirliligi
ile kirlenen Izmit Kérfez’inde, yogunlasan bu baskilar ve 1999 Marmara Depremi
sonrasinda olusan altyap1 ve ¢evre sorunlari deniz ekosistemini olumsuz ydnde
etkilemigtir.
2004 yilinda Kocaeli Biiyiiksehir Belediye Baskanligimizca yapilmaya baslanan
¢evre yatirimlari, biyolojik ve ileri biyolojik atiksu aritma tesisleri ile 2006 yilinda
Bakanlik¢a verilen yetki ger¢evesinde havadan, denizden ve karadan yapilan siki
kontrol ve denetimler sonrasi eski durumuna hizla donmeye baslamis ve 6nceleri
goriilen balik tiirleri tekrar gériilmeye baglanmustir.
2007 yilinda Tiibitak MAM ile baslattig1 calisma ile Izmit Korfezi ve Korfeze
dokiilen 12 adet derenin su kalitesini fiziksel, biyolojik ve kimyasal parametreler
ile izlemeye basladi. Bununla birlikte; deniz ¢opleri ile miicadele, petrol tiirevi
kirliliklere miidahale ve c¢evre farkindalik caligmalari yiirliten Biiyiiksehir
Belediyesi deniz ¢evresini iyilestirmek i¢in {ilkenin 6nde gelen {iniversiteleri ile de
birgok projeye imza atilmustir.
Koérfezin dogusunda bulunan 3,8 milyon m® ¢amurun g¢evresel yonetimi 2016
yilinda Tiibitak MAM ve 2021 yilinda Istanbul Universitesi tarafindan hazirlanan
raporlar dogrultusunda; hidrolik sistemle taranarak karaya basilacak ve polimer
dozajlanarak geotekstil tlipler yardimiyla susuzlastirilmasi saglanacak ve
nihayetinde karada bertaraf edilecektir. Bu c¢aligmanin etkilerinin bilimsel
izlenmesi ise; liniversitelerimiz ile yapilacak igbirligi ¢cergevesinde 4 farkli noktaye
konusglandirilacak 6l¢iim sensorleri ile gercek zamanli olarak takip edilecektir.
Deniz ekosisteminin korunmasi ve ekosistem servislerinin saglikli  ve
siirdiiriilebilir sekilde islev gosterebilmesi i¢in, ODTU Deniz Bilimleri Enstitiisii
ile “Yol Haritas1 ve Eylem Planlarm1” igeren, strateji belgesi olusturulmasi
calismalar1 devam etmektedir. Bu belgede; otrafikasyon, denizcilik faaliyetleri,
biyogesitlilik ve tehlikeli maddeler ile deniz ¢opleri bulunmaktadir. Ayrica; iklim
Degisikligi, Dijital Ikiz, izleme Caligmalari, Deniz Alani Planlamasi / Mavi
Ekonomi Atlasi, Mavi Ekonomi, Bilgi Paylagimi Calismalari alt bagliklarinda yol
haritalar1 belirlenecektir.
Deniz ¢opleri konusunda; 4 deniz siiplirgesi, 3 amfibi arag, sabit bariyer sistemi ve
mavi takim ile miicadele yiiriitiilmektedir.
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Petrol tiirevi dokiintiilere iliskin; ara¢ ve ekipman ile bugiine kadar 30 ayr1 olaya
miidahale edilerek ¢evreye olan etkileri en aza indirilmistir.

Gemi atiklart konusunda; lisansh atik kabul tesisimiz ve lisanshi 2 adet atik alim
gemisi ile hizmet verilmektedir.

Baliklandirma projesi kapsaminda; 2017 yilindan bugiine kadar 6 kez levrek,
kalkan ve gupra yavrulart olmak iizere toplam 36.000 balik denize birakilmistir.
Hedefimiz siirdiiriilebilir, tiim kullanicilarin  faydalanabildigi dogaya dost
uygulamalarla, 6trofikasyon riski olmayan ve biyogesitliligi zenginlesmis saglikli
bir izmit Korfezi’dir.

Anahtar Kelimeler: Deniz ekosistemi, Izmit Korfezi, Su Kalitesi, Siirekli Izleme,
Dip Camuru
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The GOAL isa HEALTHY MARINE ECOSYSTEM in the
CASE of IZMIT BAY

Mesut Onem, Meri¢ Deniz, Yasin Yilmaz, Mustafa Durmaz
Kocaeli Municipality Department of Environmental Protection and Control
mesut.onem@kocaeli.bel.tr

ABSTRACT
Izmit Bay, which is the largest natural bay of our country, has a unique beauty in
terms of nature and environment. Izmit Bay hosted a wide variety of fish species in
the past even in the easternmost coast. However, increased environmental
pollution as a result of intense and irregular industrialization and urbanization after
1960s and the problems encountered regarding the infrastructure and environment
after 1999 Marmara Earthquake negatively affected the marine ecosystem.
Following the environmental investments started by Kocaeli Metropolitan
Municipality in 2004, biological and advanced biological waste water treatment
plants, and the strict controls and inspections made from air, land and sea within
the authority given by the Ministry in 2006, the bay has started to return its former
state and the fish species that were seen before started to be seen again.
In 2007, Kocaeli Metropolitan Municipality, in cooperation with TUBITAK
MAM, has started to monitor the water quality of 12 rivers empty into the bay
using physical, biological and chemical parameters. Additionally, the Municipality
conducted various projects in collaboration with the leading universities of the
country to combat with marine litter, respond the oil-derived pollution and raise
environmental awareness.
According to the reports provided by TUBITAK MAM in 2016 and Istanbul
University in 2021, environmental management of the sludge (3.8 million m3)
located at the eastern region of the bay will be performed as; dredging with a
hydraulic system and pumping into the land, polymer dosing and dewatering with
the geotextile tubes and eventually eliminating on the land. The scientific
monitoring of the effects of this study will be performed in collaboration with the
universities using sensors that will be located in 4 different areas and tracked live.
To protect the marine ecosystem and ensure that ecosystem services can function
in a healthy and sustainable way, studies of creating a strategy document including
a “Roadmap and Action Plan” are continuing in collaboration with the METU
Marine Sciences Institute. In this document, eutrophication, maritime activities,
biodiversity, hazardous substances and marine litter are included. Additionally,
roadmaps will be formed under the Climate Change, Digital Twin, Monitoring
Studies, Marine Area Planning/Blue Economy Atlas, Blue Economy Information
Sharing Studies.
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Regarding the marine litter; the combat is conducted using 4 marine cleanup
machines, 3 amphibious vehicles, fixed barrier system and blue team.

Regarding the oil-derived pollution; 30 separate events were interfered using the
tools and the equipment and the effects of these events to the environment were
minimized.

Regarding the ship waste; Services provided by our licensed waste reception
facility and 2 licensed waste reception vessels.

Within the scope of our fisheries project; a total of 36,000 fish (perch, turbot and
bream) were released into the sea since 2017.

Our goal is to have a sustainable and healthy Izmit Bay that is free of
eutrophication risk and enriched in terms of biodiversity with nature-friendly
practices that all users can benefit from.

Keywords: Marine ecosystem, Izmit Bay, Water Quality, Continuous Monitoring,
Deep Sludge
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KARADENIZ’IN EKOLOJiK DURUMUNUN
DEGERLENDIRMESI

Hakan Atabay?, ibrahim Tan?, Sabri Mutlu?, Gokhan Kaman?, Ertugrul
Aslan?, Omer Faruk Ciftbudak?, Alper Evcen?, Ash Donertas?, Ergiin
Taskin®, Giiley Kurt Coskun®, Colpan Beken?

ATUBITAK MAM Deniz Arastirmalar ve Teknolojileri Arastirma Grubu
®Manisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii
°Sinop Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii
hakan.atabay@tubitak.gov.tr

OZET
Karadeniz’in kimyasal 6zelliklerini kalici iki tabakali yapisi, akinti sistemi, karasal
girdileri ve insan kokenli baskilari ile dogal jeolojik ozellikleri belirler. Su
kiitleleri, mevsimsel degisimlerden, tatli su kaynakli girdilerinden, madde
taginimlarindan ve dikey karisimdan etkilenmektedir. Karadeniz kiy1 bolgelerinde
arazi sartlart atiksu artima tesisi se¢imine ve niifus dagilimi iizerine etkisi vardir.
Cogunlukla derin deniz desarji yapilmaktadir. Niifusu en yogun iller Samsun,
Trabzon ve Ordudur. Karadeniz’e dokiilen en biiyiik nehirler Kizilirmak,
Yesilirmak, Sakarya, Filyos, Melet ve Degirmendere’dir. Tiirkiye’deki limanlarin
%20’si Karadeniz’de bulunmakta olup, Samsun Limani en biyiik limanidir.
Tarimsal alanlar, Karadeniz Boélgesi genelinde dagmiktir ve ydnetimi zordur.
Karadeniz bolgesinde Zonguldak ve Samsun’da sanayi tesisleri baskist altindadir.
Ticari balik ve deniz mahsullerince verimli bir denizdir ve balikgilik baskisi
altindadir.
Denizlerde Biitiinlesik Kirlilik Izleme Programi kapsaminda Karadeniz saha
caligmalari, 17 Su Yonetim Birimi (SYB) ve 5 Deniz Degerlendirme Birimini
temsilen se¢ilen 97 istasyonda gergeklestirilmistir. 2014-2022 yillart arasinda yaz
ve kis mevsimlerinde yiiriitiilen izleme ¢aligmalar1 R/V TUBITAK Marmara
aragtirma gemisi marifetiyle yapilmustir. istasyonlarm tiimiinde su kolunu boyunca
CTD o6lgtimlerin yam sira farkli derinliklerden besin elementleri-inorganik P, N ve
¢Oziinmis Si, ¢oziinmiis oksijen, oksijen doygunlugu ve klorofil-a &lglimleri
yapilmigtir. Bu ¢alisgmada ayrica kiy1 sulart i¢in Su Cergeve Direktifinde (SCD)
belirtildigi gibi 3 Biyolojik Kalite Elemani (BKE) olan fitoplankton (34 istasyon),
makro alg (20 istasyon) ve makrozoobentos’a (20 istasyon) yonelik arazi
caligmalar1 gerceklestirilmis ve her SYB miimkiin oldugunca temsil edilmeye
calistlmistir. Ekolojik kalite degerlendirmelerinde (EKD) destekleyici parametre
olarak Yeriistii Su Kalitesi Yonetmeligi (YSKY) Ek-6 Tablo8a’da yer alan TP,
NOx, Klorofil-a ve seki disk derinligi wverileri kullanilmigtir. Ekololojik
simiflandirmanin  biyolojik kalite degerlendirmesinde, makro alg ve bentik
omurgasizlar i¢in 2021 yaz doneminde uzman gruplar tarafindan yapilan
caligmalar ve secilen indekslerden (makro alg i¢cin EEI ve makro zoobentos i¢in
TUBI ile yabanci tiirler i¢in ALEX) yararlanilmistir. Fitoplankton gostergesi
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olarak ise klorofil-a kullanilmistir.2021 Yilinda Karadeniz’de Sakarya nehri,
Filyos nehri ve Samsun etki alaninda yer alan 3 SYB’nin kalitesi “koti”,
Zonguldak, Yesilirmak nehri, Fatsa, Akcaabat, Rize ve Hopa kiyilarini igeren 6
SYB’nin kalitesi “zayif”’, diger 8 SYB’nin kalitesi ise “orta” kalitede
degerlendirilmistir.

Anahtar Kelimeler: Karadeniz, CTD, SCD, YSKY, besin elementleri, EKD,
SYB, DDB
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EVALUATION OF THE ECOLOGICAL STATUS OF THE
BLACK SEA

Hakan Atabay?, ibrahim Tan?, Sabri Mutlu?, Gokhan Kaman?, Ertugrul
Aslan?, Omer Faruk Ciftbudak?, Alper Evcen?, Ash Donertas?, Ergiin
Taskin®, Giiley Kurt Coskun®, Colpan Beken?
aTUBITAK, Marmara Research Center, Marine Research and Technology RG
®Manisa Celal Bayar University, Faculty of Arts and Sciences, Dep. of Biology
¢Sinop University, Faculty of Arts and Sciences, Department of Biology
hakan.atabay@tubitak.gov.tr

ABSTRACT

The permanent stratified system, currents, terrestrial inputs, anthropogenic effects
and natural geological structure of the Black Sea determine the chemical properties
of the sea water. Also seasonality, vertical mixture, freshwater inputs and material
transports affect the sea water. Black Sea coastline land structure has effect on
type of wastewater treatment and population distribution, and mostly deep sea
discharges are made. The most abundant cities are Samsun, Trabzon and Ordu,
also rivers with higher input are Kizilirmak, Yesilirmak, Sakarya, Filyos, Melet
and Degirmendere. The 20% of harbours of Turkey placed in Black Sea coast
which is the biggest one is Samsun Harbour. The distribution of agricultural areas
in the Black Sea region are wide, so their management is difficult. The Black Sea
is a productive area with commercial fish and invertebrate species therefore there
is high fishing and the same time with industrial facilities pressures.

Black Sea field studies were carried out at 97 stations which representing 17
Coastal Water Unit (CWU) and 5 Marine Assesment Units (MAU) within the
scope of the Integrated Marine Pollution Monitoring Programme. The field studies
carried out during summer and winter between 2014-2022 with the R/V
TUBITAK Marmara. The physical parameters of sea water measured by CTD
profiler, and the sea water sampled according to this profiles. Nutrients (inorganic
N and P, dissolves Si), dissolved oxygen and chlorophyll-a were measured from
taken sea water samples. Also during field studies sampled phytoplankton (34
stations), macroalgae (20 stations) and macrozoobentos (20 stations), which they
are 3 Biological Quality Elements (BQE) for coastal waters, as specified in the
Water Framework Directive (WFD). Biological parameters were sampled to
represent CWU areas. TP, NOx, chlorophyll-a and secchi disk parameters were
used as supportive information for Ecological Quality Assessments (EQA), which
reported in the Surface Water Quality Regulation (SWQR) (Supp. 6, Table 8a).
Macroalgae and benthic invertebrates (studies by expert groups in the summer
2021) and selected indexes (EEI for macro algae and TUBI for macrozoobenthos
and ALEX for alien species) were used in the biological quality assessment of
ecological classification. Chlorophyll-a was used as a phytoplankton indicator.
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The consideration of quality in Black Sea during 2021 for 3 CWU were "bad", 6
CWU were "poor" and other 8§ CWU were "medium". Classified regions as “bad”:

Sakarya and Filyos rivers and Samsun, as “poor”: Zonguldak, Yesilirmak river,
coast of Fatsa, Ak¢aabat and Hopa.

Keywords: Black Sea, CTD, WFD, SWQR, nutrients, EQA, CWU, MAU
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AKDENIZ VE EGE DENiZi EKOLOJIiK DURUM
DEGERLENDIRMESI

ibrahim Tan
TUBITAK MAM Deniz Aragtirmalar: ve Teknolojileri Arastirma Grubu
ibrahim.tan@tubitak.gov.tr

OZET

Akdeniz ve Ege Denizi’nin ekolojik kalite degerlendirmesinde destekleyici
parametreler toplam fosfor (TP), nitrit+nitrat azotu (NOx) ve seki disk derinligi
verileri  kullanilmistir.  Ekololojik  smiflandirmanmm  biyolojik  kalite
degerlendirmesinde, makro alg ve bentik omurgasizlar i¢in 2021 yaz doneminde
uzman gruplar tarafindan yapilan ¢aligmalar ve segilen indekslerden (makro alg
icin EEI ve makro zoobentos icin TUBI ile yabanci tiirler icin ALEX)
yararlanilmistir. Fitoplankton gostergesi olarak ise klorofil-a kullanilmigtir. 2014-
2021 ki ve yaz donemlerinde Ege Denizi’nde 24 adet Kiy1 Su Y6netim Biriminde
(SYB: EGE01-24) ve Akdeniz’de 21 adet SYB’de degerlendirme yapilmistir.
EKD degerlendirmesinde, SYB’leri temsil edebilecek sekilde toplamda besin
tuzlart Ege Denizi’nde 98 istasyon ve Akdeniz de 83 istasyonda, makro alg i¢in
toplam 39 istasyonda ve makro zoobentos 34 istasyonda gergeklestirilmistir.

EKD degerlendirmesi su Kkiitlerinin iyi ¢evresel duruma ulasma hedefinin
gostergesidir. Bu degerlendirmede, orta kalitedeki su kiitleleri belirlenerek zayif -
kétitye dogru kaymasinin 6niine gecilmesi, gerekli tedbirler alinarak iyi ve ¢ok iyi
seviye ¢ikmasmin saglanmasidir. Calisma kapsaminda 2021 yili Ege Denizi
degerlendirildiginde 9 adet su kiitlesi orta sinif kalitesinde, 3 adet zayif ve 1 adet
kot sinif kalitesinde olup, iyi ve ¢ok iyi smif kalitesinde 11 adet su kiitlesi
bulunmaktadir. Akdeniz degerlendirmesinde 2 adet su kiitlesi orta smif
kalitesindedir. lyi ve ¢ok iyi simif kalitesinde 18 adet su kiitlesi bulunmaktadir.

Anahtar Kelimeler: Ege Denizi, Akdeniz, Ekolojik Kalite Degerlendirmesi
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ECOLOGICAL STATUS ASSESSMENT of
MEDITERRANEAN AND AEGEAN SEA

ibrahim Tan
TUBITAK, Marmara Research Center, Marine Research and Technology RG
ibrahim.tan@tubitak.gov.tr

ABSTRACT
The supporting parameters total phosphorus (TP), nitrite+nitrate nitrogen (NOX)
and seci disc depth data were used in the ecological quality assessment of the
Mediterranean and Aegean Seas. In the biological quality assessment of ecological
classification, studies by expert groups in the summer of 2021 for macroalgae and
benthic invertebrates and selected indexes (EEI for macro algae and TUBI for
macro zoobenthos and ALEX for alien species) were used. Chlorophyll-a was used
as a phytoplankton indicator.
In the winter and summer periods of 2014-2021, assessments were made in 24
Coastal Water Management Units in the Aegean Sea and 21 SYB in the
Mediterranean. In the GES evaluation, water column samples were carried out at
98 stations in the Aegean Sea and 83 stations in the Mediterranean, 39 stations for
macro-algae in the Aegean Sea and the Mediterranean, and 34 stations for macro
zoobenthos which could represent CWBs.
The GES assessment indicates that the goal of water bodies is to achieve good
environmental status. In this evaluation, moderate quality water bodies are
determined to prevent the progression of weak to bad, and to ensure a good and
very good level by taking necessary measures. The nine water bodies of the
Aegean Sea are of moderate status, three of them are of poor status and one of
them is of bad status, and the others are of good or very good class quality. In the
Mediterranean, two of the water bodies have moderate and one of the poor status.
The others are good and very good class quality.

Keywords: Aegean Sea, Mediterranean, Ecological Quality Assessment
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MARMARA DENIZi SUKOLONUNDA MUSILAJ ZAMANI
VE SONRASI COZUNMUS OKSIJEN DEGISIMLERI VE
METABOLIK SURECLER

Mustafa Mantik¢l, Mustafa Yiicel, Hasan Orek, Zahit Uysal, Sinan Arkin,
Melike Kazak, Baris Salihoglu
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
mantikci@ims.metu.edu.tr

OZET

Marmara Denizi ekosistemi son 40 yilda insan baskilart sebebiyle biiyiik degisime
ugrayarak, otrofik hale gelmistir. Bu baskilarin basinda; denize noktasal ve yayili
kaynaklardan ulagan aritilmamis evsel, sanayii ve tarimsal atiklar, asir1 ve kagak
balikeilik, liman, denizcilik faaliyetleri ve kazalar, kiy1 dolgu alanlar1 ve karadaki
agacsizlanma gosterilebilir. Insan kaynakli, Marmara Denizi ekosistemi sagligini
gozetmeden yapilan bu faaliyetler sonucu 6trofikasyonun etkileri olan; oksijen
azalmasi, biyolojik ¢esitlilikte azalma ve degisim, asir1 veya zararli alg
¢ogalmalari, 151k gecirgenliginde azalma vb. gozlemlenmektedir. Ayrica diinya
denizlerinde nadiren gorillen ve agir1 stress/baski altinda olan ekosistemlerde
ortaya ¢ikan misilaj, Marmara Denizi’nde 2007’de belirgin olarak goriilmeye
baglayarak, sonraki donemlerde de tekrarlanmis ve 2021 ilkbahar-yaz aylarinda su
kolonun 0-25 m’si tamamen kaplamustir.

Miisilajin igeriginin karbonhidrat ve polisakkaritce zengin olmasi, bakteriler
tarafindan tiiketilebilecegi ve bu siirecte oksijen harcanacagi hipoteziyle, Marmara
Denizi’nde 2021 ilkbahar-yaz aylarinda olusan miisilajin su kolonunda oksijen
tilkketim hizlarini arttirarak yaratabilecegi oksijen azalmasini deneysel ve yerinde
Olciimler ile arastirtp, plankton solunumu ve birincil iiretimi ile gevresel
degiskenler arasinda baglanti kurulup oksijen tiiketim siirecleri anlasilmaya
calisiimustir.

Marmara Denizi’'nde, miisilaj siireci (Yaz 2021) ve miisilaj sonrast (Sonbahar
2021- ilkbahar 2022) plankton metabolizmasi, toplam 53 istasyonda, su kolonunu
temsilen yiizey, ara tabaka ve alt tabaka gibi farkli derinliklerden orneklemeler
yapilarak R/V Bilim 2 gemisi ile ¢alisilmistir. Plankton solunumu/oksijen tiiketim
hizlar1 ve net komiinite iiretimi hassas ve yiiksek ¢oziiniirliiklii fiber optik oksijen
sensorler (OPTODE) ile 6zel yapim 1sikli-karanlik inkiibatorlerde Slgiilmiistiir.
Miisilajin varliginda Marmara Denizi’nde oksijen tiiketim hizlar1 diger donemlere
gore yaklagik 2 kat fazla bulunmus ve su kolonunda oksijen azalmalarina sebep
oldugu tespit edilmistir. Isikl1 yiizey tabakada iiretilen fotosentez kaynakli organik
karbon giin iginde tiiketilmekte ve canli-cansiz partikiil organik maddeler 15181n
ulagsmadig1 haloklin tabakasinda bakteriler tarafindan tiiketilerek keskin oksijen
azalmalarina yol agmaktadir. Haloklin alt1 tabaka tiiketim sonuglarina gore organik

55


mailto:mantikci@ims.metu.edu.tr

IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

karbonun bozunabilir fraksyonunun ¢evirim degeri (turnover rate) Kuzey Denizi-
Baltik Denizi gegis bolgesiyle benzer hesaplanmistir.

Bu bildiride, Marmara Denizi’nin giincel osinografik 6zellikleri, su kolonu oksijen
konsantrasyonlar1 ve miisilajin oksijen konsantrasyonlarina olasi etkileri
tartigtlacaktir.

Anahtar Kelimeler: Plankton solunumu, birincil iiretim, misilaj, OPTODE
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EVENT

Mustafa Mantik¢l, Mustafa Yiicel, Hasan Orek, Zahit Uysal, Sinan Arkin,
Melike Kazak, Baris Salihoglu
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mantikci@ims.metu.edu.tr

ABSTRACT

The ecosystem of the Sea of Marmara has undergone great changes in the last 40
years due to human pressures and has become eutrophic. Main pressures;
domestic, industrial and agricultural wastes reaching the sea from point and diffuse
sources without treatment, excessive and illegal fishing, ports, maritime activities
and accidents, coastal filling areas and deforestation on land can be shown. The
effects of eutrophication, as a result of these human-induced activities carried out
without considering the health of the Marmara Sea ecosystem; decrease in oxygen,
decrease and change in biodiversity, harmful/algal blooms, decrease in
transparency, etc. is observed. In addition, mucilage, which is rarely seen in the
world's seas and occurs in ecosystems with extreme stress, started to appear in the
Marmara Sea in 2007 and completely covered 0-25 m of the water column in the
spring-summer of 2021.

With the hypothesis that the content of mucilage is rich in carbohydrates and
polysaccharides, it can be consumed by bacteria and oxygen will be consumed
during this process; we investigated the oxygen decrease enhanced by the
mucilage formed in the Marmara Sea in the spring-summer months of 2021 by
increasing the oxygen consumption rates in the water column, with experimental
and on-site measurements of plankton respiration and primary production and we
examined for relationships between the oxygen consumption processes and
environmental variables.

In the Marmara Sea, plankton metabolism samples were collected from different
depths such as surface, halocline and sub-halocline, representing the water column,
at 53 stations during the mucilage event (Summer 2021) and post-mucilage
(Autumn 2021-Spring 2022) with the R/V Bilim 2. Plankton respiration/oxygen
consumption rates and net community production were measured in the custom-
built light-dark incubators with sensitive and high-resolution fiber optic oxygen
sensors (OPTODE). In the presence of mucilage, oxygen consumption rates in the
Sea of Marmara were found to be approximately 2 times higher than in other
periods and it was showed that it caused oxygen decreases in the water column. In
the photic surface layer photosynthetically produced organic carbon was consumed
during the day, and living and non-living particulate organic materials were
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consumed by bacteria in the halocline layer, where light did not reach, causing
sharp oxygen reductions. According to the results of sub-halocline layer
consumption, the turnover rate of the degradable fraction of organic carbon was
calculated similar to that of the North Sea-Baltic Sea transition region.

In this paper, the current oceanographic features of the Marmara Sea, water
column oxygen concentrations and the possible effects of mucilage on oxygen
concentrations will be discussed.

Keywords: Plankton respiration, primary production, mucilage, OPTODE
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AKDENIZ KIYILARINDA GUNCEL OTROFIKASYON
DURUMU DEGERLENDIRMESI

Mustafa Mantikc¢i, Koray Ozkan, Hasan Orek, Yesim Ak Orek,
Siileyman Tugrul, Baris Salihoglu
Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitiisii
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OZET
Akdeniz, besin tuzlar1 (azot-fosfor) icerigi agisindan diinyanin en fakir
denizlerinden biri olmasi sebebiyle, birincil iiretimi diisiik ve 151k gecirgenligi
yiiksek bir yaprya sahiptir. Fakat giinlimiizde artan sehirlesme, sanayilesme, tarim,
turizm, balikeilik gibi plansiz ve dogaya dost gergeklestirilmeyen insan faaliyetleri
Akdeniz kiy1 ekosistemleri iizerinde biiyiik baski olugturmaktadir. Bu baskilarin
basinda deniz ortamina agirt miktarda azot ve fosforca zengin organik madde girisi
gelmektedir. Su yenilenme siirelerinin yetersiz oldugu koy ve korfezlerde
konsantrasyonu artan besin elementleri su kalitesinde bozulmalara yol agarak
trofikasyona sebep olmaktadir. Otrofikasyon deniz kiy1 ekosistemlerine bircok
istenmeyen etki yaratmaktadir. Bunlarin basinda su berrakliginin azalmasi, oksijen
seviyelerinin diigmesi veya oksijenin tamamen tiikenmesi, zararli/zararsiz alg
tiirlerinde asir1 gogalma ve besin aglarindaki degisimler gelmektedir.
Akdeniz bolgesi izleme c¢aligmasi, 2014-2022 yillar1 arasi yaklagik 80 istasyonda
yaz ve kis aylarda Denizlerde Biitiinlesik Kirlilik izleme Programi kapsaminda
yapilan bu ¢alismada 6trofikasyon indikatorleri (besin tuzlari, klorofil-a, ¢oziinmiis
oksijen) ile birlikte multiparametrik yontemlerle (TRIX-HEAT) degerlendirmeler
yapilmistir.
Mersin ve Iskenderun kérfezlerinin de igerisinde bulundugu Kilikya Baseni
iilkemiz karasulari icerisinde en genis kita sahanhigmm yer aldigi bdolgedir.
Ozellikle deniz su kolonundaki dikey karisgimin oldukga az oldugu yaz ve erken
sonbahar donemlerinde kiyi-agik deniz etkilesimi zayiflamaktadir. Bunun yaninda,
iilkemizin 6nemli su kaynaklarindan olan Goksu, Seyhan ve Ceyhan gibi biiyiik
nehirler bu bolgeye akarken, Mersin ve Iskenderun korfezlerinin s1g sularinda
insan kaynakli karasal baskilar 6n plana ¢ikarak deniz ekosistemini etkilemektedir.
Bu bolgelerde neredeyse her drnekleme doneminde 6trofikasyon riski (TRIX>3)
goriilmiistiir. HEAT ile de desteklenen bu sonuca gore yillar arasinda farkliliklar
olsa da 2014,2016 ve 2021 yillar1 hari¢ Samandag-Tasucu (AKDO1-AKDO08) arasi
otrofikasyondan etkilenmis olarak smiflandirilmistir. Bu degisimler bolgedeki
yillik yagis miktarlari ile baglantili bulunmustur.
Tasucu Burnu ile Alanya arasinda daralan kita sahanlig1 sayesinde kiyi-agik deniz
etkilesimi ve sinirli karasal kirleticilerin denizel etkilerinin daha hizli seyreldigi ve
bolge kiyisal deniz alani su kalitesinin izleme siiresi boyunca “iyi kalite” 6zelligini
(TRIX< 3, HEAT< 1) korudugu belirlenmistir. Alanya-Aksu (Antalya) arasinda
kita sahanlig1 genislemekte ve basta Manavgat ve Aksu irmaklar1 olmak {izere bu
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bolge dere sularmin etkisi altindadir. Asirt yagishi donemde karasal bask: yiizey
sularinda belirgin gozlenmekte fakat genel akinti rejimi ve kiyi-agiksu etkilesimi
ile bu baskilar kalici olmamaktadir. Antalya ve Finike bolgesi gorece daha derin ve
i¢ korfez sularinin agik deniz ile etkilesimi fazladir. Bunun sonucu olarak, Mersin
ve Iskenderun korfezlerine kiyasla karasal yiiklerden daha az etkilendigi
gozlenmistir fakat Fethiye i¢ korfezde turizm faaliyetinin ¢ok yogun oldugu yaz
mevsiminde artan evsel atiksu desarjlart deniz suyunda besin tuzlari artisina neden
olmustur. Her iki mevsimde de kiy1 Chl-a konsantrasyonlar1 agik denize kiyasla
yliksektir. 2014-2022 aras1 TRIX indeksi ve HEAT degerlendirmesine gore,
otrofikasyon dogu Akdeniz kryilarindan batiya dogru diigiis gostermektedir.

Anahtar Kelimeler: Otrofikasyon, TRIX, HEAT, Besin Tuzlar1, Klorofil-a
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ABSTRACT
Since the Mediterranean is one of the poorest seas in the world in terms of nutrient
(nitrogen-phosphorus), its primary production is low and transparency (photic
limit) is high. However, unplanned and not environmentally friendly human
activities such as increasing urbanization, industrialization, agriculture, tourism,
and fishing are putting great pressure on Mediterranean coastal ecosystems. One of
the main pressures is the flowing of excessive amounts of nitrogen and
phosphorus-rich organic matter into the marine environment. In bays and gulfs
where water renewal times are insufficient, increasing concentrations of nutrients
cause eutrophication hence lower water quality. Eutrophication causes many
undesirable effects on marine coastal ecosystems. These include lowered
transparency, reduced oxygen levels or depletion of oxygen, overgrowth of algae/
harmful algae, and changes in food webs.
In this study, which was carried out within the scope of Integrated Marine
Pollution Monitoring Program in the summer and winter months at approximately
80 stations during 2014-2022 on the Mediterranean coasts, assessments of
eutrophication indicators (nutrient salts, chlorophyll-a, dissolved oxygen) together
with multiparametric methods (TRIX-HEAT) were made.
Cilician Basin, which includes Mersin and Iskenderun gulfs, is the region where
the largest continental shelf is seen in Turkish waters. Especially in the summer
and early autumn periods, when the vertical mixing in the sea water column is
quite low, the coastal-offshore interaction weakens. In addition, while major rivers
such as Goksu, Seyhan and Ceyhan, which are important water resources in
Tiirkiye, flow into this region, human-induced terrestrial pressures are visible in
the shallow waters of Mersin and Iskenderun gulfs and affect the marine
ecosystem. In these regions, the risk of eutrophication (TRIX>3) was observed in
almost every sampling period. According to this result, which is also supported by
HEAT, although there are differences between years, except for the years 2014,
2016 and 2021, the area between Samandag-Tasucu (AKDO1-AKDO08) was
classified as affected by eutrophication. These changes were associated with the
annual precipitation in the region.
Due to the narrowing continental shelf between Tasucu and Alanya, it has been
shown that the coastal-offshore interaction and the limited terrestrial pollutants are
diluted faster and the water quality of the coastal area of the region maintains its
"good quality" (TRIX < 3, HEAT< 1) during the monitoring period. Between
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Alanya and Aksu (Antalya), the continental shelf is expanding and this region is
under the influence of rivers especially the Manavgat and Aksu rivers. During the
heavy rainy period, terrestrial pressure is evident in surface waters, but these
pressures are not permanent with the general current regime and coastal-open
water interaction. Inner gulf waters Antalya and Finike regions are relatively
deeper and the interaction of open-coastal water is higher. As a result, it has been
observed that it is less affected by terrestrial inputs compared to Mersin and
Iskenderun gulfs, but increasing domestic wastewater discharges in the summer
season when tourism activity is very intense in Fethiye inner gulf caused an
increase in nutrients. Both TRIX and HEAT assessments for 2014-2022 period
showed that, eutrophication decreases from the eastern Mediterranean coast to the
west.

Keywords: Eutrophication, TRIX, HEAT, Nutrients, Chlorophyll-a
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OZET

Yari kapali bir i¢ deniz 6zelligindeki ve diger denizlerimizden ¢ok daha kiiciik yiiz
Ol¢limiine sahip Marmara Denizi’nin iilkemiz balik¢iligindaki payr %10-15
arasinda degismektedir. Balik¢ilik etkinliginin besin agi iliskileri iizerinde yarattig1
degisimler ekosistemin tim bilesenlerini gesitli diizeylerde etkilemektedir. Bu
calisma, 1990, 2000 ve 2010’lu yillar boyunca Marmara Denizi’nin ekosistem
yapisit ve fonksiyonlarinda meydana gelen degisimleri “Ecopath with Ecosim”
ekolojik modelleme yaklasimi ile incelemektedir. Her on yillik dilimi temsil eden
ve benzer topolojiye sahip ii¢ adet kiitle dengeli besin ag1 modeli gelistirilmistir.
Modellerde Marmara Denizi, birincil iireticilerden besin zincirinin en istiindeki
predatorlere kadar on yedi fonksiyonel grup ile temsil edilmistir. Sonug¢larimiz,
ekosistem enerji biitgesinin ve akislarinin boyutunun yillar i¢inde kiigiildiigiinii ve
boylesine kiigiilen bir ekosistemin antropojenik baskilar kargisinda daha kirilgan
olabilecegini gostermektedir. Karma trofik etki analizine gore, 0Ozellikle
mesozooplankton ve hamsinin ekosistemdeki etkinlikleri yillar igerisinde degismis
ve bu nedenle es zamanl olarak asagidan yukartya ve darbogaz ekosistem kontrol
mekanizmalarimin isleyis halinde oldugu gozlemlenmistir. Bulgular, Marmara
Denizi ekosistem yapisi ve fonksiyonlarinda son otuz yilda meydana gelen
degisimlerde balik¢iligin 6nemli bir roliiniin oldugunu ortaya koymustur. Ancak,
balik¢iligin yan1 sira, Marmara ekosistemindeki degisiklikler, deniz suyu
sicakliklarindaki artig, oksijensizlesme, istilaci tiirler ve kirlilik dahil olmak tizere
insan kaynakli etkilerle de iligkilidir. Bunlarin kiimiilatif etkileri Marmara
Denizi'nde hala ciddi bir sorun teskil etmekte ve bu nedenle gelecekteki
modelleme c¢alismalar1 araciligt ile aragtirilmasi gereken konularin basinda
gelmektedir.

Anahtar Kelimeler: Ecopath with Ecosim, Balik¢ilik, Besin agi, Network analizi,
Marmara Denizi
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ABSTRACT

The Sea of Marmara (SoM), a semi-enclosed sea with a smaller catchment area
compared to other Turkish seas, has a considerable contribution that varies
between 10-15% of the total catches to the Turkish fisheries. However, the
changes caused by fishing activity on the food-web relationships affect all
components of the ecosystem at various levels. This study describes the changes in
ecosystem structure and functioning of the Sea of Marmara during three decades,
the 1990s, the 2000s and the 2010s, using Ecopath with Ecosim modelling
approach. We developed three mass-balanced food-web models with similar
topology to represent each decade. The Sea of Marmara was represented with
seventeen functional groups from primary producers to top predators. Our results
showed that ecological energy budget and the size of flows had decreased over the
decades and such a shrunken ecosystem could be considered fragile to
anthropogenic disturbances. According to the mixed trophic interactions in the
ecosystem, the direct and indirect impacts of mesozooplankton and anchovy
throughout the food web induced an interplay between bottom-up and wasp-waist
controls in the Sea of Marmara food web. We identified fishing as a major factor
changing the ecosystem’s structure and function. We suggest that fisheries were a
major driver behind these changes happening in the Sea of Marmara ecosystem in
past three decades. However, besides fisheries, the changes in the Sea of Marmara
ecosystem were associated with additional anthropogenic stressors, including sea
warming, deoxygenation, invasive species and pollution, and their cumulative
impacts are still seriously posing a challenge in the Sea of Marmara. Therefore,
these stressors should be explicitly included in future modelling efforts.

Keywords: Ecopath with Ecosim, Fisheries, Food-web, Network analysis,
Marmara Sea
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OZET
Marmara Denizi’ndeki ii¢ derin ¢ukurdan biri olan Cinarcik Cukuru olarak bilinen
Dogu Cukuru, ¢oziinmiis oksijen diisiikliigiiniin goriildiigii 6nemli noktalardandir.
Ozellikle dip sularda oksijenin azalmasi sebebiyle hidrojen siilfiir olusumu tehdidi
giderek artmaktadir. Bu durum goéz o6niinde bulunduruldugunda bu bolgede
anoksik ve suboksik kosullarin belirlenmesinde 6nem arz eden parametrelerin
arastirtlmasi olduk¢a 6nemlidir. Coziinmiis oksijen seviyesinin 2 mg/L’nin altina
diismesi ile olusan bu suboksik ve oksijenin tiikenmesiyle olusan anoksik
kosullarin incelenmesi ekosistemin dengesinin korunabilmesi ve ilgili 6nlemlerin
almabilmesi i¢in gereklidir. Bu agidan bakildiginda, deniz ortaminda ivedilikle
takip edilmesi ve degerlendirilmesi gereken 6nemli parametreler (pH, ¢oziinmiis
oksijen, toplam ¢6ziinmiis siilfiir, siilfat, redoks potansiyeli vb.) vardir. Bunlardan
en Onemlisi bisiilfid (HS-) ve hidrojen siilfir varligina 151k tutacak olan siilfat
indirgeyen bakterilerin (SRB) tespitidir. Denizel ortamda biyojeokimyasal
dongiilerde 6nemli rol oynayan siilfat indirgeyen bakterilerin Cinarcik Cukuru’nda
tespitine yonelik bir calismaya heniiz rastlanmamistir. Bu nedenle, Istanbul
Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii’ne ait R/V Alemdar Il
arasgtirma gemisi ile 2022 yili Haziran ayinda gerceklestirilen saha ¢aligmasinda
Cmarcik Cukuru’ndan (45C) su ornekleri alinmigtir. Alinan su 6rneklerinde pH,
¢Oziinmiis oksijen, toplam ¢6ziinmiis siilfiir, siilfat ve SRB izolasyonu ve sayimi
yapilmistir.Yapilan c¢alismada 45C istasyonunda calisilan derinliklerde (250,
500,750 ve 900 m) suda siilfat indirgeyen bakterilerin varligi tespit edilmistir.
Siilfat indirgeyen bakterilerin en yiiksek degeri 750 m’de 85000 h/ml ve en diigiik
degeri ise 250 m’de 3000 h/ml olarak bulunmustur. Bakteri sayilarinin ¢dziinmiis

oksijen ve siilfat seviyesine bagli olarak degistigi tespit edilmistir.

Anahtar Kelimeler: Marmara Denizi, Cmarcik Cukuru, Siilfat Indirgeyen
Bakteriler, Hidrojen Siilfiir.
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ABSTRACT

The Cinarcik Basin also known as Eastern Trench, which is one of the deepest
region between the three trench in the Sea of Marmara, is one of the important
points where low dissolved oxygen is observed. The threat of hydrogen sulfide
formation is increasing, especially in the bottom waters, due to the decrease of
dissolved oxygen. Considering this situation, it is very important to investigate the
parameters that are important in determining the anoxic and suboxic conditions in
this region. Examining these suboxic conditions caused by the dissolved oxygen
level falling below 2 mg/L and anoxic conditions caused by oxygen depletion are
important in terms of protecting the balance of the ecosystem and taking the
relevant precautions. From this point of view, there are important parameters (pH,
dissolved oxygen, total dissolved sulfur, sulfate, redox potential, etc.) that need to
be monitored and evaluated immediately in the marine environment. The most
important of these is the detection of sulfate reducing bacteria (SRB), which will
shed light on the presence of bisulfide (HS-) and hydrogen sulfide. No study has
yet been found on the detection of sulfate reducing bacteria, which play an
important role in biogeochemical cycles in the marine environment, in the
Cinarcik Basin. For this reason, water samples were taken in June of 2022 from
the Cinarcik Basin (45C) during the field study carried out with the research vessel
(R/V Alemdar I1) belonging to the Institute of Marine Sciences and Management
of Istanbul University. In the water samples taken, pH, dissolved oxygen, total
dissolved sulfur, sulfate and SRB isolation and counting were done.

In the study, the presence of sulfate reducing bacteria in the water was determined
at the depths (250, 500,750 and 900 m) studied at the 45C station. The highest
value of sulfate reducing bacteria was found to be 85000 cell/ml at 750 m and the
lowest value was found to be 3000 cell/ml at 250 m. It has been determined that
the number of bacteria varies depending on the dissolved oxygen and sulfate
levels.

Keywords: Sea of Marmara, Cmarcik Basin, Sulphate Reducing Bacteria,
Hydrogen Sulfide.
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1U Deniz ve I¢su Kaynaklar: Yonetimi Boliimii, Su Bilimleri Fakiiltesi,
aydin.kaleli@istanbul.edu.tr

OZET

Diyatomeler, tek hiicreli ve silis yapilt alg grubuna dahildir ve sucul ortamlarda
fotosentez ve birincil {retimin 6nemli bilesenleridir. Diyatomeler bentik
ortamlarda yiiksek tutunabilirlige sahip olma, hizli hiicre artis1 ve yil boyu
gozlenebilme avantajma sahiptir. Son yillarda denizlerde yasanan kirlilik artigina
bagli olarak kiy1 bolgelerinin korunmast oOncelik kazanmigstir. Diyatomelerin
izlenmesinde kullanilan klasik metotlarin (mikroskop) yanisira son yillarda gelisen
molekiiler teknikler ile g¢evresel DNA’dan flora tespiti giin gegtikge artarak
kullanilan bir metot olmus ve karsilastirmali ¢aligmalar ile daha giivenilir sonuglar
vermeye baglamistir. Marmara Denizi, ¢evresinde bulunan yiiksek niifus, yogun
tarim ve sanayi dretimi nedeniyle yogun baski altindadir. Bu g¢alismada, tiim
Marmara denizi kiyilarindan alinan 6rneklerde bentik diyatomelerin mevsimsel
dagiliminin izleme c¢aligmalarinda kullanilabilirliginin  degerlendirilmesi ve
Istanbul kiyilarindan alman bentik diyatome &rneklerinde klasik ve yeni nesil
dizileme yontemleri ile diyatome kompozisyonunun Kkarsilastirmali olarak
incelenmesi amacglanmi ile 2019-2022 yillar1 arasinda ornekleme yapilmistir.
Diyatome kompozisyonu ve c¢evresel parametreler arasindaki iliskiler de ortaya
konmaya caligilmistir.

Tiim Marmara kiy1 bolgesinde toplam 452 diyatome tiirii tespit edilmistir. Kiy1
bolgesi otrifikasyon degerlerinin tespiti igin TRIX indeksi kullanilmis ve Marmara
Denizi kiyilarinin mesotrofik-6trofik degerler araliginda oldugu gozlenmistir.
Bentik  diyatomelerin ¢evresel parametreler ile iligkisi incelendiginde,
diyatomelerin su sicakligi, tuzluluk, ¢6ziinmiis oksijen ve toplam inorganik azot
degerlerinin etkisi altinda kaldig1 tespit edilmistir. Otrofik olan bélgelerde baslica
Achnanthes brevipes, Navicula ramosissima, N. perminuta, Cyclotella
meneghiniana, Halamphora tenerrima ve Nitzschia lanceolata tiirleri yogun olarak
gbzlenmistir. Ayrica Istanbul kiyilarinda alinan orneklerde diyatome gesitliligi
klasik ve yeni nesil dizileme metotlar: ile karsilagtirmali olarak incelenmistir.
Kargilastirmali ¢alismada klasik metot ile 38 cins diyatome tiirii tespit edilirken
yeni nesil dizileme ile 25 cins tespit edilmistir ve Achnanthes, Navicula, Nitzschia
her iki metotta da yogun olarak bulunmustur. Her iki metot karsilastirildiginda,
cins sayist farklilik gostermesine ragmen tiir kompozisyonu anlaminda
benzerlikler goriilmiistiir.

Marmara denizinin bentik diyatome kompozisyonunun diisiikk biyocesitlilik
gosterdigi goriilmistiir. Diisiik biyocesitliligin kirlilik ve yapilasma baskisinin bir
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sonucu oldugu disiiniilmektedir. TRIX indeksine gore 6trofik kiyilarda bulunan
tirlerin daha kosmopolitan/yiiksek kirlilikte yasayabilen tiirler oldugu tespit
edilmistir. Bu c¢aligma ile Marmara Denizi’nin bentik diyatome florast tespit
edilirken, bdlge i¢in muhtemel kirlilik indikatorii olabilecek tiirler belirlenmis ve
uzun vadede kiy1 bolgelerinde kirlilik izlemesi i¢in kullanilabilecek diyatome
veritabani i¢in altlik olusturulmustur.

Bu ¢alisma TUBITAK (119Y347) ve istanbul Universitesi Bilimsel Arastirma
Projeleri Birimi (DOSAP- MAB-2021-37652) tarafindan desteklenmektedir.

Anahtar Kelimeler: Bentik Diyatomeler, Kiy1 Bolgeleri, Marmara Denizi,
Otrofikasyon, Yeni Nesil Dizileme
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USE OF BENTHIC DIATOMS FOR POLLUTION
MONITORING IN THE COASTAL AREAS

Aydin Kaleli, Latife Koker, Emine Gozde Ozbayram, Reyhan Akg¢aalan
IU Faculty of Aquatic Sciences Dep. of Marine and Freshwater Rrc. Management
aydin.kaleli@istanbul.edu.tr

ABSTRACT

Diatoms are among the algae group which are single-celled and siliceous and one
of the important components of photosynthesis and primary production in aquatic
systems. Diatoms have the advantage of the ability to attach to the benthic
environment, rapid reproduction and can be observed throughout the year.
Recently, marine coastal protection became a priority due to increasing pollution.
There is an increase in the research relying on traditional techniques (microscope)
for diatom assessment and recently with the help of improvement in molecular
techniques, flora detection by environmental DNA became a reliable
complementary method. The Sea of Marmara is under the pressure of the
surrounding high population, intense agriculture and industrial production. In this
research, the objective was to test the use of benthic diatoms on coastal
biomonitoring regarding seasonal distribution from the samples collected between
2019-2022 along the coasts of the Sea of Marmara and to reveal the benthic
diatom composition in a complementary study with traditional and molecular
techniques. Furthermore, the relationship between the diatom composition and
environmental parameters was determined.

A total of 452 diatom species were observed from the whole of the Sea of
Marmara coasts. To reveal the eutrophication levels TRIX index was used and the
results showed that coasts were mesotrophic-eutrophic. Benthic diatoms were
related to water temperature, salinity, dissolved oxygen and total inorganic
nitrogen. In eutrophic areas, the most abundant species were Achnanthes brevipes,
Navicula ramosissima, N. perminuta, Cyclotella meneghiniana, Halamphora
tenerrima ve Nitzschia lanceolata. Furthermore, samples collected from the
Istanbul coasts were investigated with traditional and molecular techniques. In the
complementary study, 38 genera were observed with traditional methods while 25
genera were detected by metabarcoding and Achnanthes, Navicula, Nitzschia were
the abundant genera detected by both methods. When the two methods were
compared, even though the genera numbers were different, similarities were
observed in species composition.

Low biodiversity was observed regarding the benthic diatom composition in the
Sea of Marmara. It can be concluded that the low biodiversity may be a result of
pollution and excessive construction. According to the TRIX index, cosmopolitan
species and species with affinity to be present in highly polluted areas were
abundant in the eutrophicated coasts. This study revealed the benthic diatom flora
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of the Sea of Marmara and determined the possible pollution indicator species and
a database was provided for long-term marine coastal biomonitoring.

This study is supported by TUBITAK (119Y347) and Scientific Research Projects
Coordination Unit of Istanbul University (DOSAP- MAB-2021-37652).

Keywords: Benthic Diatoms, Coastal Areas, Sea of Marmara, Eutrophication,
New Generation Sequencing
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POLISIKLIK AROMATIK HIDROKARBONLARIN VE
ORGANO-KLORLU KIiRLETICILERIN TURKIYE’DEKI
KIYI SEDIMANLARINDAKI DAGILIMI

Hakan Atabay, Ertugrul Aslan, Erdal Kara, Baris Giizel, Ash Donertas,
ibrahim Tan, Leyla G. Tolun
TUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
hakan.atabay@tubitak.gov.tr

OZET

Denizlerde Biitiinlesik Kirlilik Izleme Programi kapsaminda Poliaromatik
Hidrokarbonlar (PAH'lar), Poliklorlu Bifeniller (PCB'ler) ve Organoklorlu
Pestisitlerin yiizey sedimanlarindaki birikimleri zamansal ve mekansal dagilim
agisindan  arastirilmaktadir.  Ulkemiz kiy1 alanlarinda organik kirleticilerin
izlenmesi 2014-2016 doneminde toplam 40 istasyonla yillik olarak baglamis,
ardindan istasyon sayisi zamanla artarak 2020-2022 déneminde 3 yilda bir olmak
iizere 153'e ulasmistir. Bu ¢alismada 2021 yili izleme sonuglari degerlendirilmis ve
onceki yillarla karsilastirilmistir (2014, 2015, 2016 ve 2018).Karadeniz’de
Zonguldak, Fiyos Nehri yakinlari, Bartin ve Samsun’da, Marmara Denizi’'nde
Istanbul Bogaz1 cikisi, Izmit Korfezi, Kiigiikkcekmece ve Adalar Bolgesi, Ege
Denizi’'nde Izmir Korfezi, Aliaga ve Nemrut Korfezi ve Akdeniz’de Iskenderun
Korfezi yiiksek konsantrasyonlarda TPH ve PAH bilesikleri tespit edilmistir. Bu
istasyonlardaki PAH'larin ¢ogunlukla pirolitik kdkenli oldugu tespit edilmistir.
Genel olarak sediman Orneklerindeki 7 PCB bileseninin toplamlar1 (PCB2S,
PCB52, PCB101, PCB118, PCB138, PCB153 ve PCB180) diisiik seviyelerde olup
sucul organizmalar i¢in esik seviye olarak verilen degerin (11,5 ng/g) altindadir.
Ege Denizi’nde izmir Korfezi, Aliaga ve Nemrut, Karadeniz’de Samsun ve
Akdeniz’de Mersin, 7 PCB bileseninin toplaminin diger istasyonlara oranla
nispeten yiiksek bulundugu yerlerdir. ~ Ancak Marmara Denizi'nin Izmit
Korfezi'ndeki bazi istasyonlarda tespit edilen toplam PCB'ler ERL esiginin
iizerindedir. Sedimanda analiz sonuglar1 organoklorlu pestisitler arasinda DDT ve
tiirevlerinin baskin kirletici oldugunu gdstermektedir. DDT ve tiirevleri hemen
hemen tliim istasyonlarda tespit edilmistir. Ayrica DDT’lerin “yeni” veya “eski”
kirlilik kaynaklart (DDD+DDE)/DDT lerin orani ile ayirt edilmistir. istasyonlarin
cogunda sedimana eskiden girmis DDT lerin baskin oldugu tespit edilmistir. Diger
pestisit bilesikleri (a-BHC, b-BHC, d-BHC, Aldrin, Dieldrin ve Endrin) eser
miktarda veya 6l¢iim sinirmnin altinda bulunmustur.

Anahtar Kelimeler: Marmara Denizi, Karadeniz, Akdeniz, Ege Denizi, Sediman,
PCBler, Pestisitler, PAH, DDTler
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DISTRIBUTION OF POLYCYCLIC AROMATIC
HYDROCARBONS AND ORGANO-CHLORINATED
CONTAMINANTS IN COASTAL SEDIMENTS IN TURKEY

Hakan Atabay, Ertugrul Aslan, Erdal Kara, Baris Giizel, Ash Dénertas,
ibrahim Tan, Leyla G. Tolun
TUBITAK MAM Marine Research and Technology RG
hakan.atabay@tubitak.gov.tr

ABSTRACT
The distributions of Polyaromatic Hydrocarbons (PAHSs), Polychlorinated
Biphenyls (PCBs) and Organochlorinated Pesticides in surface sediments are
investigated in terms of temporal and spatial distribution within the scope of
Integrated Marine Pollution Monitoring Program. Monitoring of organic pollutants
in coastal areas of Turkey started once a year with a total of 40 stations in the
2014-2016 period, then the number of monitoring stations increased over time and
reached 153 in the 2020-2022 period as once in 3 years. In this study, monitoring
results of 2021 were evaluated and compared with previous years (2014, 2015,
2016 and 2018). High concentrations of TPH and PAH compounds were detected
in the sediment samples collected from the following coastal stations; Zonguldak,
near the Fiyos River, Bartin and Samsun in the Black Sea, the Bosphorus exit, the
Izmit Bay, Kiiglikcekmece and the P.Islands area in the Marmara Sea, the Gulf of
Izmir, Aliaga and Nemrut Bay in the Aegean Sea, and in the Iskenderun Bay in the
Mediterranean. PAHs were predominantly of pyrolytic origin in those stations.
In general, the sums of 7 PCBs (PCB28, PCB52, PCB101, PCB118, PCB138,
PCB153 and PCB180) in the sediment samples are at low levels and below the
treshold value (ERL: 11.5 ng/g) for aquatic organisms. izmir Bay, Aliaga and
Nemrut in the Aegean Sea, Samsun in the Black Sea and Mersin in the
Mediterranean are the stations where the sum of 7 PCBs are higher than the other
stations. However, total PCBs were measured above the ERL threshold in some of
the 1zmit Bay stations of the Sea of Marmara.
Sediment analysis results show that DDT and its derivatives are the dominant
pollutants among organochlorine pesticides. DDT and its derivatives were detected
in almost all stations. In addition, “new” or “old” pollution sources of DDTs were
distinguished by their (DDD+DDE)/DDTs ratio. It was determined that most of
the stations were dominated by DDTs that had previously entered the sediment.
Other pesticide compounds (a-BHC, b-BHC, d-BHC, Aldrin, Dieldrin and Endrin)
were found in trace amounts or below the measurement limit.

Keywords: Marmara Sea, Black Sea, Mediterranean, Agean Sea, Sediment, PCBs,
Pesticides, PAHs, DDTs

74


mailto:hakan.atabay@tubitak.gov.tr

E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

ULKEMIiZ DENiZ SEDIMANLARINDAKI AGIR METAL
KIRLILIGININ DAGILIMI

Ertugrul Aslan, Leyla Gamze Tolun, ibrahim Tan, Hakan Atabay
TUBITAK MAM Deniz Arastirmalari ve Teknolojileri Arastirma Grubu
ertugrul.aslan@tubitak.gov.tr

OZET
2014 yilindan bu yana T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanlig
tarafinca desteklenen “Denizler Biitiinlesik Kirlilik izleme Programi (DEN-iZ)”
kapsaminda Karadeniz, Marmara Denizi ve Ege Denizi sedimentlerindeki agir
metal igeriklerinin seviyeleri incelenmektedir. Bu c¢alismada 2021 yili
sedimentlerindeki metal igerikleri sucul ekosisteme etki sinir degerlerine gore
degerlendirilmistir. Ayrica gegmis donemlerdeki sonuglarla birlikte giiniimiiz
kirlilik seviyeleri mukayese edilmistir.
Karadeniz’de 6zellikle Samsun kiyisindan alinan yiizey sediman Orneklerindeki
civa igeriklerinin sucul ekosistem iizerindeki olumsuz etkilerinin siklikla
goriildiigii deger olarak belirlenmis ERM (Effect Range Median) seviyesinin ¢ok
lizerinde oldugu tespit edilmistir (maksimum 20,5 mg/kg kuru agirlik). Sakarya,
Yesilirmak ve Kizilirmak nehirlerinin dokiildiigii noktalardaki sedimentlerde nikel
metalinin ERM seviyesi lizerinde oldugu goriilmiistiir. Marmara Denizi’nde Génen
Cay1’nin dokiildiigii nokta ve Bursa Bayramdere kiyilarindaki sedimentlerde krom
(maksimum 431,3 mg/kg kuru agirlik); Marmara Denizi’nin giiney kiyilarinda
nikel (maksimum 176,6 mg/kg kuru agirhk); Izmit i¢ ve orta kérfezinde ise civa
igerikleri (maksimum 6,9 mg/kg kuru agirlik) yiiksek seviyelerde tespit edilmistir.
Ege Denizi’'nde ise Enez, Saroz Korfezi, Bozcaada, Altinoluk, Edremit Korfezi,
Foga, Gediz, Izmir I¢-Orta Korfez, Kiigiik ve Biiyiikk Menderes, Didim, Gokova
Kérfezi, Datca ve Marmaris I¢ Korfezi sedimentlerinde nikel; Bakircay agzi,
Nemrut Korfezi ve Kiigiik Menderes istasyonlarinda civa ERM seviyesi {izerinde
bulunmustur.
2014 yilindan 2021 yilina kadar yapilan ¢alismalarda sediment drneklerindeki agir
metal seviyelerinde genel olarak kayda deger degisiklik gézlemlenmemistir.
Karadeniz’de 6zellikle Samsun kiyilarindaki civa metali seviyesinin artis1 dikkat
gegicidir.

Anahtar Kelimeler: Agir metal, sediment, DEN-IZ, ERM, Civa
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DISTRIBUTION OF HEAVY METAL POLLUTION IN
MARINE SEDIMENTS OF TURKIYE

Ertugrul .Asl.an, Leyla Gamze Tolun, ibrahim Tan, Hakan Atabay
TUBITAK MAM Marine Research and Technology RG
ertugrul.aslan@tubitak.gov.tr

ABSTRACT
The levels of heavy metal contents in the Black Sea, Marmara Sea and Aegean Sea
sediments are examined within the scope of the “Integrated Marine Pollution
Monitoring Programme (DEN-iZ)” supported by the Ministry of Environment,
Urbanization and Climate Change since 2014. In this study, the metal contents in
the sediments of 2021 were evaluated according to the aquatic ecosystem impact
limit values. In addition, current pollution levels were compared with the results of
the past periods.
It has been determined that the mercury values in the marine sediments on the
coast of Samsun in the Black Sea are found above ERM (Effect Range Median)
level, which is determined as the level where starts negative effects on the aquatic
ecosystem (maximum 20.5 mg/kg dry weight), It has been observed that nickel is
above the ERM level in the sediments at the points where Sakarya, Yesilirmak and
Kizilirmak rivers spill. In the Marmara Sea, chromium in the sediments of the
Gonen Stream and in the Bursa Bayramdere coasts, nickel in the southern coasts of
the Marmara Sea, and mercury in the inner and middle bays of Izmit were detected
at high levels as 431.3, 176.6 and 6.9 mg/kg dry weight, respectively. In the
Aegean Sea, nickel values in the sediments of Enez, Saros Bay, Bozcaada,
Altinoluk, Edremit Bay, Foga, Gediz, Inner-Middle part of Izmir Bay, Kii¢iik and
Biiyiik Menderes, Didim, Gokova Bay, Datga and Marmaris Inner Bay; Mercury
values in the sediments of Bakircay mouth, Nemrut Bay and Kii¢iik Menderes
were found above the ERM level.
In the studies conducted from 2014 to 2021, no significant changes were observed
in the heavy metal levels in the sediment samples in general. The increase in the
level of mercury metal in the Black Sea, especially on the shores of Samsun, is
noticeable.

Keywords: Heavy metal, sediment, DEN-1Z, ERM, Mercury
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TURKIYE KIYI SULARI VE SEDIMANLARINDA
RADYOAKTIF KIiRLILIiK DUZEYLERI

Halim Taskin, Giinay Bag, Neset Oztiirk, Simsek, Funda Barlas, Erhan
Karabayir, Nilgiin Orhan, Sultan Keke¢, Nurdan Giingor
Tiirkiye Enerji, Niikleer ve Maden Arastirma Kurumu (TENMAK)
Niikleer Enerji Arastirma Enstitiisii (NUKEN)
halim.taskin@tenmak.gov.tr

OZET
Denizlerdeki radyoaktivite, ¢evreye salinan yapay ve dogal radyoizotoplardan
kaynaklanir ve en onemli kirlilik izleme parametrelerinden biridir. Bilinen
1000’den fazla radyoizotoptan yaklasik 50’si dogada bulunurken, geri kalanlari
yapay olarak iiretilmektedir. Niikleer kazalar, niikleer silah denemeleri, niikleer tip
ve endiistriyel uygulamalar gibi bircok kaynaktan yayilan radyoizotoplar
denizlerin kirlenmesine neden olmaktadir. Ozellikle 1986 yilinda meydana gelen
“Cernobil Niikleer Santral” kazasindan sonra, basta Karadeniz olmak tizere, yakin
cografyamiz onemli derecede etkilenmistir. Radyoizotoplar denizel besin zinciri
yolu ile dogrudan insanlara ulasmakta ve dnemli halk sagligi sorunlarina neden
olabilmektedir. Bu sebeple diizenli olarak diizeylerinin izlenmesi toplum sagligi
acisindan biiyiik énem tasimaktadir. Calismamizda “Biitiinlesik Kirlilik izleme
Program1” kapsaminda 2015-2021 yillart arsinda deniz suyunda ve sedimanda
yillik periyotarla 6nemli yapay ve dogal radyoizotoplarin aktivite diizeyleri
izlenmistir. Kiyilarimizi temsilen belirlenen 22 istasyondan (6 Karadeniz, 5
Bogazlar ve Marmara, 6 Ege ve 5 Akdeniz) alinan deniz suyu drneklerinde yillik
periyotlarla yapay Cs-137, Sr-90, Pu-239+240, H-3, ve dogal U-238, U-234, U-
235, toplam alfa-beta ve Ra-226 radyoizotoplarinin aktivite konsantrasyonlart, ileri
Olglim ve analiz yontemleri kullanilarak %95 giivenilirlikle tespit edilerek
izlenmistir. Sediman Orneklerinde ise dogal K-40, Ra-226, Th-232 ve yapay Cs-
137 izotoplarinin 6l¢iimleri gergeklestirilmistir.
7 yillik izlem siiresi boyunca yapay izotoplar igerisinde deniz radyoaktivitesine en
yiiksek katkinin Cs-137 izotopundan kaynaklandigi, diger izotoplarin oldukca
diisiik seviyede oldugu goriilmiistiir. Bu izotopa ait konsantrasyon degisimleri en
yiiksek 2021 ylinda Hopa (TRK61) istasyonunda 11,91+2,98 mBg/L, olarak
belirlenmistir. Deniz Sulari ve Sediman aktivite degerleri i¢in normallik testleri
uygulanmis ve deniz sularinin normal dagilim gosterdigi tespit edilmistir. One
Way Anova ve Independent T-testleri ile anlamlilik diizeyleri test edilmistir. 2015
yilindan 2021 yilina kadar olan 7 yillik dénemde konsantrasyon degisiminde
yillara gére anlamli fark izlenmistir (p< 0,05). Istasyonlar arasinda anlamli farklar
gorilmiistiir (p<0,05). Denizler arasi karsilagtirmada Karadenizden Akdenize
dogru aktivite diizeyi anlamli olarak azalmistir(p<0,05). Bu durum Karadenizden
bogazlar sistemiyle Marmara, Ege ve Akdenize Cs-137 tasinimi oldugunu
gostermektedir. Sedimandaki Cs-137 aktivitelerinin istasyonlar arasinda ve yillara
77


mailto:halim.taskin@tenmak.gov.tr

m IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

gore anlamli degisiklik gosterip gostermedigi, Kruskall-Wallis testi ile test
edilmistir. Istasyonlar arasinda anlamli fark gériilmiis (p<0,05) ancak yillara gore
anlamli fark tespit edilmemistir (p>0,05). Sr-90 izotopu hemen hemen biitiin
denizlerimizde olduk¢a diisiik diizeylerde tespit edilmis, Pu-239+240 izotopu
istasyonlarin ¢ogunda saptanamamistir. Dogal izotoplar istasyonlara ve denizlere
gore bazi farkliliklar gostermis, ancak dogal aktivite diizeylerinde herhangi bir
anormallik saptanmamustir.

Mevcut durum insan sagligi agisindan degerlendirildiginde, Ilgili “Avrupa Birligi
Direktifinde” (Article 31, 3954/87 Euratom, 944/89 Euratom and 770/90 Euratom)
gida maddeleri i¢cin maksimum miisaade edilen sinir deger ¢ocuklar i¢in 400
Bqg/kg, giinliik diyette 1000 Bqg/kg olarak belirtilmistir. Bu sebeple dogrudan bir
etki soz konusu degildir, ancak besin zinciri yolu ile dolayli olarak denizel
ortamlarda yasayan balik veya diger besin kaynaklarmin tiiketilmesi ile insanlarin
maruziyeti miimkiindiir. Fakat elde edilen degerler gidalar i¢in miisaade edilen
siir degerlerin oldukga altinda oldugundan insan sagligi agisindan herhangi bir
risk gozikmemektedir. Sonug olarak Cernobil felaketinden en fazla etkilenen
Karadeniz ve Marmara denizinde yapmis oldugumuz son 7 yillik g¢alismada
denizlerimizde ¢ok diisik diizeyde de olsa Cs-137 aktivitesinin izlendigi
goriilmektedir. Karadenizdeki aktivite diizeyi Marmara Denizine goére daha
yiiksektir. Istasyonlar arasinda ve yillara gére anlaml farklar gériilmektedir, ancak
limit degerler gdz Oniine alindiginda, toplum sagligi ve cevre kirliligi acisindan
herhangi bir risk tespit edilmemistir.

Anahtar Kelimeler: Deniz suyu, Sediman, Radyoaktif Kirlilik, Sezyum-137,
Cernobil
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RADIOACTIVE POLLUTION LEVELS IN TURKISH
COASTAL WATERS AND SEDIMENTS

Halim Taskin, Giinay Bag, Neset Oztiirk, Simsek, Funda Barlas, Erhan
Karabayir, Nilgiin Orhan, Sultan Keke¢, Nurdan Giingor
Turkish Energy Nuclear and Mineral Research Agency (TENMAK),
Nuclear Energy Research Institute (NUKEN)
halim.taskin@tenmak.gov.tr

ABSTRACT

Radioactivity in the seas is caused by artificial and natural radioisotopes released
into the environment and is one of the most important pollution monitoring
parameters. Of the more than 1000 known radioisotopes, about 50 are found in
nature, while the rest are produced artificially. Radioisotopes emitted from many
sources such as nuclear accidents, nuclear weapons tests, nuclear medicine and
industrial applications cause pollution of the seas. Especially after the "Chernobyl
Nuclear Power Plant" accident occurred in 1986, our nearby geography, especially
the Black Sea, was significantly affected. Radioisotopes reach humans directly
through the marine food chain and may cause significant public health problems.
For this reason, regular monitoring of their levels is of great importance in terms of
public health. In our study, activity levels of important artificial and natural
radioisotopes were monitored annually in sea water and sediment between 2015-
2021 within the scope of “Integrated Pollution Monitoring Program”. It is a cross-
sectional follow-up study. The activity concentration of artificial Cs-137, Sr-90,
Pu-239+240, H-3, and natural U-238, U-234, U-235, total alpha-beta and Ra-226
radioisotopes in seawater samples collected annually from 22 stations representing
our coasts (6 Black Sea, 5 Straits and Marmara, 6 Aegean and 5 Mediterranean),
were detected and monitored with 95% confidence level using advanced
measurement and analysis methods. Also, natural K-40, Ra-226, Th-232 and
artificial Cs-137 isotopes were measured in sediment samples.

During the 7-year follow-up period, it is seen that the highest contribution to
marine radioactivity among artificial isotopes is caused by the Cs-137 isotope,
while other isotopes are at a very low level. The highest concentration changes of
this isotope were determined as 11.91+2.98 mBq/L, at Hopa (TRK61) station in
2021. Normality tests were applied for the Sea Water and Sediment activity values
and it was determined that the sea waters showed a normal distribution.
Significance levels were tested using One Way Anova and Independent T-tests. In
the 7-year period, from 2015 to 2021, a significant difference was observed in the
concentrations by years (p< 0.05) and between the stations (p< 0.05). In the inter-
sea comparison. the activity level decreased significantly from the Black Sea to the
Mediterranean (p<0.05). This situation shows that there is Cs-137 transported from
the Black Sea to the Marmara, Aegean and Mediterranean via the straits system.

The Kruskall-Wallis test was used to determine whether the Cs-137 activities in
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the sediment differed significantly between stations and according to years. As a
result of this there was a significant difference between the stations (p<0.05), but
no significant difference was found according to the years (p>0.05). Sr-90 isotope
was detected at very low levels in almost all samples, but Pu-239+240 isotope
could not be detected in most of the stations. It seems that natural isotops activity
were differences between stations and seas, but no abnormality was dedected in
the natural activity levels.

The maximum permissible limit value in terms of human health for foodstuffs is
stated as 400 Bag/kg for children, 1000 bg/kg in daily diet in the relevant
“European Union Directive” (Article 31, 3954/87 Euratom, 944/89 Euratom and
770/90 Euratom). For this reason, there is no direct effect, but human exposure is
possible through the food chain indirectly, through the consumption of fish or
other food sources living in marine environments. However, since the values
obtained are much lower than the permissible limit values, the human health risk
cannot be considered as a result of this study. As a result, in the last 7 years of the
work done in the Black Sea and Marmara seas which are the most affected habitats
by the Chernobyl disaster, Cs-137 activity can still be observed, albeit at a very
low level. In addition, activity level in the Black Sea is higher than in the Marmara
Sea. There are significant differences between stations and according to years, but
considering the limit values, no risk has been determined in terms of public health
and environmental pollution.

Keywords: Seawater, Sediment, Radioactive pollution, Cesium-137, Chernobyl
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MARMARA DENIZi'NDE FARMASOTIK BILESIKLERIN
VARLIKLARI, MEKANSAL DAGILIMLARI VE RiSK
DEGERLENDIRMELERI

Nagihan Ersoy Korkmaz?, Basak Savun-Hekimoglu®, Abdullah Aksu?, Selmin
BurakP®, Nuray Caglar?
a[U Deniz Bilimleri ve Isletmeciligi Enstitiisii, Kimyasal Osinografi A.B.D
/0 Deniz Bilimleri ve Isletmeciligi Enstitiisii, Denizel Cevre A.B.D.
nagihan.ersoy@istanbul.edu.tr

OZET

Bu calismada, farkli smiflara ait farmasdtiklerden (nonsteroid antiinflamatuvar
ilaglar, lipit diisiirticii ilaglar, antiepileptikler ve hormonlar) en ¢ok kullanilan on
bir bilesigin Marmara Denizi'ndeki varliklari, mekéansal dagilimlar1 ve gevresel
risk degerlendirilmeleri arastirilmistir. Su numuneleri dokuz istasyonun farkli
derinliklerinden 2019 yilinin Nisan ve Ekim aylarinda toplanmistir. Farmasotik
bilesikler sivi-sivi ekstraksiyonun ardindan kati faz ekstraksiyon ile ekstrakte
edilmistir. Yiiksek performansh sivi kromotografisi (HPLC- DAD) ile de analiz
edilmistir.

Lipit disliriicii ilag gruba ait olan gemfibrozil, deniz suyunda yiiksek
konsantrasyonlarda (<0.016 — 9.71 pg/L) en sik tespit edilen bilesik olmustur.
Ibuprofen (<0.015 — 2.13 pg/L) ve 17a-etinilestradiol (<0.010 — 3.55 pg/L) diger
stk saptanan farmasotik bilesikler olarak belirlenmistir. 17a-etinilestradiol ¢evrede
dogal hormonlara gore daha kalici oldugundan, bu ¢alismada bu hormonlardan
daha sik tespit edilmistir. Naproksen, ketoprofen ve diklofenak ise deniz suyunda
genellikle metot saptama limitlerinin altinda oldugu igin tespit edilememistir.
Istatistiksel hesaplamalara gére, bu secilmis bilesiklerin Nisan ayindaki varliklari
Ekim ayma gore daha fazla oldugu sonucuna varilmistir. Cevresel risk
degerlendirmesi, farmasotik bilesiklerin  MEC  degerleri (analiz  edilen
numunelerde bulunan en yiiksek ilag¢ konsantrasyonu) ile PNEC degerleri [secilen
ii¢ trofik seviye (alg, balik ve su perisi) i¢in ilgili literatiirde bildirilen en diisiik
akut toksisite degeri] arasindaki oran olarak hesaplanmistir. Cevresel risk
degerlendirme sonuglarina gore, naproksen, diklofenak, klofibrik asit, gemfibrozil,
17B-estradiol ve 17a-etinilestradiol Marmara Denizi'ndeki suda yasayan
organizmalar i¢in yiliksek risk teskil etmektedir. Calismada elde edilen sonugclar,
sucul sistemi/organizmalar1 ve beraberinde insan sagligini korumak amaciyla
gerekli onlemleri alabilmek i¢in bu farmasétik bilesiklerin ¢alisma alaninda siirekli
izlenmesinin 6nemini ve gerekliligini vurgulamaktadir.

Anahtar Kelimeler: Cevresel risk degerlendirilmesi, deniz suyu, farmasotik
bilesikler, kat1 faz ekstraksiyon, Marmara Denizi
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PRESENCE, SPATIAL DISTRIBUTION, AND RISK

ASSESSMENT OF PHARMACEUTICAL COMPOUNDS IN
THE SEA OF MARMARA, TURKEY

Nagihan Ersoy Korkmaz?, Basak Savun-Hekimoglu®, Abdullah Aksu?, Selmin
Burak®, Nuray Caglar?
21U, Institute of Marine Sciences and Manag., Depart. of Chemical Oceanography,
P|U, Institute of Marine Sciences and Manag., Depart. of Marine Environment,
nagihan.ersoy@istanbul.edu.tr

ABSTRACT

The eleven most commonly used substances from various classes of
pharmaceuticals (nonsteroidal anti-inflammatory drugs, lipid-lowering drugs,
antiepileptics, and hormones) were evaluated for their presence, spatial
distribution, and environmental risk in the Sea of Marmara. Between April and
October 2019, water samples were collected from nine stations' various depths.
Solid-phase extraction and liquid-liquid extraction were both used to extract
pharmaceutical substances. After that, analyses using high-performance liquid
chromatography were performed (HPLC-DAD). At high concentrations (<0.016 —
9.71 pg/L), gemfibrozil, a lipid-lowering drug, was the most commonly found
pharmaceutical in seawater. Other commonly detected pharmaceutical substances
included ibuprofen (<0.015 — 2.13 pg/L) and 17-ethinylestradiol (<0.010 — 3.55
png/L). The abundance of 17a-ethinylestradiol was attributed to compounds’ higher
persistency in the environment compared to natural hormones. Naproxen,
ketoprofen, and diclofenac were not observed in seawater because they
were generally below the method's detection limits. According to data analysis, the
presence of these selected compounds is higher in April than in October. The
environmental risk assessment was calculated as the ratio between the MEC values
(the highest pharmaceuticals concentration found in the analyzed samples) and the
PNEC values [the lowest acute toxicity value reported in the relevant literature for
the three selected trophic levels (algae, fish and daphnia)] of the pharmaceutical
compounds. Naproxen, diclofenac, clofibric acid, gemfibrozil, 17-estradiol, and
17-ethinylestradiol pose a high risk to aquatic organisms in the Sea of Marmara,
according to the environmental risk assessment results. The results emphasize the
importance and necessity of continuous monitoring of these pharmaceutical
compounds in the study area in order to take necessary measures to protect the
aquatic system/organisms, as well as human health.

Keywords: Environmental risk assessment, seawater, pharmaceutical compounds,
Solid phase extraction, Sea of Marmara
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DENIZLERDEKI BAZI MiKROKIRLETICILERIN PASIF
ORNEKLEYICI iLE iZLENMESI

Omer F. Ciftbudak?, Ertugrul Aslan?, Serken Yesilot®,
Nuray Caglar, Omer S. Taskin®, Abdullah Aksu®,
Hakan Atabay?, Leyla G. Tolun?
aTUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
Gebze Teknik Universitesi, Temel Bilimler Fakiiltesi
¢ [stanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii,
omer.ciftbudak@tubitak.gov.tr

OZET
Bu c¢alismadaki amacimiz, pasif ornekleme ile anlik drneklemenin performans
farkliliklarint gostermektir. Pasif 6rnekleme ve anlik drnekleme, mikrokirleticileri
tayin etmek icin en yaygin iki yaklasimdir. Denizde mikro kirletici tespiti son
yillarda biiyiik ilgi gormiistiir.
Bu caligma ile sulardaki organik mikrokirletici gruplarindan biri olan ve Amerika
Cevre Koruma Ajansi (US-EPA) tarafindan 6ncelikli kirleticiler listesinde yer alan
16 adet polisiklik aromatik hidrokarbon (PAH) bilesiginin pasif ornekleyiciler
kullanilarak tespit edilmesi amaglanmustir.
Deniz suyunda yapilan g¢alisma ile 3 istasyonda anlik ve pasif Ornekleme
araglariyla mikro kirleticilerin tayini hedeflenmistir. Her bir istasyona ii¢ adet pasif
ornekleyici membran yerlestirilmistir. Yapilan literatiir taramalar1 neticesinde yedi
giinlik periyotlarla membranlarin sahadan toplanmasina karar verilmistir.
Membranlarin 15. Giinde dengeye geldigi tespit edilmigtir. Membranlar zaman
agirlikli ortalama yaklasimiyla ornekleme yapmaktadir. Bu Orneklemelerin
yaninda sahaya kurulum ve membranlarin toplandigi giinlerde deniz suyundan 2,5
litre anlik 6rnekleme yapilmistir. Her bir istasyondan 4 donem anlik numune
alinmigtir. Anlik ve pasif numunelerin PAH analizleri GC-MSMS cihazinda
yapilmistir. Bazi mikrokirletici tiirleri anlik 6rnekleme ile tespit edilemezken pasif
ornekleme araciyla dedekte edilebilmistir. Anlik girdiler neticesinde daha yiiksek
oranda tespit edilen kirleticiler ise pasif 6rnekleme aracinda ortalama degerlerde
tespit edilmistir.
Yapilan tiim laboratuvar ve saha ¢alismalart neticesinde mikro kirleticilerin
tayininde pasif 6rneklemenin anlik 6rneklemeye kiyasla daha iistiin oldugu tespit
edilmistir.  Ayrica pasif drnekleyicilerin belirli zaman dilimlerini kapsayacak
sekilde yapilacak kirlilik izleme c¢aligmalarinda kullanilabilir yardimer araglar
olabilecegi gosterilmistir.

Anahtar Kelimeler: Pasif drnekleyici, SPMD, polisiklik aromatik hidrokarbonlar,
mikro Kirletici
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MONITORING OF SOME MICROPOLLUTANTS IN THE
MARINES WITH PASSIVE SAMPLER
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Nuray Caglar®, Omer S. Taskin®, Abdullah Aksu®,
Hakan Atabay?, Leyla G. Tolun?
aTUBITAK MAM Marine Research and Technology RG
bGebze Technical University, Faculity of Science
b Istanbul University, Institute of Marine Science and Management,
omer.ciftbudak@tubitak.gov.tr

ABSTRACT
Our aim in this study is to show the performance differences between passive
sampling and instant sampling. Passive sampling and instant sampling are the two
most common approaches to detect microcontaminants. Micropollutant detection
in the sea has received great attention in recent years.
With this study, it was aimed to detect 16 polycyclic aromatic hydrocarbon (PAH)
compounds, which are one of the organic micropollutant groups in waters and
which are on the priority pollutants list by the US Environmental Protection
Agency (US-EPA), using passive samplers.
in this study carried out in sea water, it was aimed to determine micro pollutants
with instant and passive sampling tools at 3 stations. Three passive sampler
membranes were placed at each station. As a result of the literature review, it was
decided to collect the membranes from the field in seven-day periods. It was
determined that the membranes reached equilibrium on the 15th day. Membranes
are sampling using the time-weighted average approach. In addition to these
samplings, 2.5 liters of instantaneous sampling was made from sea water on the
days of installation on the site and the collection of membranes. Instant samples
were taken from each station for 4 periods. PAH analyzes of the instant and
passive samples were made in the GC-MSMS device. While some types of
micropollutants could not be detected with instant sampling, they could be
detected with passive sampling tool. Pollutants detected at a higher rate as a result
of instantaneous inputs were determined at average values in the passive sampling
tool.
As a result of all laboratory and field studies, it has been determined that passive
sampling is superior to instant sampling in the determination of micro pollutants.
In addition, it has been shown that passive samplers can be useful tools in
pollution monitoring studies to cover certain time periods.

Keywords: Passive sampler, SPMD, polycyclic aromatic hydrocarbons,
micropollutant
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PAH’LAR, PCB’LER VE OCP’LERIN D];NiZ SUYUNDA
SBSE YONTEMIYLE COK DUSUK
KONSANTRASYONLARDA BELIiRLENMESI

Oltan Canl, Baris Giizel, ElImas Oktem Olgun
TUBITAK MAM Su Yénetimi ve Aritim Teknolojileri Arastirma Grubu
oltan.canli@tubitak.gov.tr

OZET

Poliaromatik hidrokarbonlar (PAH), Poliklorlubifeniller (PCB) ve organoklorlu
pestisit (OCP) bilesikler denizel ortam igin 6nemli kirletici gruplarindandir. Bu
kimyasallar denizel ortama endiistriyel kaynakli veya insan aktivitesi sonucu giris
yapabilirler. Bu bilesikler, sucul canlilar {izerindeki toksik etkileri nedeniyle de
olduk¢a dikkat cekicidir. Sivi/sivi ekstraksiyon (LLE), Kati Faz Ekstraksiyon
(SPE), Kat1 Faz Mikroekstraksiyon (SPME), Yiiksek Basingli Sivi Kromatografisi
(HPLC) ve Gaz Kromatografisi (GC) gibi ekstraksiyon ve analiz metotlar1 bu
bilesiklerin tespitinde kullanilmaktadir. Ancak bu tip analitik yontemler toksik
kimyasallarla, yogun laboratuvar g¢aligsmasi gerektirir. Bununla birlikte, mevcut
caligmalar tiim bu bilesiklerin analitik hassasiyetini karsilayamamakta ¢ogunlukla
aragtirmalar tek bir bilesik grubu icin yapilmaktadir. Oysaki, diisiik saptama
(LOD) degerlerine ulagmak i¢in numune zenginlestirme teknigi son zamanlarda
oldukca giincel hale gelmistir. Yeni bir ekstraksiyon teknigi olan SBSE
(Karistirma Cubugu Sorpsiyon Ekstraksiyon) yesil kimya alaninda, analitik
yontemlerde numune zenginlestirme teknigi olarak kullanilmaktadir. SBSE basit,
kullanimi kolay, ¢oziiclisiiz ve oktanol — su dagilimmin dengelenmesi iizerine
dayali bir tekniktir.

Bu ¢aligmanin amaci, PAH, PCB ve OCP bilesiklerin deniz suyu numunelerinde
SBSE teknigi kullanilarak belirlenmesidir. Bu ¢aligmada, TDU — GC — MS/MS
(Thermal Desorption Unit — Gas Chromatography with Triple Quadrupole) sistemi
ile birlikte SBSE teknigi kullanilarak 1 — 100 ng/L konsantrasyon araliginda elli
dort bilesik ic¢in kalibrasyon grafikleri hazirlanmistir. Enstriimental analiz ve
ekstraksiyon yontemleri optimize edilmistir. Marmara Denizi Silivri, Tekirdag ve
Biga’dan alinan yiizey ve dip su numunelerinde SBSE ekstraskiyon teknigi
uygulanmis ve hem ylizeyden hem de dipten alinan numunelerde ppt (ng/L) alt1
konsantrasyonlarda PAH, PCB ve OCP bilesikleri tespit edilmistir. Elde edilen
sonuglar, 6nerilen SBSE TDU-GC-MS/MS metodunun deniz suyu 6rneklerinde bu
bilesiklerin 0.03 — 1 ng/L araliginda degisen saptama limiti ile analizinde
kullanabilecegini gostermistir. PCB 180 (0.877 ng/L) en yiiksek konsantrasyonda
deniz dibi suyu numunesinde tespit edilmistir. Tiim Orneklerin analizinde DDT,
DDE, DDD ve HCH ve Cypermethrin i¢in degisen konsantrasyonlarda sonuglar
elde edilmistir. Deniz suyu numunelerinde en yiiksek konsantrasyonlarda tespit
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edilen PAH bilesiklerinin Acenaphthene (0.41 ng/L), Anthracene (1.22 ng/L),
Phenanthrene (1.54 ng/L) ve Naphthalene (7.63 ng/L) oldugu gézlemlenmistir.

Anahtar Kelimeler: PAH, PCB, Pestisit, SBSE (Stir Bar Sorptive Extraction),
Deniz suyu, TDU.
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DETERMINATION OF PAHS, PCBS AND OCPS AT VERY
LOW CONCENTRATIONS BY SBSE METHOD IN SEA
WATER

Oltan Canl, Baris Giizel, ElImas Oktem Olgun
TUBITAK MAM Water Management and Treatment Technologies RG
oltan.canli@tubitak.gov.tr

ABSTRACT

Polyaromatic hydrocarbons (PAH), Polychlorinated biphenyls (PCB) and
organochlorine pesticides (OCP) compounds are important pollutant groups for the
marine environment. These pollutants can be introduced into the marine
environment due to an industrial source or human activity. These compounds are
also quite remarkable due to their toxic effects on aquatic creatures. Extraction and
analysis methods such as LLE (Liquid/Liquid Extraction), SPE (Solid Phase
Extraciton), SPME (Solid Phase Micro Extraction), HPLC (High Performance
Liquid Chromatography), and GC (Gas Chromatography) are used in the
determination of these compounds. However, such analytical methods require
intensive laboratory work with toxic chemicals. In addition, current studies cannot
meet the analytical sensitivity of all these compounds, most studies are done for a
single group of compounds. On the other hand, values, sample enrichment
techniques are used more often nowadays in order to reach low LOD (limit of
detection). SBSE (Stir Bar Sorptive Extraction) that a novel extraction technique is
one of the using analytical approaches in sample enrichment in green chemistry.
SBSE is simple, easy-use, solventless and based on octanol-water distribution
coefficiency.

The aim of this work in here that determine the contents of PAHs, PCBs and OCPs
in seawater samples by using SBSE technique. We used TDU — GC — MS/MS
(Thermal Desorption Unit — Gas Chromatography with Triple Quadrupole) system
with SBSE to analyze fifty four compounds in 1 — 100 ng/L concentration range.
Both instrumentals and extraction methods were optimized. SBSE extraction
technique was applied in surface and bottom water samples taken from Silivri,
Tekirdag and Biga in the sea of Marmara, and PAH, PCB and OCP compounds
were detected at concentrations below ppt (ng/L) in both surface and bottom
samples.

The results showed that the proposed SBSE TDU-GC-MS/MS method can be used
for the analysis of these compounds in seawater samples with a detection limit
ranging from 0.03 to 1 ng/L. In different seawater samples, PCB 180 (0.877 ng/L)
was detected at the highest concentration in deep seawater sample. In whole
samples, the results were obtained for DDT, DDE, DDD, HCH and Cypermethrin
at different concentrations. The highest concentrations of PAHs detected in
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seawater samples were Acenaphthene (0.41 ng/L), Anthracene (1.22 ng/L),
Phenanthrene (1.54 ng/L) and Naphthalene (7.63 ng/L).

Keywords: PAH, PCB, Pesticides, Stir Bar Sorptive Extraction, Seawater, TDU
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IKLiM DEGISIKLiGININ DENiZ VE KIYI ALANLARI
UZERINDE ETKILERi

Aysen Ergin, Ahmet Cevdet Yal¢iner
ODTU, Insaat Miihendisligi Béliimii, Kiyi ve Deniz Miihendisligi Dali
ergin@metu.edu.tr

OZET
Kiy1 alanlari yerlesim, endiistri, turizm tarim, ulasim gibi bir iilkenin can damarlar1
olan, en dnemli ekonomik potansiyele sahip, dogal ve ekonomik kaynaklarin yer
aldig1 ve sosyoekonomik gelismelerin en hizli oldugu alanlarilardir. Bu nedenle,
iilkenin ekonomik gelisimi i¢in hazirlanacak bdlgesel ve ulusal stratejilerde 'kiy1
alanlar1 yonetimi' c¢aligmalar1 disiplinler aras1 bilimsel bir yaklasimla
yapilmaktadir. Ancak, ekonomik olarak en yiiksek gelisme olanaklarina sahip kiy1
alanlarimiz, dogal olarak siirekli gd¢ almakta, hizla betonlasmakta ve iklim
degisikliginin etkileri ile hiz kazanan kiy1 aginmalari, kalici su baskinlari ile yok
olan, bozulan ekosistemleriyle ¢ok biiyiik bask: altindadir.
Denizlere iligkin yikici afetler, degisen firtina, yagmur, hortum gibi olaylarin siklik
ve siddeti, tuzlanma: nehir agizlari, akiferler, tagkinlar ve su baskinlari, deniz suyu
sicaklik artiglar1 ve ekosistemin zarar gérmesi beklenen tehlikeler olarak dikkat
alinmalidir. Bu tehlikelerin tarim arazileri ve kentsel yerlesim alanlari, kiyilardaki
sanayi ve turizm tesisleri, degisen dogal iklim kosullar1 ve yasam standartlarina
etkileri de giindeme gelmis durumdadir. Bu nedenle, iklim degisikligi etkileri kiy1
ve deniz alanlari yonetim ¢aligmalarinda gozetilmesi gereken en temel konu
durumuna gelmistir. Kiy1 alanlarinin ydnetim planlarinin iklim degisikliginin
etkileri de dikkate alinarak, kiytr kentler, ulasim, sanayi, tarim, turizm, dogal
alanlar, deniz koruma alanlari, habitat koruma alanlar1 gibi kiy1 yerlesmelerinin
ulusal ve bolgesel Olgekte uluslararasi iliskileri de gozeterek bilimsel bir
platformda tekrar degerlendirilmesi 6nem kazanmuistir.
Kiyillarimizda yasadigimiz ve Oniimiizdeki yillarda hizini daha da artirmasi
beklenen iklim degisikliginin etkilerini en aza indirebilmek i¢in saha ¢aligmalari
ile desteklenerek hazirlanacak uyum strateji planlarinin hayata gecirilmesi ¢ok
onemlidir. Ozellikle, koylarimiz ve nehir agizlari i¢in deniz seviyesi yiikselmesi,
artan firtina siddeti ve olusma siklig1 ve deniz suyu sicaklik artigi etkileri, uyum
saglama stratejik planlamalarinda ana girdiler durumundadir.
Uyum Saglama Stratejileri kapsaminda bilimsel c¢alismalar yalmizca fiziksel
parametreler degil, sosyoekonomik parametreler de gozeterek gerceklestirilmelidir
(Ergin, 2011; IPCC, 2021). Kiy1 alanlarinda 'Etkiler ve Etkilenebilirlik’ gbz 6niine
alminca devlet politikasi olarak; bolgesel ve ulusal 6lgekte kamu, yerel yonetimler,
iiniversiteler, ilgili sanayi dallari, sivil toplum orgiitleri ile genisletilmis bir
platformda toplumsal sorumluluk ve isbirligi anlayist ile 'Kiy1 ve Deniz Alanlari
Yonetimi' ¢alismalar1 giincellenmesi 6nemli adim olacaktir. Bu c¢alismada, iklim
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degisikliginin kiyilara etkileri 6rneklerle anlatilacak, uyum stratejileri ve 6nlemler
konusunda goriis ve oneriler sunulacaktir.
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EFFECTS OF CLIMATE CHANGE ON THE COASTAL AND
MARINE ENVIRONMENT

Aysen Ergin, Ahmet Cevdet Yal¢iner
METU, Department of Civil Engineering, Coastal and Ocean Eng.Division
ergin@metu.edu.tr

ABSTRACT
Coastal areas have the most important economic potential having natural,
economic and social resources with their settlement, industry, tourism, agriculture
and transportation facilities. Therefore, in the regional and national strategies for
the economic development of the country, 'Coastal Zone Management' studies are
carried out with an interdisciplinary scientific approach. The coastal areas which
have the highest economic development opportunities, naturally receive
continuous migration, concretized rapidly and are under great pressure with the
rise of sea level, causing coastal erosion, permanent flooding and deteriorated
ecosystems under the effect of climate change.
Increase in the frequency and severity of marine hazards mainly of storms, rains
and tornadoes, cause sea level rise and increase in sea water temperature, and other
impacts such as salinization of estuaries, aquifers, floods, inundations. Hence, the
damage caused by these adverse impacts on the ecosystem should be taken into
account as main issues on agricultural areas and urban settlements, industrial and
tourism facilities on the coasts. Therefore, living standards have also come to the
main issues to be solved by considering natural changes in climatic conditions. In
view of this, the effects of climate change have become the most fundamental
issue to be considered in coastal and marine areas management studies on a
scientific platform and must be re-evaluated in coastal settlements such as coastal
cities, transportation, industry, agriculture, tourism, natural areas, marine protected
areas, habitat protection areas by taking into account relations on a regional,
national and international scale.
It is very important to implement adaptation strategy plans supported by field
studies on the coastal areas to minimize the effects of climate change which is
expected to increase rapidly. In particular, within the bays and estuaries, sea level
rise, increased storm intensity and frequency, and the effects of seawater
temperature rise are the main inputs in strategic planning for adaptation.
Within the scope of Adaptation Strategies, scientific studies should be carried out
by considering not only physical parameters but also socioeconomic parameters
(Ergin, 2011, IPCC 2021). Adapting 'Impacts and Vulnerability' in coastal areas,
as a state policy is an important step to update the 'Coastal and Marine Areas
Management' studies with the understanding of social responsibility and
cooperation on an expanded platform on a regional and national scale including
the public, local administrations, universities, relevant industry branches, non-
governmental organizations. In this study, the effects of climate change on the
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coasts are explained with examples, opinions and suggestions on adaptation and
mitigation strategies and measures are presented.
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TURKIYE’YI CEVRELEYEN DENIiZLERDE GOZLENEN
IKLIM DEGISIKLIGi

Siikrii Turan Besiktepe
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
sukru.besiktepe@deu.edu.tr

OZET

Olgiimler, diinya yiizeyindeki ortalama sicakligin sanayi éncesi ddnemden bu yana
yaklagik 1,3 °C arttigin1 gosteriyor. Sicakliktaki bu artis kiiresel olgekte
gozlemlenmesine ragmen, meteoroloji istasyonlart verilerinden yapilan
hesaplamalara gore degisim orani her yerde ayni degildir ve Tiirkiye'de 2,3 °C'dir.
Bu 1sinma egilimi uzun vadede bariz olsa da, farkli zaman 6l¢eklerindeki dogal
salimimlar olagandisi soguk yillara ve mevsimlere neden olacak, ancak bu olaylar
gelecekte daha az olast hale gelecektir. Diinya yiizeyindeki sicaklik artisi
denizlerin sicakligini arttirmakta ve denizlerin derinliklerinde bile kararli 1sinma
egilimi goriilmektedir.

Bu ¢alismada, Tiirkiye'yi ¢evreleyen denizlerdeki degisimleri belirlemek i¢in uydu
6l¢limleri, meteorolojik dl¢limler, yerinde yiizey suyu sicaklik dl¢iimleri ve Ulusal
Izleme Projesi kapsaminda yapilan dlgiimler bir arada incelenmistir. Ilk olarak,
Tiirkiye g¢evresindeki denizlerde deniz yiizeyi sicakligindaki artisin atmosferin
1sinmastyla ayni1 mertebede oldugu tespit edilmistir. Okyanus yiizey suyu sicakligi
kiiresel olarak ortalama 0,024 °C yil-1 artar. Denizlerimizde bu artis Karadeniz,
Marmara Denizi, Kuzey Ege ve Akdeniz i¢in 0.06, 0.064, 0.05 ve 0.036 °C yil-1
olarak  belirlenmistir. Bu sicaklik artistnin  ilk  etkisi  denizlerimizin
tabakalagsmasinin artmastyla sonuglanmigtir. Cevremizdeki denizlerin fiziksel
yapisindaki farkliliklar nedeniyle tabakalagsmadaki artis her deniz i¢in farklidir.
Tabakalagsmalarin sonucu olarak Karadeniz'in iist tabakasmin havalandirilmasi,
Marmara Denizi'nin derin tabakalarinin havalandirilmasi, Akdeniz'de derin sularin
yenilenmesinin siirlandirilmast ve disiik oksijenli ara tabakanin olusmasi gibi
yapisal degisiklikler gozlemlenmistir. Bunun en g¢arpici Ornegi, Karadeniz'de
soguk ara tabakanin kaybolmasi ve iist tabakalarin havalandirmasiin kisitlanmasi
sonucu Karadeniz'in iist 100 metrelerinde oksijen miktarmin azalma egilimi
gostermesidir.

Anahtar Kelimeler: iklim degisikligi, Karadeniz, Akdeniz, Ege Denizi, Marmara
Denizi, Tabakalagma, Su kiitlesi olusumu
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OBSERVED CLIMATE CHANGE IN THE SEAS
SURROUNDING TURKEY

Siikrii Turan Besiktepe
Dokuz Eyliil University, Institute of Marine Sciences and Technology
sukru.besiktepe@deu.edu.tr

ABSTRACT

Measurements show that the average temperature on the earth surface has
increased by about 1.3 ° C since the pre -industrial period. Although this increase
in temperature was observed on a global scale, the rate of change is not the same
everywhere and in Turkey is 2.3 © C based on the calculations from meteorological
stations data. Although this heating tendency is obvious in the long term, natural
oscillations in different time scales will cause unusual cold years and seasons, but
these events will become less likely in the future. The temperature increase on the
surface of the world increases the temperature of the seas and the stable heating
tendency is observed even in the depths of the seas.

In this study, satellite measurements, meteorological measurements, in situ surface
water temperature measurements and measurements made within the scope of the
National Monitoring Project were examined together to determine changes in the
seas surrounding Turkey. Firstly, it is found that the increase in sea surface
temperature in the seas around Turkey is on the same order with the heating of the
atmosphere. The ocean surface water temperature increases globally by 0.024 ° C
yr-1 on average. In our seas, this increase was determined as 0.06, 0.064, 0.05 and
0.036 ° C yr-1 for the Black Sea, Marmara Sea, North Aegean and Mediterranean.
The first effect of this temperature increase resulted in an increase in the
stratification of our seas. The increase in stratification is different for each sea due
to the differences in the physical structure of the seas around us. Structural
changes such as ventilation of the upper layer of the Black Sea, ventilation of the
deep layers of the Marmara, limitation of the renewal of deep waters in the
Mediterranean and the formation of low oxygenic intermediate layer observed as
consequences of the changes in stratifications. The most striking example of this is
the disappearance of the cold intermediate layer in the Black Sea and the tendency
to reduce oxygen content in the upperl00 meters of the Black Sea as a
consequence of the limitation of the ventilation of the upper layers.

Keywords: Climate change, Black Sea, Mediterranean, Aegean Sea, Marmara
Sea, stratification, water mass formations
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MARMARA DENIZi ALT TABAKA SULARININ
2014 - 2022 YILLARI ARASI SICAKLIK VE TUZLULUK
DEGISiMi

o Sabri Mutlu
TUBITAK MAM Deniz Aragtirmalar: ve Teknolojileri Arastirma Grubu
sabri.mutlu@tubitak.gov.tr

OZET

Kiiresel iklim Degisikligi nedeniyle atmosfer sicakliklarinda yasanan degisimin
cevre denizlerimizde yiizey suyu sicakliklarina olan etkisi birgok arastirmaci
tarafindan yapilmig ve artik bu yiizey suyu sicakligindaki artis kanitlanmistir.
Ancak bu sicaklik artig1 yalnizca yiizeyde degil ayn1 zamanda daha derin sularda
da gergeklesmektedir. Bu ¢aligmada Marmara Denizi alt tabaka sularinda benzer
bir egilimin varh@ arastirilmugtir. T.C. Cevre, Sehircilik ve Iklim Degisikligi
Bakanlig1 adina TUBITAK Marmara Arastirma Merkezi tarafindan yiiriitiilmekte
olan “Denizlerde Biitiinlesik Kirlilik izleme Programi” kapsaminda 2014 yilindan
bu yana Marmara Denizi’nde ylizeyden deniz tabanina kadar fiziko-kimyasal
Ol¢iimler 100’e yakin noktada yapilmaktadir. Bu calismada 3 g¢ukuru temsilen
(MD101, MD103 ve 45C) istasyonda 60, 500 ve 1000 metre derinliklerde yapilan
sicaklik ve tuzluluk degisimleri incelenmistir. Ayrica alt tabakaya giris yapan
suyun Ozellikleri Canakkale Bogazi Marmara Denizi girisinde yer alan D7
istasyonunda analiz edilmistir. D7 istasyonu 60 metre derinlikten elde edilen
verilerde sicaklikta dalgalanmalar olmasina ragmen artig yoniinde bir egilim
goriilmemistir. Ote yandan tuzluluk degerlerinde bir artis dzellikle 2016 yilindan
sonra goriilmiistiir. Trakya Cukuru’nda (MD101 istasyonunda) her iki parametrede
artiglar gortilmistiir. En biiyilik artig ise sicaklikta (0.2 °C) ve 1000 m derinlikte
tespit edilmistir. Bu artis ise 2019 yazinda sonunda ani olmustur. Marmara
Cukuru’nda ise yine sadece artig egilimleri belirlenmistir. Tuzluluktaki artis 60
metrede bariz bir sekilde goriilirken daha derinlerde egimi azalmigtir. Sicaklik ise
1000 m derinlikte MD101 istasyonu benzeri sekilde 2019 yazinda aniden artig
gostermistir.  Son olarak Anadolu Cukuru’nda yer alan 45C istasyonu
incelenmistir. Bu istasyonda da artig egilimleri goriilmistiir. Ancak Canakkale
Bogazi'ndan uzaklasildigi igin artis egilimleri azalmistir. Ornegin, 1000 m
derinlikteki sicaklik artist 0.8 °C mertebesindedir. Yapilan ¢alismada Marmara
Denizi alt tabaka sularinin daima 1sindig1 ve daha tuzlu hale geldigi goriilmiistiir.
Bu artis batida yer alan ¢ukurda daha yiiksek olup, doguya dogru azalmustir.

Anahtar Kelimeler: Marmara Denizi, Iklim Degisikligi, Sicaklik Artist
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TEMPERATURE AND SALINITY TREND OF
MARMARA SEA LOWER LAYER WATER
BETWEEN 2014 — 2022

Sabri Mutlu
TUBITAK MAM Marine Research and Technology RG
sabri.mutlu@tubitak.gov.tr

ABSTRACT

The effect of the increase of temperature in atmosphere due to Global Climate
Change on the surface water temperatures in our surrounding seas has been studied
by many researchers and the increase in this surface water temperature has now
been proven. However, this temperature increase occurs not only at the surface,
but also in deeper waters. In this study, the existence of a similar trend in the lower
layer waters of the Marmara Sea was investigated. Physico-chemical
measurements from the surface to the seabed in the Marmara Sea have been
carried out at nearly 100 points since 2014, within the scope of the "Integrated
Marine Pollution Monitoring Programme" carried out by the TUBITAK Marmara
Research Centre on behalf of the Ministry of Environment, Urbanization and
Climate Change. In this study, temperature and salinity changes at 60, 500 and
1000 meters depths for 3 depressions of the Marmara Sea (MD101, MD103 and
45C), were investigated. In addition, the characteristics of the water entering the
lower layer were analysed at the D7 station located at the entrance of the
Canakkale Strait to the Marmara Sea.Although there were fluctuations in
temperature in the data obtained from the D7 station at 60 meters deep, there was
no trend towards an increase. On the other hand, an increase in salinity values was
observed especially after 2016. In the Trakya Depression (at MD101 station), rises
were observed in both parameters. The greatest increase was observed in
temperature (about 0.2 °C) and at 1000 m depth. This increase was abrupt at the
end of summer 2019.In the Marmara Depression, only increasing trends were
determined. While the increase in salinity is clearly seen at 60 meters, the slope
decreases at deeper depths. The temperature increased abruptly in the summer of
2019, similar to the MD101 station at a depth of 1000 m. Finally, the 45C station
located in the Anatolian Depression was examined. Increasing trends were also
observed in this station. However, since the distance from the Dardanelles Strait
has increased, the upward trend has decreased. For example, the temperature rise
at 1000 m depth is about 0.8 °C. In the study, it was observed that the lower layer
waters of the Marmara Sea always warmed up and became more saline. This
increase is higher in the depression located in the west and decreased towards the
east.

Keywords: Marmara Sea, Climate Change, Temperature Rise
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DOGU AKDENIZ'DE DOLASIM DESENLERI VE SU
KUTLESI OLUSUMUNDA DEGISKENLIK

Berkay Basdurak, Bettina Fach, Hasan Orek, Baris Salihoglu,
Mustafa Mantike1, Koray Ozhan
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
berkay@ims.metu.edu.tr

OZET

Akdeniz bir buharlasma basenidir ve su ac181 Atlantik Okyanusu'ndan Cebelitarik
Bogazi yoluyla giren ve Dogu Akdeniz'in tamamina ulasan gorece taze su girdisi
ile karsilamr. Ozellikle Kilikya Baseni'nde (kuzeydogu Akdeniz), yiizey suyu
soguyup esyogunluk yilizeyleri boyunca ¢okerek oksijeni ve besin zengini sulari
orta derinliklere hapseder ve yavasga Atlantik Okyanusu'na tasinir. Bu su kiitleleri
Levant Orta Su Kiitlesi olarak taninir ve Akdeniz baseni genelinde yerel
gozlemlenir. Bu olusum, Kilikya Baseni'ni su kiitlesi dinamiklerinin arastirilmasi
acisindan Onemli bir bdlge kilar. Dogu Akdeniz'deki sirkiilasyon desenleri orta
Olcekli girdaplardan etkilenir. Basendeki yiiksek buharlasma orani ve diisiik nehir
desarjlari, girdap dinamiklerini mevsimsel ve yillik degisimlere hassas hale getirir.
Bu tarz degisimler, acik denizde ve kiyisal sahanlik boyunca dalgalar1 da degisime
ugratarak kiyi-agik deniz etkilesiminde degisikliklere sebep olur. Bu ¢aligmanin
amact Kilikya Baseni'ndeki su kiitlesi 06zelliklerinin zamansal ve bolgesel
degisimlerini, ve osinografik durumdaki degisikliklerin kiyi-agik deniz
dinamiklerini nasil etkiledigini aragtirmaktadir. Bu ise, Birlesik Deniz Kirliligi
Izleme Programi kapsaminda 2014-2022 yillar1 arasinda Akdeniz kiyisinda yaz ve
kis aylart boyunca yaklasik 80 istasyonda toplanan genis CTD verisi analiz
edilmistir. Bu in-situ veriler, deniz ylizeyi sicaklig1 ve deniz yiizeyi yiiksekligi
verisi ile baglantili olarak analiz edilmistir. Kigin agik denizdeki dolasima Rodos
girdabi, Antalya Korfezi ve Kibris kuzeydogu kiyisi agigindaki girdaplar gibi
biiylik girdaplar hakim olmaktadir. Bu girdaplar kisin tabakalagsmanin bozulmasi,
kiy1 ve agik deniz arasindaki aligverisin giiglii olmast yolu ile daha etkin hale
gelmektedir. Yazin, gorece zayif riizgarlarin eslik ettigi giiclii termal tabakalagma
kiyisal sularla agik denizdeki etkilesimi biiyiik 6lciide diigiirmektedir. Ek olarak,
mevsimsel degisimler Kilikya Baseni'ndeki Kiiclik Asya Akintisi'n1 etkiler. Bolge,
2014-2022 déneminde sicaklik ve akinti dinamikleri agisindan yillar arasi yiiksek
degiskenlik sergilemistir.

Anahtar kelimeler: Dolasim deseni, Su kiitleleri, Deniz Yiizey Sicakhigi, Kiyi-
acik deniz etkilesimi
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VARIABILITY IN CIRCULATION PATTERNS AND WATER
MASS FORMATION IN THE EASTERN MEDITERRANEAN
SEA

Berkay Basdurak, Bettina Fach, Hasan Orek, Baris Salihoglu, Mustafa
Mantikei, Koray Ozhan
Middle East Technical University, Institute of Marine Sciences
bfach@ims.metu.edu.tr

ABSTRACT
The Mediterranean Sea is an evaporation basin and the water deficit is
compensated by the inflow of fresher water from the Atlantic Ocean through the
straits of Gibraltar that flows through the entire basin reaching the Eastern
Mediterranean. Particularly in the Cilician Basin, Levantine Intermediate Water
forms when surface water cools and sinks to intermediate depths along the
isopycnals, an event that traps oxygenated and relatively nutrient rich waters at
intermediate depths. The water masses are then slowly transported out of the
Mediterranean into the Atlantic Ocean, making the Cilician Basin an important
area to investigate water mass dynamics. The circulation patterns of the Eastern
Mediterranean Sea are affected by mesoscale eddies. High evaporation rates and
low riverine discharges in the basin make the vorticity dynamics prone to seasonal
and interannual changes. Such changes, thus modify the currents in the open sea
and along the coastal shelf yielding changes in the coastal-offshore interaction.
The aim of this study is to examine the temporal and regional variations of the
Cilician Basin water mass properties and how any observed changes in
oceanographic conditions affect the coastal-offshore current dynamics. This is
accomplished by analyzing the extensive CTD data collected within the scope of
Integrated Marine Pollution Monitoring Program in the summer and winter months
at approximately 80 stations during 2014-2022 on the Mediterranean coasts. These
in-situ data are analyzed in conjunction with satellite data of sea surface
temperature and sea surface height. In winter the offshore circulation is dominated
by large cyclones, such as the Rhodes gyre, cyclones in Antalya Bay, and off the
northeastern coast of Cyprus. These cyclones are more pronounced in winter due
to the destratification process and the exchange between coast and offshore is
strong. In summer, relatively weak winds along with strong thermal stratification,
greatly reduce the interaction of coastal waters and open sea. Additionally,
seasonal variations influence the speeds of the Asian Minor Current in the Cilician
basin. The region experiences large interannual variations in temperature and
current dynamics from 2014-2022.
Keywords: Circulation patterns, Water masses, Sea Surface Temperature, coastal-
offshore interaction
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) Erdogan Karaca, Merve Giires, Tugba Din¢bas
Iklim Degisikligi Baskanligi, T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanlig
erdogan.karaca@csb.gov.tr

OZET

Sera gazlarmin atmosferdeki birikimlerinin ¢esitli insan etkinlikleri nedeniyle
sanayi devriminden beri hizla artmasi sonucunda insan kaynakli iklim degisikligi
nedeniyle asir1 hava ve iklim olaylarinin sikliginda, siddetinde, alansal dagilisinda,
uzunlugunda ve zamanlamasinda da 6nemli degisiklikler meydana gelmektedir.
Iklim degisikligi tarim, ormancilik, kent, su kaynaklar1 gibi birgok alanda etkisini
gosterirken yaklasik olarak diinyanin yiizde 70’ni kaplayan okyanus ve denizlerin
iklim degisikliginden etkilenmemesi miimkiin degildir. Bu nedenle, bu derlemede
iklim degisikliginin okyanus ve deniz sistemleri iizerine etkileri irdelenmeye
calisilacaktir.

Diinyanin en biiyiik karbon yutag: pozisyonunda olan okyanuslar sera gazi artigina
bagl olarak diinya sistemi tarafindan tutulmakta olan fazla enerji ve 1s1y1 absorbe
etmektedir. Hiikiimetleraras1 Iklim Degisikligi Paneli'nin Degisen iklimde
Okyanus ve Kriyosfer Ozel Raporu, iklim degisikliginin diinya denizleri, deniz
buzu, buzullar1 ve buzullar iizerindeki etkileri hakkinda bir raporu basta olmak
iizere iklim degisikliginin denizel sistemlerde bir dizi degisikliklere neden oldugu
yapilan bilimsel ¢aligmalarda da belirtilmistir. Deniz seviyesindeki yiikselme,
deniz suyunda sicaklik artisi ve asidifikasyonun yani sira bu degisimler, su
canlilarinin biyo-gesitliligini, iireme potansiyellerini, popiilasyon sayilarini ve
yasam kalitelerini olumsuz yonde etkilemektedir. Daha 1liman sularda yasayan
ama sularin fazla i1sinmasi sonucu daha serin bolgelere go¢ eden balik tiirleri
oldugu bilinmektedir. Ug tarafi denizlerle cevrili olmasmin yam sira iklim
degisikliginin en c¢ok etkileyecegi Akdeniz iklim kusaginda yer alan iilkemiz ve
Akdeniz basta olmak iizere Ege, Marmara ve Karadeniz’de de iklim degisikliginin
etkileri goriilmeye baglamistir.

Anahtar Kelimeler: iklim Degisikligi, okyanus, deniz
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EFFECTS OF CLIMATE CHANGE ON MARINE SYSTEMS

Erdogan Karaca, Merve Giires, Tugba Dincbas
Ministry of Environmen, Urb. and Climate Change, Directorate of Climate
Change
erdogan.karaca@csb.gov.tr

ABSTRACT

As a result of the rapid increase in the accumulation of greenhouse gases in the
atmosphere due to various human activities since the industrial revolution,
significant changes occur in the frequency, severity, spatial distribution, length and
timing of extreme weather and climate events due to human-induced climate
change. While climate change shows its effects in many areas such as agriculture,
forestry, cities, and water resources, it is not possible for the oceans and seas,
which cover approximately 70 percent of the world, not to be affected by climate
change. Therefore, in this review, the effects of climate change on ocean and
marine systems will be examined.

The oceans, which are in the position of the world's largest carbon sink, absorb the
excess energy and heat held by the earth system due to the increase in greenhouse
gasses. It has also been stated in scientific studies that climate change causes a
series of changes in the marine systems, especially in the Special Report of the
Intergovernmental Panel on Climate Change, the The Ocean and Cryosphere in a
Changing Climate, a report on the effects of climate change on the world's seas,
sea ice, icecaps and glaciers. In addition to sea level rise, seawater temperature
increase and acidification, these changes adversely affect the biodiversity,
reproductive potential, population numbers and quality of life of aquatic
organisms. It is known that there are fish species that live in more temperate
waters but migrate to cooler regions as a result of overheating of the waters. In
addition to being surrounded by seas on three sides, the effects of climate change
have started to be seen in our country, which is located in the Mediterranean
climate zone that will be most affected by climate change, and in the Aegean,
Marmara and Black Sea, especially in the Mediterranean.

Keywords: Climate change, ocean, marine
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OTOMATIK OSINOGRAFIK OLCUM SIiSTEMI

SONUCLARININ MEVSIMSEL ANALIZI
Sabri Mutlu
TUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
sabri.mutlu@tubitak.gov.tr

OZET
T.C. Cevre, Sehircilik ve iklim Degisikligi Bakanligi adina TUBITAK Marmara
Arastirma Merkezi tarafindan yiiriitiilmekte olan “Denizlerde Biitiinlesik Kirlilik
Izleme Programi” kapsaminda 09 Agustos 2018 tarihinde Gebze sahilinde kiyidan
250 m acikta su derinligi yaklagik 50 metre olan 40° 46.0400'K ve 029° 27.2913'D
konumuna otomatik osinografik 6l¢iim samandirasi yerlestirilmistir. Bu &lgiim
samandiras1 sayesinde su kolonu boyunca akinti ile birlikte sicaklik, tuzluluk,
¢Oziinmiis oksijen, floresans ve bulaniklik parametreleri arzu edilen saat araliginda
olglilmiistir. Olgiim samandirasmin  konumlandirma ve ortam sartlarmna
adaptasyonu siirecleri ile pandemi ve miisilaj donemlerinde 6lgiimler kesintiye
ugramig olmasina ragmen giiniimiize kadar mevsimsel analiz yapmaya yetecek
sayida profil 6l¢limii yapilmistir. Toplamda 2660 adet profil 6l¢iimiinde 77.000
kayit elde edilmistir. Elde edilen tiim veride sicaklik, tuzluluk ve ¢oziinmiis
oksijen sirastyla 7.9 — 27.6 drcC, 22.4 — 39 psu ve 0.2 — 12.1 mg/L degismistir.
Sicakliktaki ug degerler ylizeyde dlgiiliirken atmosferik soguma ve 1sinma etkisiyle
kis ve yaz mevsimlerinde gorilmistiir. Tuzlulukta ise en diigiikk deger yaz
mevsiminde sakin donemde goriiliirken, en yiiksek deger sonbahar déneminde ve
alt tabaka suyunda tespit edilmistir. Bu durum ise Canakkale Bogazi alt tabaka
akintist ile gelen su kiitlesi ile iligkili olup, mevsimsel degisimden ziyade gelen su
kiitlesinin degisimi incelenmelidir.
Coziinmiis oksijen miktar1 en diisiikk degeri alt tabaka suyunda ve yaz mevsiminde
Ol¢iiliirken, en yiliksek deger ise ylizeyde ve bahar mevsiminde 6l¢iilmiistiir. Ug
degerlerin alt veya lst tabakada olmasi Marmara Denizi tabakali yapisi ile iligkili
iken, mevsime bagli goriilme nedeni ise yaz mevsiminde genel sirkiilasyonun
azalmasi sonucu tazelenme siiresinin artmast ve bahar mevsiminde birincil
iiretimde artiglarin goriilmesidir.
Atmosferik etkiye maruz kalan yiizey sular1 (Burada ilk 5 metre kabul edilmistir.)
ayri incelendiginde ise genel degisimlerin disinda sunlar tespit edilmistir. Sicaklik
dagiliminda bir degisiklik goriilmemistir. Tuzlulukta ise en yiiksek deger 36.7
psu’ya inmistir. Bu deger yiikselici su hareketi sonucu olup, Subat 2021
doneminde Olgiilmiistiir. Ortalama tuzluluk ise 26.5 psu olarak hesaplanmustir.
Coziinmiis oksijen miktarinda ise en diisiik deger 5.1 mg/L degerine yiikselmistir.
Ancak bu deger beklenenin altinda olup, yukarida bahsedilen yiikselici su hareketi
sonucudur. Dipten ylikselen oksijen bakimindan zayif sularn iist tabakadaki
miktar1 azaltmasidir.
Anahtar Kelimeler: Samandira, Otomatik Olciim, Yiikselici Su Hareketi
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SEASONAL ANALYSIS OF AN AUTOMATIC PROFILING

BUOY MEASUREMENT
Sabri Mutlu
TUBITAK MAM Marine Research and Technology RG
sabri.mutlu@tubitak.gov.tr

ABSTRACT

Within the scope of the "Integrated Marine Pollution Monitoring Program" carried
out by TUBITAK Marmara Research Center on behalf of the Ministry of
Environment, Urbanization and Climate Change, an automatic oceanographic
profiling buoy is deployed 250 m off the coast from the coast of Gebze with a
water depth of approximately 50 meters (40° 46.0400'N and 029°27.2913'E) on 09
August 2018. The temperature, salinity, dissolved oxygen, fluorescence and
turbidity parameters along with the current from the surface to the bottom were
measured in the desired time interval. Although the measurements were
interrupted during the positioning and adaptation processes of the buoy, the
pandemic and mucilage periods, a sufficient number of profile measurements have
been made so far to make seasonal analysis. In total, 77.000 records were obtained
in 2660 profile measurements. The temperature, salinity and dissolved oxygen
ranged between 7.9 — 27.6 degC, 22.4 — 39 PSU and 0.2 — 12.1 mg/L, respectively.
While the limit values in temperature were measured on the surface, they were
observed in winter and summer seasons with the effect of atmospheric cooling and
warming. In salinity, the minimum value was observed in the summer season
(calm period), while the maximum value was determined in the autumn period and
the lower layer of water. This situation is related to the incoming water from the
Canakkale Strait lower layer current, and the variation of the incoming water
should be examined rather than the seasonal variation. The lowest value of
dissolved oxygen was measured in the sub-halocline water and in summer, while
the highest value was measured at the surface and in spring. While the limit values
in the lower or upper layers are related to the stratified structure of the Marmara
Sea, the reason for the seasonality is the increase in the refreshment period as a
result of the decrease in the general circulation in the summer season and the
increase in the primary production in the spring season.When the surface waters
exposed to the atmospheric effect (the first 5 meters are accepted here) are
examined separately, the following were determined apart from the general
changes. No additional change was observed in the temperature distribution. In
salinity, the highest value decreased to 36.7 PSU. This value is the result of
upwelling and was measured in February 2021. The average salinity was
calculated as 26.5 PSU. In the amount of dissolved oxygen, the lowest value
increased to 5.1 mg/L. However, this value is lower than expected and is the result
of the above-mentioned upwelling. Oxygen-poor water rising from the bottom
reduces the amount in the upper layer.
Keywords: Buoy, Automatic Profiling, Upwelling
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SU KALITESi ANALIiZINDE UZAKTAN ALGILAMA
VERILERININ YERSEL OLCMELERLE
ENTEGRASYONU VE SINIRLAMALARI

Filiz Sunar?, A. Dervisoglu®, N. Yagmur®, A. Dénertas®, H. Atabay °
3 [stanbul Teknik Universitesi, Geomatik Miihendisligi Boliimii
b Gebze Teknik Universitesi, Miihendislik Fakiiltesi
¢ TUBITAK MAM Deniz Arastirmalar ve Teknolojileri Arastirma Grubu
fsunar@itu.edu.tr

OZET

Smirlt su kaynaklarina olan talebin yonetilmesi ve paydaslarin siirdiiriilebilir
kararlar alabilmeleri i¢in su kalitesi hakkinda bilgi gereklidir. Su kalitesinin
belirlenmesine yonelik olarak biyolojik, fiziksel ve kimyasal gostergeler olan,
bulaniklik, klorofil-a, zararh alg, kirlilik-tortu, sicaklik, metaller, ¢Oziinmiis
oksijen vb. bircok parametre Olgiilmektedir. Konvansiyonel 6rnekleme
yaklagimlarindaki mekéansal ve zamansal sinirlamalarin (kirletici parametrelerin ne
zaman ve nerede gergeklestiginin bilinmesindeki smirlamalar) giderilmesine
yardimcr olma potansiyeline sahip olan uzaktan algilama teknolojisi ve uydu
verileri, saha bazli yersel Olgmelerle birlestirildiginde, su kiitlesindeki
degisiklikleri izlemek, degerlendirmek ve tahmin etmek i¢in kapsamli ve etkin bir
ara¢ olmaktadir. Bu baglamda su kullanimint etkileyen g¢esitli su kalite
parametrelerindeki degisimlerin uydu gorlintii verileri ile izlenerek karar
mekanizmalarmin 6nceden onlem almasi ve boylelikle olasi ekolojik ve insan
saglig1 tehditine yonelik olumsuzluklarin giderilmesine olanak saglamasi kritik bir
O6neme sahiptir.

1980’lerden beri, uzaktan algilama teknolojisi su kalitesinin sinoptik ve zamansal
olarak izlenmesi ve analizinde kullanilmaktadir. Uzaktan algilama verileri ile su
kalite izleme c¢alismalarinda, temel olarak sudaki Optik Aktif Bilesenlerin (OAB —
Klorofil-a, Alg olmayan partikiiller, Renkli Co6ziinmiis Organik Madde, vb.)
elektromanyetik spektrumda gosterdigi farkli etkilesimler esas olmakta ve bu,
suyun rengini belirlemektedir. Uydu goriintiileri, bir su cisminin fiziksel-kimyasal
ve biyolojik 6zelliklerinin tiim yonlerini 6lcemese de, bircok calismada su kalitesi
ve ekolojik durumun temel gostergeleri olan OAB’ler ile uzaktan algilama ile
Olciilen suyun spektral yansitma verileri arasinda bir korelasyon oldugu
gbsterilmistir. Denizlerde Biitiinlesik Kirlilik Izleme 2020-2022 Programi”
kapsaminda yapilan bu c¢aligmada, OAB’lerin konsantrasyonlarinin yaygin
kullanilan biyo-optik modellerle tahmini, secilen pilot calisma alanina (Izmit
Korfezi) uygulanarak irdelenmistir. Daha dogruluklu bir analiz igin yersel
Olemelerin uydu gecis tarihleriyle ayni zamanda gerceklestirilmis olmasi
gerektiginden, pilot ¢alisma 19 noktada su numune alimlariyla es zamanda alinmis
olan ve icretsiz olarak servis edilen 21 Ekim 2021 tarihli Sentinel-2 uydu
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goriintiisii ve yersel spektroradyometre dl¢limleriyle gerceklestirilmistir. Analizde
Olciilen parametrelerden su kirliliginde belirleyici ana faktorler arasinda yer alan
Klorofil-a, Bulaniklik ve Seki Disk parametreleri gz oniine alinmigtir. Segilen
parametreler, uydu goriintiileri kullanilarak genellikle tek bantlar, bant oranlart
veya bant aritmetigi ile literatiirde de siklikla tercih edilen ampirik yontemlerden
tahmin edilmektedir. Bu baglamda ¢alismada kullanilan uydu verisinde spektral
bantlar ve/veya aritmetik bant iglemleri ile farkli veri kombinasyonlari
olusturulmus ve bu kombinasyonlar ile secilen parametrelerin yersel 6l¢iimleri
arasinda tekli/coklu regresyon analizi yapilarak korelasyonlar incelenmistir.
Olusturulan kombinasyonlardan analiz sonucunda korelasyon katsayist diistik
olanlar elenmis ve yiiksek olanlar incelenerek dogruluk analizi gerceklestirilmistir.
Dogruluk analizi sonucunda en uygun kombinasyonla olusturulan model,
goriintiiniin tamamina uygulanarak segilen parametrelerin mekénsal dagilimi
gosterilmis ve uygulamada karsilasilan sinirlamalar irdelenmistir.

Anahtar Kelimeler: Uzaktan Algilama, Su Kalitesi Parametreleri, Regresyon,
Mekéansal Haritalama
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INTEGRATION AND LIMITATIONS OF REMOTE SENSING
DATA WITH GROUND MEASUREMENTS
IN WATER QUALITY ANALYSIS

Filiz Sunar?, A. Dervisoglu®, N. Yagmur®, A. Dénertas®, H. Atabay °
2 |ITU, Faculty of Civil Engineering
b Gebze Technical University, Faculty of Engineering
¢ TUBITAK MAM Marine Research and Technology RG
fsunar@itu.edu.tr

ABSTRACT

Information about water quality is necessary to manage the demand for limited
water resources and to enable stakeholders to make sustainable decisions. In order
to determine the water quality, many parameters such as turbidity, chlorophyli-a,
harmful algae, pollution-sediment, temperature, metals, dissolved oxygen, etc.,
which are biological, physical and chemical indicators, are measured. Remote
sensing technology and satellite data, which have the potential to help overcome
the spatial and temporal limitations of conventional sampling approaches (i.e.
limitations in knowing when and where polluting parameters occur), when
combined with ground-truth measurements, become a comprehensive and effective
tool for monitoring, assessing and predicting changes in the water body. In this
context, it is of critical importance that the changes in various water quality
parameters affecting water use are monitored with satellite image data, and that
decision mechanisms take precautionary measures and thus enable the elimination
of possible ecological and human health threats.

Since the 1980s, remote sensing technology has been used for synoptic and
temporal monitoring and analysis of water quality. In water quality monitoring
studies with remote sensing data, the different interactions of the Optical Active
Components ((OAB — Chlorophyll-a, Non-Algal Particles, Colored Dissolved
Organic Matter, etc.) existing in the water in the electromagnetic spectrum are
fundamental and this determines the colour of the water. Although satellite images
cannot measure all aspects of a water body's physical-chemical and biological
properties, many studies have shown a correlation between OACs, which are key
indicators of water quality and ecological status, and spectral reflectance data of
water measured by remote sensing.

In this study, which was carried out within the scope of "Integrated Marine
Pollution Monitoring 2020-2022 Program", the prediction of the concentration of
OAC’s with widely used bio-optical models was examined by applying it to the
selected pilot study area (Izmit Bay). Since ground-truth measurements must be
performed simultaneously with the satellite passes for a more accurate analysis,
the pilot study was conducted with field spectroradiometer measurements taken
simultaneously with water samples at 19 locations and free Sentinel-2 satellite
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images dated October 21, 2021. In the analysis, Chlorophyll-a, Turbidity and
Secchi Disk parameters, which are the main factors determining water pollution
from the measured parameters, were taken into consideration. The selected
parameters are usually estimated from satellite images created with single band,
band ratios or band arithmetic etc. using empirical methods, which are also
frequently preferred in the literature. In this context, different data combinations
were created with spectral bands and/or arithmetic band operations in the satellite
data used in the study, and correlations were examined by performing
single/multiple regression analysis between these combinations and ground-truth
measurements of the selected parameters. Then, the combinations with low
correlation coefficients were eliminated and accuracy assessment was carried out
by examining the high ones. As a result of the accuracy assessment, the model
created with the most appropriate combination was applied to the entire image,
showing the spatial distribution of the selected parameters and the limitations
encountered.

Keywords: Remote Sensing, Water Quality Parameters, Regression, Spatial
Mapping
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MARMARA DENIZI'NDE DUSUK MALIYETLI
SABIT GOZLEM SiSTEMLERI

Devrim Tezcan, Mehmet Beklen, Hasan Orek
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
devrim@ims.metu.edu.tr

OZET
Marmara Denizi dogal faktorlerin ve insan kaynakli etkilerin ortak baskist
altindadir. Bu baskilarin 2021 yilinda yasanan miisilaj olayr gibi istenmeyen
sonuglar1 olmaktadir. Bunlarin Oniine gecebilmek igin Marmara Denizi
dinamiklerinin siirekli takip edilmesi onemlidir. Miisilaj birikimlerinin ¢ok sik
goriildiigii Adriyatik Denizi’nde yapilan c¢alismalar miisilaj ve benzeri alg
patlamalarinin 6zellikle sicaklik ile iligkisi ortaya koymustur. Bu kapsamda
Marmara Denizi’nde deniz yiizeyi ve su kolonunda osinografik parametrelerin
stirekli izlenmesi ani degisimlerin 6nceden anlagilmasini saglayacaktir.
Deniz yiizeyi ve su kolonu bircok denizde sabit sistemler yardimiyla
izlenmektedir. Ancak baslangigtaki yiiksek maliyet ve idame masraflari bu sabit
sistemlerin sayisin1 simrlamaktadir. TUBITAK 1001 Ozel Miisilaj ¢agris1 altinda
gerceklestirilen 121G154 kodlu “Miisilaj i¢in Osinografik Erken Uyar1 Sistemi”
projesi kapsaminda diigsilk maliyetli sabit gozlem samandiralart gelistirilmistir.
ODTU Deniz Bilimleri Enstitiisii - Deniz Ekosistem ve Iklim Arastirmalari
Merkezi (DEKOSIM) AR-GE altyapis1 kullamilarak gelistirilen bu sistemlerden
Marmara Denizi’ne dort tane tesis edilmistir.
Her bir samandira sisteminin iizerinde yiizeyden 30 metre derinlige kadar her
metrede sicaklik Olgecek bir termistor kablosu, yiizeyde sicaklik, iletkenlik
(tuzluluk), ¢oziinmiis oksijen ve pH degerlerini dlgecek bir 6lgiim cihazi ve
samandiranin istiinde atmosferik basing, sicaklik, riizgar hizi ve yonii 6lgecek
meteorolojik sensérler bulunmaktadir. Bu samandiralardan olgiilecek veriler
gercek zamanli olarak https://dekosim.ims.metu.edu.tr/121G154 web sayfasindan
kullanicilara sunulmaktadir.

Anahtar Kelimeler: Diisiik Maliyetli Sabit Gozlem Sistemleri, Miisilaj
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LOW-COST FIXED OBSERVING SYSTEMS IN THE SEA OF
MARMARA

Devrim Tezcan, Mehmet Beklen, Hasan Orek
aMiddle East Technical University, Institute of Marine Sciences,
devrim@ims.metu.edu.tr

ABSTRACT
The Sea of Marmara is under the joint pressure of natural factors and human-
induced effects. These pressures have undesirable consequences such as the
mucilage event in 2021. In order to prevent these, it is important to constantly
monitor the dynamics of the Sea of Marmara. Studies conducted in the Adriatic
Sea, where mucilage accumulations are very common, have revealed a relationship
between mucilage and similar algal blooms, especially with temperature. In this
context, continuous monitoring of oceanographic parameters in the sea surface and
water column in the Sea of Marmara will provide insight into sudden changes.
The fixed observing systems are used to monitor the sea surface and water column
in many seas. However, the high initial cost and maintenance costs limit the
number of these fixed systems. Low-cost fixed observation buoys were developed
within the scope of the 121G154 “Oceanographic Early Warning System for
Mucilage” project carried out under the TUBITAK 1001 Special Mucilage call.
Four of these systems, which were developed using the R&D infrastructure of the
METU Institute of Marine Sciences - Marine Ecosystem and Climate Research
Center (DEKOSIM), were installed in the Sea of Marmara.
On each buoy system, a thermistor cable to measure temperature at every meter
from the surface to a depth of 30 meters, a measuring device to measure
temperature, conductivity (salinity), dissolved oxygen and pH values at the sea
surface, and meteorological sensors above the buoy to measure atmospheric
pressure, temperature, wind speed and direction exists. The data to be measured
from these buoys are presented to end-users in real time on the
https://dekosim.ims.metu.edu.tr/121G154 web page.

Keywords: Low Cost Fixed Observation Systems, Mucilage

112



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

MARMARA DENIZi (HAZIRAN-TEMMUZ 2021)
YATAY VE DIKEY MUSILAJ DAGILIMI

Hasan Orek, Mustafa Mantikgl, Y. Sinan Hiisrevoglu, Mustafa Yiicel,
Baris Salihoglu, Devrim Tezcan
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
orek@ims.metu.edu.tr

OZET

2021 yilinda Marmara’da meydana gelen ve tiim basene yayilan miisilaj olayi,
ODTU-DBE R/V Bilim-2 gemisi ile yapilan cesitli odlgiimlerle yiiksek
¢oziiniirliiklii olarak haritalanmigtir. Klasik 6l¢iim yontemlerinin yaninda yiiksek
¢oziiniirliige ulasmak icin, DEKOSIM (Deniz Ekosistem ve Iklim Merkezi) cihaz
parkinda bulunan Scanfish cihazi kullanilarak seg¢ilmis hatlar boyunca su
kolonunda kesintisiz 6l¢iim yapilmigtir. Bu ¢aligmada agirlikli olarak bulaniklik
sensOr verisi kullanilarak gorece musilaj yogunluk haritalar1 olusturulmustur.
Olgiimler CTD verileri ve diger Oksijen Klorofil-a v.b verilerle de dogrulanmustir.
Sonug olarak disiiniilenin aksine miisilajin sadece yiizeyde, belli koylarda veya
bolgelerde degil tiim basende oldugu ve yogunlukla 10-25 metre arasinda dagilim
gosterdigi bulunmustur.

Noktasal CTD ol¢limleri ile kiyaslandiginda Scanfish ile 0-50 metre g¢ekim
derinligi olan 10 km’lik bir hat boyunca yatayda 250 metre ve dikeyde de saniyede
en az 1 veri degeri ¢oziiniirliik elde edilmektedir. Bu tiir cihazlarin kullanimi
istasyon Olgtimleri ile birlikte kullanildiginda ¢ok daha kisa siirede 6nemli bir
alanin &zelliklerinin anlagilmasina ve Marmara’da yasanan miisilaj olay1 gibi
epizodik olaylarin dagilimi ve boyutunun ortaya konmasina biiyiik faydasi
olmaktadir. Scanfish ve benzeri otonom/yar1 otonom cihazlarin deniz bilimlerinde
ve dolayist ile izleme galismalarinda kullanilmast mekansal ¢oziiniirliigii oldukca
arttiracaktir. Misilaj gibi su kolonunda olusan ve yilizeyden sinirli tespit edilebilen
olaylarin boyutu, su kolonunda yapilacak yiiksek ¢ozlinirliikli Olgliimlerle
anlasilabilecektir.

Anahtar Kelime: Scanfish, Miisilaj, Yiiksek Coziiniirliiklii Veri
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MUCILAGE IN THE SEA OF MARMARA (JUNE-JULY 2021)

Hasan Orek, Mustafa Mantikgl, Y. Sinan Hiisrevoglu, Mustafa Yiicel,
Baris Salihoglu, Devrim Tezcan
aMiddle East Technical Univesity, Intitute of Marine Sciences
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ABSTRACT

The mucilage event, which occurred in the Sea of Marmara in 2021 and spread
throughout the whole basin, was mapped in high resolution with various
instruments by the METU-DBE R/V Bilim-2 research ship. In addition to the
classical measurement methods, along-track continuous measurements were made
in the water column by a scanfish provided by the instrument park of the
DEKOSIM (Marine Ecosystem and Climate Center). Relative concentration maps
were generated mainly using turbidity measurements, verified by CTD and other
data such as dissolved oxygen and chlorophyll-a. Contrary to what was thought, it
was found that the mucilage was concentrated not only in certain bays or regions
but was also spread throughout the entire basin, between the depths of 10-25
meters. Scanfish data were taken with a resolution of at least one value per second
in the vertical and 250-meter in the horizontal, along 10 km transects with 0- 50
meters of over the depth. As compared to CTD station data, the scanfish transect
provides 50 profiles. The scanfish data and station measurements are extremely
useful in understanding the characteristics of the basin in a much shorter time
during episodic events such as the mucilage event in Marmara. Using scanfish and
similar autonomous/semi-autonomous for monitoring studies increases the spatial
resolution significantly. The extent and distribution of episodic events, such as the
mucilage that occurred in the water column and could not be fully detected from
the surface, can be identified by high-resolution measurements made in the water
column.

Keywords: Scanfish, Mucilage, High Resolution Data
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TURK BOGAZLAR SISTEMINE ETKi EDEN SUALTI
GURULTULERININ iINCELENMESI

Serdar Tombul?, Hiisne Altiok®
aSeyir, Hidrografi ve Osinografi Dairesi Baskanlig
bstanbul Universitesi, Deniz Bilimleri Isletmeciligi Enstitiisii
tombul.serdar@gmail.com

OZET
Doktora tezi olarak hazirlanan bu ¢aligmada, Tiirk Bogazlar Sistemine etki eden
sualt1 giiriiltiileri ilk kez tiim Marmara Denizi ve her iki bogazi kapsayacak sekilde
yerinde dl¢timler ile tespit edilerek haritalandirilmast hedeflenmistir.
Istanbul Bogaz1 ve Canakkale Bogaz1 ve bogazlar birlestiren trafik hatti, gerek
trafik yogunlugu ve liman faaliyetleri gerekse akmti ve tiirbiilans giiriiltiileri
sebebiyle giiriiltiilii bolgelerdir.
Marmara Denizi’nde liman tiirleri, gemi trafigi ve kabotaj hatlari, demir yerleri ve
cesitli amaclarla kullanilan iskeleler balik¢i barinaklari ve yat limanlari seyir
haritalar1 kullanilarak tespit edilmis ve haritalandirilmistir. Bu haritalardan elde
edilen bilgilere gore 51 farkli noktadan toplam 122 sualti ortam giiriiltiisii kaydi
almmistir.  Gurilti  kayitlart 1/3  oktav bant araliginda 5.89 Hz spektral
¢Oziiniirliikkte minimum 3 dk siirelerle alinmistir. Ses basing seviyelerinin ortalama
degerleri 63 ve 125 Hz frekanslari i¢in hesaplanmistir. Ses yayilim modeli yardimi
ile olgiilen ses basing seviyelerinin 5-10 km mesafelerde Marmara Denizi igin
dlciilen en diisiik seviyeye ulastig1 tespit edilmistir. Olgiimlerle elde edilen farkli
giiriilti kaynaklarimin ses basing seviyeleri ve dagilimlari giiriilti kaynaklari
haritasi ile eslestirilerek Marmara Denizi i¢in zamandan bagimsiz giiriiltii haritasi
elde edilmistir. Bu haritalara gére Marmara Denizi giiney kism1 en sessiz (yaklagik
78 dB) bolge iken bogazlar ve gemi trafik hattinin giiriiltii ortalamasinin 152 dB
degerine kadar ulastig1 belirlenmistir. Bu tez ¢aligmasi ile bdylece ilk defa yerinde
yapilan Olglimlerle Marmara Denizi sualtt ortam  giiriiltiisii  haritasi
olusturulmustur.

Anahtar kelimeler: Akustik, Sualti, Giiriiltii, Ses, Marmara Denizi
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INVESTIGATION OF THE UNDERWATER NOISE
EFFECTING THE TURKISH STRAIT SYSTEM
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ABSTRACT
This study, which is prepared as a PhD thesis, mainly aims to identify and
mapping the underwater noise effecting the Turkish Straits System including the
Marmara Sea, Istanbul Strait and Canakkale Strait for the first time.
The Bosphorus and the Dardanelles Straits are noisier regions due to traffic
density, port activities, and also current and turbulance of the flow.
The types of ports, ship traffic and cabotage lines, anchorage areas, marinas and
piers used for various purposes in the Sea of Marmara have been identified and
mapped using navigation charts. According to the information obtained from these
charts, a total of 122 underwater ambient noise records were taken from 51
different points. Noise recordings were taken for a minimum of 3 minutes at 5.89
Hz spectral resolution in the 1/3 octave band. Average values of sound pressure
levels are calculated for 63 and 125Hz frequencies.
The sound pressure levels reached the lowest level of the Marmara Sea at a
distance of approximately 5 km. It was determined by using the sound propagation
model. The sound pressure levels and distributions of different noise sources
obtained from the measurements were matched with the noise sources map and a
time-independent noise map for the Marmara Sea was obtained. According to
these maps, it was determined that the southern part of the Sea of Marmara is the
quietest (about 78 dB), while the straits and ship traffic line noise arithmetic mean
reach up to 152 dB. With this thesis study, for the first time, the underwater
ambient noise map of the Marmara Sea was created with in-situ measurements.

Keywords: Acoustics, Underwater, Noise, Sound, Marmara Sea
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TURKIYE DENIZLERI’NDE INSAN KAYNAKLI DARBELI
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OZET

Insanoglu yillardir denizleri sessiz ortamlar olarak gdrmiistiir. Halbuki sualtinda
cok zengin sesli bir ortam mevcuttur. Bu zenginligi bozan ve rahatsiz edecek
seviyede giiriiltii yaratan pek ¢ok insan faaliyetleri vardir. Bu calismada insan
kaynakli faaliyetlerin agik deniz alanlart ve kiy1 alanlarinda meydana getirdigi
giiriiltiilerin kabul gormiis standartlara gore incelenmesi amaglanmustir. insan
kaynaklik darbeli giiriiltiiler icin Deniz Stratejisi Cerceve Direktifi (MSFD)
Tanimlayic1 11 igin iki gdsterge yaymlamistir. Caligma konusunu kapsayan,
Gosterge 11.1.1 “Diisiik ve orta frekansli darbeli sesler” olarak adlandirilmaktadir.
Diisiik ve orta frekansli darbeli seslerin zaman ve mekana gore dagilimi darbeli ses
kaynaklarinin belirli bir yiizeyin alanlar1 tizerindeki giinlerin orani ve bir takvim
yili igindeki dagilimi 10 Hz ila 10 kHz frekans bandi seviyelerinde 6l¢lilmiistiir.
Calismamizda, Tiirkiye Denizleri’nde insan kaynakli darbeli giiriiltiiye neden olan
faaliyetler 2016-2020 donemi i¢in gesitli kaynaklardan elde edinilen bilgiler
dogrultusunda ortaya c¢ikarilmis ve smiflandirilmistir. Bu kapsamda, Seyir,
Hidrografi ve Osinografi Dairesi Baskanlig1 tarafindan (SHODB) haftalik olarak
yaymlanan Denizcilere lanlar Biilten’lerinden Tiirkiye Denizleri’nde agik deniz
alanlar1 ve kiy1 alanlar1 olmak {izere 2 kategoriye ayrilarak veriler olugturulmustur.
Elde edilen bilgiler faaliyet adi, faaliyet siiresi, ¢alisma alani, mevcut alanda
giiriiltiiniin meydana getirdigi siddet (dB) ve frekans (hz/khz) bilgilerini de igeren
bir veri tabani hazirlanmistir. Deniz Stratejisi Cer¢eve Direktifi (DSCD) kriterleri
izlenerek yapilan smiflandirmalara goére veri tabanindaki bilgiler QGIS yazilimina
entegre edilerek faaliyetlerin giiriiltii haritalar1 elde edilmistir. Faaliyet tiirlerine
gore deniz ortaminda darbeli giiriiltiiniin yayilimi ve etkisi literatiir bilgisine gore
belirlenerek darbeli giiriiltii etkinlik alan1 ve siireleri haritalandirilmigtir. Elde
edilen sonuglar dogrultusunda faaliyet tiirlerinden agik deniz alanlarinda Askeri
egitim ve atig faaliyetleri ile birlikte sismik ve sondaj ¢alismalarinin giin bazinda
daha fazla yer alirken kiy1 alanlarinda ise daha ¢ok darbeli kazik ¢akma
islemlerinin giiriiltii yayilim etki alanlar1 gdzlemlenmistir.

Anahtar Kelimeler: Darbeli sualt1 giiriiltiisii, Sualti giirtiltii kirliligi, Sualti giirtiltii
haritalar1, Insan kaynakl giiriiltii faaliyetleri
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IN THE TURKISH SEAS
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ABSTRACT

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

Keywords: Impulsive underwater noise, underwater noise pollution, underwater
noise maps, Human-caused noise activities
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SUALTI AKUSTIK GURULTU SEVIYESI TAKIiP VE
ANALIZ SISTEMi
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o 3Kog¢ Bilgi ve Savunma Teknolojileri A.S.
STUBITAK MAM Deniz Arastirmalar: ve Teknolojileri Arastirma Grubu

OZET

Sualti ortaminda akustik giiriilti kaynaklar1 tarafindan meydan getirilen
hareketlilik veya emisyonlar nedeniyle duyma frekans bandi icerisinde veya
disarisinda ses dalgalari iiretilmektedir. Bu giiriiltii kaynaklarina deniz tasitlarmin
motoru, pervanesi, deniz canlilarin ¢ikardigt sesler, dalgalar, riizgar, sismik
sarsintilar drnek verilebilir. Kaynaklardan yayilan ses dalgalart sualti ortam
giiriiltiisiiniin  ortalama seviyesini belirlemekte veya ortam giiriiltiisiiniin
duraganligini anlik olarak degistirebilmektedir.

Ortamda meydana gelen degisiklikler ortamda bulunan hem deniz canlilarini hem
de 6l¢iim/iletisim yapan sistemleri dogrudan etkileyebilmektedir. Bu nedenle sualti
ortaminda takip edilmesi gereken parametrelerin basinda 6l¢iim yapilan herbir
frekans degerindeki akustik sinyal seviyesi gelmektedir. Akustik sinyal seviyenin
stirekli olarak takibi ile ortamda meydana gelen dogal yasam dis1 aktiviteler ile
iligkisi degerlendirilebilir hale gelebilmektedir.

Bu calismada; derinlige bagl sualti ortaminin ses basing seviyeleri seviyelerini
anlik ve uzun donemli olarak takip edebilmek i¢in bir sistem gelistirilmistir.
Sistem denizde konuslandirilan ve karada konuslandirilan iki bilesenden
olusmaktadir. Denizde konuslandirilan bilesen ile akustik algilayicilar tarafindan
alman kayitlar gercek zamanli olarak kaydedilmektedir. Ayni zamanda kayitlar
belirli zaman araliklari ile degisimlerin anlik takip edilebilmesi amaci ile sistemin
kara bilesenine iletilmektedir. Kara bileseninde bu veriler kullaniciya sergilenerek,
degisimlerin takip edilebilmesi saglanmaktadir. 04 Ekim 2021 — 04 Ocak 2022
tarihleri arasinda sistem tarafindan alinan kayitlarin analizleri sonucunda ortam
gliriiltii seviyesi literatiirde sunulan ortam guriiltii seviyesine gorel0 Hz — 10 kHz
frekans bandindaki her bir frekansta 20dB- 30dB araliginda daha yiiksek oldugu
gozlenmistir

Anahtar Kelimeler: Akustik, Sualt1, Giiriiltii, Ses
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ABSTRACT

Sound waves are generated in or out of the audible frequency band due to the
mobility or emissions caused by acoustic noise sources in the underwater
environment. Examples of these sources of noise are the engines and propellers of
marine vehicles, the sounds made by sea creatures, waves, wind, and seismic
vibrations. Sound waves emitted from sources determine the average level of
underwater ambient noise or can momentarily change the stationary of ambient
noise.

Changes in the underwater environment can directly affect both sea creatures and
measurement/communication systems in the environment. For this reason, the
acoustic signal level relative to the frequency comes first among the parameters to
be followed in the underwater environment. With the continuous monitoring of the
acoustic signal level, its relationship with non-natural activities occurring in the
environment can be evaluated.

In this study, a system has been developed for transient and long term monitoring
of the sound pressure levels of the underwater environment depending on the
depth. The system consists of two components deployed at sea and on land. The
recordings taken by the acoustic sensors with the component deployed at sea are
recorded in real-time. At the same time, the records are transmitted to the land
component of the system at certain time intervals in order to monitor the changes
instantly. In the land component, these data are displayed to the user and, it is
ensured that the changes can be followed. As a result of the analysis of the records
taken by the system between 04 October 2021 and 04 January 2022, the
underwater ambient noise level was higher in the range of 20dB - 30dB at each
frequency in the 10 Hz-10 kHz frequency band compared to the ambient noise
level presented in the literature.

Keywords: Acoustics, Underwater, Noise, Sound
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TURKIYE KIYILARINDA AKUSTIK TELEMETRI
IZLEME SISTEMLERINE BiR BAKIS
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OZET
Akustik telemetri, sucul canlilara yerlestirilen vericilerin akustik alicilar tarafindan
tespit edilmesi prensibini temel alan sucul canlilarin davranis modellerinin ve
yasam alanmin belirlenmesinde yaygin olarak kullanilan bir izleme yontemidir.
1950°1i yillarda ilk olarak somon baliklarinin izlenmesinde kullanilan bu teknoloji
gerek i¢ sularda gerekse denizlerde sik¢a tercih edilmektedir. Cok sayida akustik
alicinin bir araya getirilmesiyle olusturulan akustik izleme sistemleri, ekolojik ve
ekonomik 6nemi yiiksek sucul canlilarin gerek ulusal gerekse uluslararasi boyutta
incelenmesine olanak saglamaktadir. Ocean Tracking Network (OTN), European
Tracking Network (ETN), Pacific Shelf Ocean Tracking System (POST),
Integrated Marine Observing System (IMOS) gibi dinya c¢apindaki akustik
telemetri izleme sistemlerinin yanisira Belgika, Ispanya, Norveg, Ispanya, Portekiz
gibi iilkelerinde kendi iilke simirlari igerisinde faaliyet gdsteren akustik izleme
sistemleri de bulunmaktadir.
Bu calismada, Tirkiye kiyilarinda go¢ eden ekolojik ve ekonomik onemi yiiksek
sucul canlilarin izlenmesine yonelik bir akustik telemetri izleme aginin
olusturulmasi icin farkindalik yaratmak hedeflenmistir. Basta Istanbul ve
Canakkale Bogazlar1 olmak iizere sirasiyla Karadeniz, Marmara, Ege Denizi ve
Akdeniz kryilarma yerlestirilecek akustik alicilar kullanilarak olusturulacak
akustik telemetri sistemiyle kiyilarimizda go¢ yapan Pomatomus saltatrix,
Thunnus thynnus, Anguilla anguilla, Xiphias gladius, Sarda sarda ticari degeri
yiiksek tiirlerin yan1 sira kdpekbalig tiirleri, vatozlar ve deniz kaplumbagalart gibi
ekolojik onemi yiiksek ve koruma altindaki tiirler de incelenebilecektir. Ayrica
kiyilarimizda sayilar hizla artan ve ekosistem lizerinde farkli boyutlarda etkileri
olan Pterois miles, Lagocephalus sp. istilac1 yabanci tiirlerinin dagilimlarinin ve
yasam alanlarinin belirlenmesinde bu izleme sistemin de fayda saglayacagi
kuskusuzdur.
Bununla birlikte, bu izleme sisteminin siirdiiriilebilirligini saglamak igin her yil
diizenli olarak balik markalanmali, akustik alicilarin diizenli olarak bakim-kontrolii
yapilmali ve olusturulacak veri tabanina dogru veri akisi saglanmalidir. Ayrica
ulusal c¢apta yiiriitiilecek markalama ¢aligmalar1 ve bilimsel projeler ile akustik
telemetri ¢aligmalarini yiiriitecek bilim insanlarin sayisinin arttirilmalidir.

Anahtar Kelimeler: Akustik Telemetri, izleme, Biyogesitlilik, Tiirkiye
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A OVERVIEW OF ACOUSTIC TELEMETRY
MONITORING SYSTEMS IN TURKISH COAST

Aytac Ozgiil
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ABSTRACT

Acoustic telemetry is a widely used monitoring method to determine the behavior
patterns and habitat of aquatic creatures, based on the principle of detecting
transmitters placed in aquatic creatures by acoustic receivers. This technology,
which was first used in the monitoring of salmon in the 1950s, is frequently
preferred both in inland waters and marine. Acoustic telemetry monitoring
systems, created by bringing together a large number of acoustic receivers, allow
the examination of aquatic organisms of high ecological and economic importance,
both nationally and internationally. In addition to worldwide acoustic telemetry
monitoring systems such as Ocean Tracking Network (OTN), European Tracking
Network (ETN), Pacific Shelf Ocean Tracking System (POST), Integrated Marine
Observing System (IMOS), in countries such as Belgium, Spain, Norway, Spain,
Portugal, there are acoustic monitoring systems operating within their own country
borders.

In this study, it is aimed to raise awareness for the creation of an acoustic
telemetry monitoring network for the monitoring of aquatic organisms of high
ecological and economic importance migrating along the Turkish coasts. With the
acoustic telemetry system to be created by using acoustic receivers to be placed on
the shores of the Black Sea, Marmara, Aegean Sea and the Mediterranean Sea,
especially in the Bosphorus and Dardanelles, species with high commercial value
in Pomatomus saltatrix, Thunnus thynnus, Anguilla anguilla, Xiphias gladius,
Sarda sarda migrating on our coasts, and ecologically important and protected
species such as sharks, rays and sea turtles will also be examined. In addition,
there is no doubt that this monitoring system will be beneficial in determining the
distribution and habitat of invasive alien species such as Pterois miles,
Lagocephalus sp., which are rapidly increasing in numbers on our coasts and have
different effects on the ecosystem. However, in order to ensure the sustainability
of acoustic telemetry monitoring system, fish should be regularly tagged every
year, regular maintenance-control of acoustic receivers should be made and correct
data flow should be provided to the database to be created. In addition, the number
of scientists who will carry out national tagging program and scientific projects
and acoustic telemetry studies should be increased.

Keywords: Acoustic Telemetry, Monitoring, Biodiversity, Turkey
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OZET

Derin deniz desarjlar1 atiksu aritma tesislerinde aritilmis olan atiksuyu deniz
ortamina gonderen yapilardir. Tesislerin aritma kapasitesine gore cesitli caplarda
olan derin deniz desarj borularinin, alici ortamdaki deniz dibi topografyas: ve
akinti kosullarmna goére uzunluklari hesaplanmaktadir. Derin deniz desarjlarinda
temel unsur denize desarj edilen aritilmis suyun ortamdan uzaklastirilmast ve kiy1
bolgelerini etkilememesidir. S6z konusu yapilarin bulundugu ortam itibar1 ile
bakim tutum c¢aligmalar1 zorlayict olmaktadir. Ayrica bolgedeki denizcilik
faaliyetleri, balik¢ilik veya deniz kazalar1 gibi faktdrlerden etkilenmeye oldukga
acik bir fiziki durum s6z konusudur. Bu kapsamnda derin deniz desarj1 hatlarinin
durumunun yillik olarak goriintiilenerek kontrol edilmesi 6ngdriilmiis ve 2009/16
nolu Derin Deniz Desarji Genelgesi yaymlanmistir. Derin deniz desarji hatlarmin
goriintiilenmesi iglerinde miimkiin olan yerlerde dalgiglar ve/veya sualt1 araglari
kullanilmaktadir. Sualti kamerasi ile yapilan goriintiilemelerde en 6nemli konu
ortamin 151k gegirgenligi yani goriis mesafesidir. Desarj hatlarindan basingli ve
yogun olarak ¢ikan aritma sulart goriisii olduk¢a olumsuz etkilemektedir. Sualt
aydinlatma  sistemleri suda bulunan partikiiller sebebi ile islevini
saglayamamaktadir.

Gorilis alam1 olmadan yapilacak daliglar yiiksek riskli olmakta, benzer sekilde
insansiz sualti araglari da ayni etkiye maruz kalmaktadir. Ara¢ operatorii goriis
alani olmadan oryantasyon saglayamamakta ve arag motorlarindan kaynakli olarak
deniz dibinden kati madde kalkmasi ile goriis sifirlanmakta, dolayisi ile yiiksek
kaza riski bulunmaktadir. Tiim bu teknik zorluklarin {istesinden gelinmesi amact
ile boru hattt ve civar bdlgesinin optik yontemler yerine akustik yontemler ile
goriintillenmesi  gergeklestirilmistir. Son yillarda gercek zamanli akustik
goriintiileme sistemleri ile deniz insaatlari, denizde hassas konumlandirma,
deformasyonlarn  belirlenmesi  gibi  ¢alismalarda  kullanimi  giderek
yayginlagmaktadir. Bu ¢alismada, derin deniz desarji hatlar1 ger¢ek zamanli
akustik sonar ile yiiksek ¢oziiniirliiklii olarak goriintiilenmis, boru hatlarin mevcut
durumu akustik veriler degerlendirilerek belirlenmistir.

Anahtar Kelimeler: DDD, ROV, Akustik Yontemler
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MONITORING OF MARINE OUTFALL / DEEP SEA
DISCHARGE PIPELINES BY ACOUSTIC TECHNICS

Eren Ozsu, Ersan Kuzyaka, Onur Akyol, M. Ufuk Altunkaya
TUBITAK MAM Marine Research and Technology RG
eren.ozsu@tubitak.gov.tr

ABSTRACT

Marine Outfalls / Deep Sea Discharges are pipeline structures that send the
wastewater treated in wastewater treatment plants to the marine environment. The
lengths and diameters of the deep-sea discharge pipes are designed and calculated
according to the treatment capacity of the facilities, seabed topography and current
conditions in the receiving environment. The main performance factor in deep sea
discharge design is to remove the treated water discharged into the sea
environment without affecting the coastal areas. The maintenance works are
challenging depending on the location of the pipelines. In addition, there are
physical risks that may affect pipelines situation on the seabed such as maritime
activities, fishing or maritime accidents in the region. In this context, Deep Sea
Discharge Circular no. 2009/16 has been published that outline checking &
monitoring the physical status of deep-sea discharge pipelines annually.
Divers and/or underwater vehicles are recommended to be used where possible in
the visualization of deep-sea discharge lines. The most important issue in imaging
made with an underwater camera is the light transmittance of the environment, that
is, the viewing distance. The treated wastewater coming out of the discharge
diffusers partly affect the underwater vision negatively. It is difficult to enlighten
the environment due to back scattering of light caused by particulate matter in the
wastewater. Underwater cameras whether in use on ROV or on divers experience
the difficulties of limited underwater vision. It is also a risky operation for an ROV
operator on account of induced sediment movement by thrusters beneath the
diffusers sections. It is clear that acoustic techniques are superior than optic /
cameras when underwater vision is considered. Real time acoustic equipment has
been used in this pipeline survey to achieve the best visual performance. The real
time sonar is fitted with separate acoustic sensors organized in two axis matrix formation
unlike from classical multibeam equipment. It performs volumetric sensing instead of linear
in each beam pulse, reflected beam data is produced in vector format as point cloud in
digital environment. Since the number of repetitive beams (repetition frequency) of the
device is relatively high, a point cloud data emerges in a moving image format that makes
the repetitive acoustic frames resulting in a real time video of the environment. Real time
acoustics started to be popular option in marine construction projects where high-resolution
real-time vision supports high precision positioning operations and presents instant
deformations. In this study, marine outfall / deep sea discharge pipelines have been
surveyed with high resolution real-time sonar system where existing status of the seabed
structures were acoustically presented.
Keywords: DSD, ROV, Acoustic Technics
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CESME-ALIBOSTAN KOYU’NUN SUALTI HABITATININ
HARITALANMASINDA HIDROGRAFiK OLCMELERIN VE
COGRAFI BILGI SISTEMLERININ KULLANILMASI

Onur Akyol?, Tugba Kilic®, M. Ertan Cinar®, Ergiin Taskin®
3TUBITAK MAM, Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
blstanbul Teknik Universitesi, Lisansiistii Egitim Enstitiisti
‘Ege Universitesi, Su Uriinleri Fakiiltesi, Su Uriinleri Temel Bilimleri Bélimii,
®SERPULA Deniz Arastirmalar: Danigmanlik, Teknopark
dManisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii,
onur.akyol@tubitak.gov.tr

OZET

Ug tarafi denizlerle cevrili olan {ilkemizde turistik faaliyetler, ¢evresel ve kentsel
baskilar, deniz tasimaciligi, sanayi vb. baskilarla denizel canli tiirleri risk altinda
bulunmaktadir. Son yillarda etkileri daha da fazla hissedilir hale gelen iklim
degisikligi ise denizel tiirler iizerindeki baskiy1 artirmaktadir. Denizel habitat
alanlarinda gergeklesmesi muhtemel bir deniz kazasi, deniz kirliligi vb. olaylar
sonucunda bolgede hangi tiirlerin baski/etki altinda oldugunun belirlenmesi,
aliacak dnlemler veya yapilacak rehabilitasyon caligmalarinin bolgede yagamakta
olan tiirlerin biliniyor olarak yapilmasi biiyiikk 6nem arz etmektedir. Izleme
programi kapsaminda habitat haritalandirma ¢alismalar1 pilot olgekli olarak
gerceklestirilmistir. Izmir ili, Cesme ilgesinde yer alan Alibostan Koyu pilot alan
olarak belirlenmis ve habitat haritalama caligmalar1 2022 yili Mayis ayinda bu
alanda gerceklestirilmistir. Caligmanin ilk asamasinda ¢ok 1sinli iskandil (multi-
beam echosounder) ile deniz dibi topografyasi belirlenmistir. Ardindan yandan
taramalt sonar (side-scan sonar) ile deniz tabanina ait detayli goriintiiler
kaydedilmis ve haritalanmistir. Son olarak sig bolgelerde insansiz hava araci ile
cekilen hava fotograflari ile ortofoto haritalar iiretilmis ve ¢aligma kapsamindaki
veri seti tamamlanmistir. Veriler 1/1000 Slgekli olarak toplanmistir. Veriler CBS
ortaminda haritalamig ve degerlendirilmistir. Bu kapsamda, batimetri ve sonar gibi
akustik gorlintiiler ile ortofotolar birlikte degerlendirilerek verilerde belirgin
sekilde goriilen goriilen tiim dogal yasam alanlarinin sinirlar1 belirlenmigtir. Dip-
zemin yapisina gore zemin siiflandirmasi yapilmis ve her bir sinifa veya tiire ait
veri katmanlar1 olusturulmultur. Bu sayede pilot alanda denizel canli alanlarinin
yayilimi, kapladig alanlar ve kaplama yiizdeleri belirlenmistir.

Anahtar Kelimeler: CBS, Habitat Haritalama, Alibostan Koyu, Ege Denizi
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USING HYDROGRAPHIC MEASUREMENTS AND
GEOGRAPHICAL INFORMATION SYSTEMS IN MAPPING
THE UNDERWATER HABITAT OF
CESME-ALIBOSTAN BAY

Onur Akyol?, Tugba Kili¢®, M. Ertan Cinar®, Ergiin Taskin®
aTUBITAK MAM, Marine Research and T echnologies RG
bIstanbul Technical University, Graduate School
¢ Ege University, Faculty of Fisheries, Depart. of Marine—Inland Waters Scie.
°SERPULA Marine Research Consultancy, Technopark
dManisa Celal Bayar Uni., Faculty of Science and Letters, Depart. of Biology
onur.akyol@tubitak.gov.tr

ABSTRACT

In our country, which is surrounded by the sea on three sides, marine species are at
risk due to pressures such as touristic activities, environmental and urban
pressures, maritime transport, industry, etc. Climate change, the effects of which
have become more noticeable in recent years, increases the pressure on marine
species. It is of great importance to determine which species are under
pressure/influence in the region as a result of a possible marine accident, marine
pollution, etc., to occur in marine habitat areas, and to carry out the measures to be
taken or the rehabilitation studies to be carried out as the species living in the
region are known. Within the scope of the monitoring program, habitat mapping
studies were carried out on a pilot scale. Alibostan Bay, located in Cesme district
of Izmir province, was determined as a pilot area and habitat mapping studies were
carried out in this area in May 2022. In the first stage of the study, the seabed
topography was determined with a multi-beam echosounder. Then, detailed images
of the sea floor were recorded and mapped with side-scan sonar. Finally,
orthophoto maps were produced with aerial photographs taken with an unmanned
aerial vehicle over shallow areas and the data set within the scope of the study was
completed. Data were collected at a scale of 1/1000. The data were mapped and
evaluated with GIS. In this context, acoustic images such as bathymetry and sonar
and orthophotos were evaluated together, and the boundaries of all natural habitats
clearly seen in the data were determined. Seabed classification was made
according to the bottom-soil structure and data layers belonging to each class or
type were created. In this way, the distribution of marine habitats in the pilot area,
the areas covered and the percentage of coverage were determined.

Keywords: GIS, Habitat Mapping, Alibostan Bay, Aegean Sea.
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ALIBOSTAN KOYU (CESME-EGE DENIZi) BENTIK
HABITAT HARITALANDIRILMASI

Melih Ertan Cinar®®, Onur Akyol®, Ergiin Taskin®, Ayta¢ Ozgiil®, Alper
Evcen®, Tugba Kili¢®, Ash Donertas, Hakan Atabay®, ibrahim Tan®
3Ege Universitesi, Su Uriinleri Fakiiltesi
b SERPULA Deniz Arastirmalari, Teknopark
STUBITAK MAM, Deniz Arastirmalar: ve Teknolojileri Arastirma Grubu
dManisa Celal Bayar Universitesi, Fen-Edebiyat Fakiiltesi
fstanbul Teknik Universitesi, Lisansiistii Egitim Enstitiisti
melih.cinar@ege.edu.tr

OZET
Denizlerde Biitiinlesik ~ Kirlilik  Izleme Programi (CSIDB/CEDIDGM-
TUBITAK/MAM) kapsaminda bentik habitat haritalandirilmas: icin Ege
Denizi’nde bir koy (Alibostan Koyu, Cesme, Ege Denizi) pilot bélge olarak
secilmistir. Bu ¢alismanin baglica amaclar1 bolgede bulunan ana bentik habitat
tiplerinin belirlenmesi ve buna bagli olarak bentik habitat izleme programimin
yiiriirliige konulmasi; denizlerde mekansal ve eylem planlari i¢in veri saglanmasi;
Barselona Sozlesmesi gibi uluslararasi yiikiimliiliikler i¢in bilgi tiretilmesi olarak
belirlenmistir. Bu amagla yaklasik 330 hektarlik bir yiiz 6l¢iimiine sahip Alibostan
Koyu’nda 2022 ilkbahar-yaz aylarinda g¢alismalar gergeklestirilmistir. En derin
noktast 21 m olan bu koyda ilk asamada c¢ok 1sinli iskandil (multi-beam
echosounder) ile deniz dibi topografyasi belirlenmistir. Ardindan yandan taramali
sonar (side-scan sonar) ile deniz tabanina ait detayli gériintiiler kaydedilmis ve
haritalandirilmistir. Son olarak si1g bolgelerde insansiz hava araci ile ¢ekilen hava
fotograflar1 ile ortofoto haritalar Uretilmis ve caligma kapsamindaki veri seti
tamamlanmistir.  Veriler 1/1000 o&lgekli olarak toplanmistir. Veriler CBS
programlart  (ArcGIS ve QGIS) kullanilarak  haritalandirilmis ~ ve
degerlendirilmistir.
Gerek sonarlar gerekse insansiz hava araci ile elde edilen gorintiileri dogrulamak
amacityla 27-28 Haziran 2022 tarihleri arasinda toplam 72 istasyonda tiiplii dalisla
ve suya sarkitilan kamera yardimiyla zemin dogrulamasi yapilmistir. Ayrica
yumugak substrata sahip dogrulama istasyonlarinda tane boyu ve kommunite
analizleri i¢in Van Veen Grab ile 6rnekler alinmistir. Elde edilen veriler uzman
arastirmacilar tarafindan iglenerek CBS igin bir 6znitelik tablosu olusturulmustur.
Bolgede ana habitatlar CBS programinda poligonlara ayrilarak, her poligonun ait
oldugu habitat sinifi belirlenmis ve alansal biiytikliikleri hesaplanmigtir. Sonug
olarak bolgede 4 ana habitatin oldugu saptanmistir. Bu habitatlardan Posidonia
oceanica yaklasik 216 hektar, Cymodocea nodosa 70 hektar, kayalik-taglik
bolgeler 28 hektar ve kumluk bolgeler 15 hektarlik bir alani kapladigi tespit
edilmistir. Ayrica gerek dalislar sirasinda gozlemlerle, gerekse Van Veen Grab
ornekleri ve kamera goruntiilerinin analizleri ile kayalik ve kumluk diplerde
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Cystoseira corniculata, Padina pavonica, Sarcotragus foetidus, Halophila
stipulacea, Caulerpa prolifera ve Cladocora caespitosa gibi birgok habitatin
bolgede dagilim gosterdigi saptanmuistir.

Anahtar Kelimeler: Bentik habitat, dagilim, Alibostan Koyu, Ege Denizi
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ALIBOSTAN BAY (CESME-AEGEAN SEA) BENTHIC
HABITAT MAPPING

Melih Ertan Cinar®®, Onur Akyol®, Ergiin Taskin®, Ayta¢ Ozgiil®, Alper
Evcen®, Tugba Kilic®, Ash Donertas, Hakan Atabay®, ibrahim Tan®
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b SERPULA Marine Research, Teknopark
°TUBITAK MAM Marine Research and Technologies RG
dManisa Celal Bayar University, Science-Art Faculty
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ABSTRACT

A bay in the Aegean Sea (Alibostan Bay, Cesme, Aegean Sea) was selected as a
pilot area for benthic habitat mapping within the scope of the Integrated Marine
Pollution Monitoring Program (MoEUCC-TUBITAK/MAM). The main objectives
of this study are to determine the main benthic habitat types in the region and
accordingly to implement the benthic habitat monitoring program; providing data
for spatial and action plans at seas; and producing information for international
obligations such as the Barcelona Convention. For this purpose, studies were
carried out in the spring-summer months of 2022 in Alibostan Bay, which has an
area of approximately 330 hectares. In this bay, the deepest point of which is 21 m,
the seabed topography was determined with a multi-beam echosounder at the first
stage. Then, detailed images of the sea floor were recorded and mapped with a
side-scan sonar. Finally, orthophoto maps were produced with aerial photographs
taken with an unmanned aerial vehicle in shallow areas and the data set within the
scope of the study was completed. Data were collected at a scale of 1/1000. The
data were mapped and evaluated in GIS software (ArcGIS and QGIS).

In order to verify the images obtained by both sonars and unmanned aerial
vehicles, a ground-truth study was carried out at a total of 72 stations between 27-
28 June 2022 by scuba diving and with the help of a drop-down camera. In
addition, samples were taken with a Van Veen Grab for particle size and
community analyzes at ground-truth stations with soft substrata. An attribute table
for GIS software was created by processing the obtained data by experts. The main
habitats in the region were divided into polygons in the GIS program, and the
habitat class of each polygon was determined and their coverages were calculated.
As a result, it was determined that there were 4 main habitats in the region. Among
these habitats, Posidonia oceanica covers an area of approximately 216 hectares,
Cymodocea nodosa 70 hectares, rocky-stony habitat 28 hectares and sandy habitat
15 hectares. In addition, by visual observations during dives and analyzing Van
Veen Grab samples and camera images, several habitats such as Cystoseira
corniculata, Padina pavonica, Sarcotragus foetidus, Halophila stipulacea, Caulerpa
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prolifera and Cladocora caespitosa habitats were found to be distributed in rocky
and sandy bottoms.

Keywords: Benthic habitat, distribution, Alibostan Bay, Aegean Sea.
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ALIBOSTAN KOYU’NUN (CESME-iZMIiR)
JEOMORFOLOJISI ve KIYI PEYSAJ
DEGISIMININ HARITALANDIRILMASI

Mehmet Korhan Erturac?®, Ash Donertas®, Onur Akyol®
a Gebze Teknik Universitesi, Yer ve Deniz Bilimleri Enstitiisii
b TUBITAK MAM Deniz Arastirmalar ve Teknolojileri Arastirma Grubu
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OZET

Kiy1 bolgeleri, insan faaliyetlerinin (yerlesim, {iretim, rekreasyon vb.) ve dogal
stireclerin en hizli gergeklestigi kara-deniz ara yliziinii olusturan alanlar olarak
tanimlanabilir. Gliniimiiz ve yakin gelecegin en dnemli projeksiyonu olan iklim
krizinin dogrudan sonuglarindan olan deniz seviyesindeki yiikselme ile bolgesel ve
yerel dlgekte ekstrem olaylarm (sel, kuraklik, siddetli hava olaylar1 ve deniz suyu
sicakliklarmin degisimi) artmasi beklenmektedir. Kiy1 alanlarinda gerceklestirilen
cesitli Olcekte insan faaliyetlerinin (yapilasma, arazi islahi, vb.) zamansal olarak
farkli etki 6l¢ekleri bulunmaktadir. Kiy1 alaninin dogal 6zelliklerinin belirlenerek
antropojenik ve iklim degisikligine bagli gelisen strese yakin ve uzak donem
icerisinde tepkisinin belirlenmesi énem tasimaktadir. izleme Programi kapsaminda
“Ekolojik hedefler (UNEP(DEPI)/MED IG 20/8) altinda yer alan “Kiyi/Kiyisal
Ekosistem ve Peyzaj Degerlendirilmesi (EH-08)” calismalart pilot alan olgekli
olarak gerceklestirilmektedir. Bu calismada, Izmir ili, Cesme Ilgesi kuzeyinde yer
alan Alibostan Koyu pilot alan olarak seg¢ilmistir. Calisma kapsaminda kara
alaninda insansiz hava araci ile 1/1000 6l¢ekli haritalama (ortofotograf ve sayisal
arazi modeli), koy igerisinde de yandan taramali sonar ve batimetri ¢alismasi
yiiriitilmiistiir. Saha c¢alismas1 ile koyun dogu ve bati yakalarinda kiyr
jeomorfolojisi yiiksek detayda haritalanmigtir. Uzaktan algilama verileri ve saha
gozlemleri 15181nda Alibostan Koyu kapsaminda 8 km uzunlugundaki sahil geridi,
NOAA Cevresel Hassasiyet indeksi’ne (ESI) gore smiflandiriimistir.

Pilot alanda kiy1 kullaniminin zamansal degisimi son 40 yil i¢in degisen
¢cozlinirliikte uydu goriintiileri  (Corona-Keyhole, SPOT, Landsat, ALOS
SENTINEL-2 ve Google Earth) ile degerlendirilmistir. Boylelikle jeolojik yapinin
ve hidrodinamik kosullarmn pilot alanin jeomorfolojisi iizerindeki kontroli ile
yapilagsmanin k1y1 alanina etkileri detayli olarak ortaya konulmustur.

Anahtar Kelimeler: Kiy1 Jeomorfolojisi, Cesme-Alibostan Koyu, UA
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GEOMORPHOLOGY OF THE ALIBOSTAN BAY (CESME-
IZMIR) and MAPPING COASTAL LANDSCAPE CHANGES

Mehmet Korhan Erturac?, Ash Donertas®, Onur Akyol®
2 Gebze Technical University, Institute of Earth and Marine Sciences
b TUBITAK MAM Marine Research and Technologies RG
erturac@gtu.edu.tr

ABSTRACT
The coastal zone can be defined as the land-sea interface where fast interaction of
human activities (settlement, production, and recreation) and natural processes
take place. The present and near-future projections predict a climate crisis which
will directly cause apparent sea level rise and extreme events (flood, drought,
severe storm and rise in sea temperature) in both global and local scale.
Anthropogenic stress (construction, land reclamation etc.) over the coastal zone
will have changing impact on various time scales. The mapping of natural
properties of the coastal zone is necessary for understanding of its response to
anthropogenic and climate change related stresses. We implement the studies
defined “The Monitoring and assessment of coastal ecosystems and landscapes
(EH-08) within “Ecological Goals (UNEP(DEPI)/MED IG 20/8)” as a case study.
In this study, the Alibostan Bay (Cesme-izmir), covering 340 ha area, has been
chosen as a pilot site. The land and the coastal zone have been mapped with UAV
photogrammetry (DSM and orthophotograph) in 1/1000 scale accompanied with
side scanning sonar and bathymetric surveys that have been carried out within the
bay. Geomorphological structures are mapped in high detail with field studies. All
these remote and on-site observations enabled us to classify the 8 km long
coastline according to NOAA Environmental Sensitivity Index (ESI). The
temporal changes within the bay have been mapped by using free satellite imagery
(Corona-Keyhole, SPOT, LANDSAT, ALOS, SENTINEL-2 and Google Earth).
Our studies revealed the control of geological structure and hydrodynamic
conditions on the geomorphological evolution and the effect of urbanization to the
focus coastal zone.

Keywords: Coastal Geomorphology, Alibostan Bay (Cesme), Remote Sensing
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GUNEY KARADENIZ’DE YASAYAN CETACEA
TURLERININ BOLLUK TAHMIiNi VE DAGILIMI
(2021 — 2022)

Ugur Ozsandike, Fatih Sahin, Aysah Oztekin
Sinop Universitesi, Su Uriinleri Fakiiltesi
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OZET

Karadeniz, Cetacea (yunuslar, balinalar ve muturlar) takimindan {i¢ alt tiire ev
sahipligi yapmaktadir. Bunlar; mutur (Phocoena phocoena relicta Abel, 1905),
tirtak (Delphinus delphis ponticus Barabasch-Nikiforov, 1935) ve afalinadir
(Tursiops truncatus ponticus Barabash-Nikiforov, 1940). Tiim diinya denizlerinde
oldugu gibi Karadeniz’de yasayan Cetacea tiirleri de gesitli insan faaliyetleri ile
etkilesim igindedir. Insan etkilerine daha fazla maruz kalan tiirlerin veya
popiilasyonlarin korunma durumunun degerlendirilmesinde bolluk tahmini ilk
asama olarak goriilmektedir. Yapilan ¢alismada Karadeniz’in Tiirkiye sularindaki
Cetacea tiirlerinin bolluk ve dagilimlarinin tahmin edilmesi amaglanmistir. Bunun
yaninda Avrupa Birligi Deniz Stratejisi Cerceve Direktifi DIC2 (bolluk tahmini)
ve DIC4 (tirlerin dagilimi) kapsamindaki parametrelerin tahmin edilmesi
dogrudan hedef almmistir. Mevcut c¢alismada Cetacea tiirlerinin bolluk ve
dagilimlarinin tahmin edilmesi icin DEN-IZ programi Karadeniz seferlerinde iic
ayr1 gozlem ¢aligmasi gergeklestirilmistir.

2021 yilinin Haziran ayinda gergeklesen ilk deniz seferinde Giineydogu Karadeniz
sularimi kapsayacak sekilde bir aragtirma dizayni olusturulmus ve bolgede yasayan
Cetacea tiirlerinin bolluk tahminleri dogrusal kesit yontemi ile tahmin edilmistir.
2022 yilinin Kig ve Yaz mevsimlerinde ise arastirma dizayni kullanilmadan, DEN-
iZ programi rutin sefer plan1 icerisinde Cetacea gdzlem calismalari
gerceklestirilmig ve her bir tiir i¢in karsilagsma orani (birey/km) hesaplanmistir.
2021 yili yaz seferinde Giineydogu Karadeniz’de 744 km gozlem yapilmis ve
yaklagik 23000 km? yiizey alanima sahip bdlgedeki Cetacea tiirlerinin popiilasyon
biiyiikliikleri; mutur i¢in 6580 birey (CV = %25, %95 Cl = 3785 — 11439), tirtak
i¢in 25324 birey (CV = %16, %95 CI = 17999 — 35630) olarak tahmin edilmistir.
Calismada, gozlem hatlar1 iizerinde iki efor dis1 gbzlemlerde ise bir afalina grubu
kaydedilmistir. Ordu’da gozlemlenen ve 38 bireyden olusan afalina grubu,
bilindigi kadartyla Dogu Karadeniz’in Tiirkiye kiyilarinda fotograf ve video ile
kayit altmna alinan ilk afalina grubu gozlemidir. Ancak gozlem sayisi yetersiz
oldugundan afalina tiirii icin bolluk tahmini gerceklestirilmemistir. 2022 yih
Karadeniz seferlerinde kis mevsiminde 1153 km, yaz mevsiminde ise 1296 km
gozlem gergeklestirilmis ve kis mevsiminde 222 mutur, 208 tirtak ve 15 afalina
grubu, yaz mevsiminde 196 mutur, 183 tirtak ve 22 afalina grubu gdzlenmistir.
Kargilasma oranlar1 kisg seferinde mutur igin 0,68 birey/km, tirtak igin 0,86
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birey/km, afalina i¢in 0,07 birey/km; yaz mevsiminde mutur i¢in 0,25 birey/km,
tirtak icin 0,37 birey/km ve afalina icin 0,11 birey/km olarak hesaplanmaistir.

Deniz ekosisteminin tepe predatdrii olan Cetacea tiirlerinin  popiilasyon
biiyiikliiklerinin tahmini lojistik, finsansal ve teknik agidan zorlayici olabilse de
korunma stratejilerinin belirlenmesi i¢in bolluk ve dagilimlarina iliskin bilgiler
kritik 6neme sahiptir. Bu kapsamda degerlendirildiginde diger deniz ¢aligmalari ile
Cetacea gozlem caligmalarinin entegre edilmesinin olduk¢a 6nemli oldugu
diigiiniilmektedir.

Anahtar Kelimeler: Giiney Karadeniz, Habitat, Cetacea
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ABUNDANCE ESTIMATION and DISTRIBUTION of
CETACEANS in THE SOUTH BLACK SEA (2021-2022)

Ugur Ozsandike, Fatih Sahin, Aysah Oztekin
Sinop University, Faculty of Fisheries
ozsandikciugur@gmail.com

ABSTRACT
Three subspecies of cetaceans (dolphins, whales, and porpoises) live in the Black
Sea: harbour porpoise (Phocoena phocoena relicta Abel, 1905), common dolphin
(Delphinus delphis ponticus Barabasch-Nikiforov, 1935), and bottlenose dolphin
(Tursiops truncatus ponticus Barabash-Nikiforov, 1940). In the Black Sea as well
as in other seas, cetaceans are subjected to a variety of human activities. The
abundance estimation is the first step in assessing the conservation status of
species or populations that are vulnerable to human-induced influences. In this
study, it was aimed to estimate the abundance and distribution of cetaceans in the
Turkish waters of the Black Sea. A further aim was to estimate the parameters
within the scope of the EU Marine Strategy Framework Directive D1C2
(abundance estimation) and D1C4 (species distribution). Three surveys were
carried out in the Turkish waters of the Black Sea to estimate the abundance and
distribution as part of the marine fieldwork of the DEN-IZ project. In the first
survey in June 2021, a design-based line transect survey was carried out in the
southeastern Black Sea and the abundance of cetaceans was estimated using the
distance sampling method.
In the winter and summer of 2022, opportunistic cetacean sightings were
performed within the routine survey plan of the DEN-IZ project and the encounter
rates (individuals/km) were calculated for each species. In the summer of 2021,
744 km of sighting effort were made in the southeastern Black Sea covering nearly
23000 km2. The abundance of harbour porpoise in the region was estimated at
6580 individuals (CV = 25%, 95% CI = 3785 — 11439), and the abundance of
common dolphins at 25324 individuals (CV = 16%, 95% CI = 17999 — 35630).
Two groups of bottlenose dolphins were recorded during the survey. To the best of
our knowledge, the group sighted in Ordu is the first bottlenose dolphin group
recorded with photographs and videos in the Turkish coasts of the eastern Black
Sea. However, due to the insufficient sample size, an abundance estimation was
not performed for bottlenose dolphins.
During the fieldwork of the DEN-IZ project in the Black Sea in 2022, 1153 km of
sighting effort were made in the winter, and 1296 km in the summer survey. The
number of sighted groups was 222 for harbour porpoises, 208 for common
dolphins, and 15 for bottlenose dolphins in the winter survey. In the summer
season, 196 harbour porpoises, 183 common dolphins and 22 bottlenose dolphin
groups were recorded. In the winter and summer seasons, the encounter rates for
harbour porpoises were 0.68 ind/km and 0.25 ind/km, 0.86 ind/km and 0.37
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ind/km for the common dolphins and 0.07 ind/km and 0.11 ind/km for the
bottlenose dolphins, respectively. Despite logistical, financial, and technical
challenges, estimating the abundance and distribution of cetaceans, the top
predator of the marine ecosystem, is crucial for conservation planning. In this
context, it is considered vital to integrate cetacean sighting surveys with other
marine studies.

Keywords: Habitat, Cetaceans, The South Black Sea
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KUM KOPEK BALIGI (Carcharhinus plumbeus)
iZLEME VE KORUMA CALISMALARI
(GOKOVA OCKB - BONCUK KOYU 2021 YILI)

M. Tunca Olguner?, Vahit Alan?, Bengi Atay®, Harun Giigliisoy”
Agkdeniz Koruma Dernegi
bDokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
tunca.olguner@akdenizkoruma.org.tr

OZET

Akdeniz, tiim tirlerin en az yarisinin tehdit altinda oldugu, képek baliklart ve
vatozlar i¢in bir “nesli tikkenme” noktasidir. Kum kopek baligi (Carcharhinus
plumbeus) nesli tehdit altindaki en 6nemli tirler arasindadir ve IUCN Red List
(Uluslararas1 Doga ve Dogal Kaynaklar1 Koruma Birligi - Kirmizi1 Liste) kategorisi
Akdeniz'de “Tehlikede” (EN) olarak ilan edilmistir. Akdeniz’in genelinde kopek
baliklarmi tehdit eden en 6nemli etken ise asir1 aveiliga bagl olarak bu tiirlerin
balik¢ilar tarafindan hedef dis1 av olarak avlanmalaridir. Bunun yaninda kiiresel
iklim degisiminin yaratmis oldugu baskilar ve insan aktivitelerine bagli olarak
dogal habitatlarinin bozulmasi veya smirlanmasi da bu tiirleri tehdit eden 6nemli
etkenlerdendir. Tirkiye'nin giineybatisindaki Gokova - Boncuk Koyu ve
kuzeydogu Akdeniz'deki Yumurtalik Koyu, dogu Akdeniz popiilasyonlart igin
bilinen iireme alanlaridir. Gokova Ozel Cevre Koruma Bolgesi (OCKB) igerisinde
kalan Boncuk Koyu ise Akdeniz genelinde kum kopek baligi i¢in bilinen en 6nemli
iireme noktalarindan biri olarak kabul edilmektedir. Bu nedenle Boncuk Koyu
2010 yilindan itibaren balik¢ilik ve diger insan faaliyetlerinin ise sinirlandirildigi
onemli bir alan olarak karsimiza ¢ikmaktadir.

Bolgede yapilan caligmalar 2021 yili itibariyle ger¢ek zamanli olacak sekilde
baglamis ve giines panelleri sayesinde kendi enerjisini iiretebilen sualt1 ve su iistii
tam zamanli kameralar, yerinde izleme (snorkelli dalis) ve ayrica belirli zamanlarda
insansiz hava aract (drone) kullanilarak havadan izleme yoluyla yapilan
gozlemlerin entegrasyonu seklinde tasarlanmigtir. Su altinda 2 adet ve su lstiinde 1
adet olmak iizere goriintii alabilen kameralar sayesinde bir taraftan koy igerisindeki
insan faaliyetleri takip edilebilirken, diger bir taraftan da arastirmaci baskisi
olusturmadan tiirii izleme ve onlarla ilgili bilgi toplama avantaji saglamaktadir.
Yapilan koruma ve izleme calismalarinda, su sicakligmm ve koydaki insan
aktivitelerinin bu tiirlin alan kullanimiyla ilgili birincil rol oynadigini ortaya
koymaktadir. Alanda yapilan diger ¢alismalar incelendiginde, Mayis - Temmuz
aylar1 arasinda en yogun goézlemlerin yapildig1 ortaya ¢ikmaktadir. Ancak, su
sicaklig1 etkisi altinda tiirin alan1 kullanimi farkli frekanslarda da olsa yil boyuna
yayildig1 gozlenmistir. Bugiine kadar elde edilen bulgular dogrultusunda tiiriin
Boncuk Koyu’'nda yogun gozlendigi zaman araligimin kiiresel iklim degisiminin
etkisi sorusuna cevap aramak icin ¢aligmalar siirdiiriilmektedir.
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Ancak, 2021 yilmin ayn1 doneminde benzeri sonuglar elde edilememistir. Bunun
nedeninin su sicakliginda hizli ve ani artiglarin goriilmesi olarak tahmin
edilmektedir. Caligmanin 2021 yili gozlem frekansina bakildiginda Nisan:1, Mayis:
15, Haziran: 19, Agustos: 77, Kasim:1 gozlem yapilmis iken, en yogun oldugu
zaman aralig1 ise Eylil (537 gozlem) — Ekim (766 go6zlem) aylari olarak
bulunmustur. Kalan aylarda kopek balig1 gézlemi olmamistir. 2022 yili ile ilgili
gozlem kayitlar1 alinmaya devam etmekte ve alinan veriler ise halen analiz
asamasindadir.

Anahtar Kelimeler: Kum képek baligi, koruma, izleme, Boncuk Koyu, kirmizi
liste
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SANDBAR SHARK (Carcharhinus plumbeus)
CONSERVATION AND MONITORING STUDIES
(GOKOVA SEPA - BONCUK BAY IN 2021)

M. Tunca Olguner?, Vahit Alan?, Bengi Atay®, Harun Giigliisoy”
aMediterranean Conservation Society
bDokuz Eyliil University, Institute of Marine Sciences and Technology
tunca.olguner@akdenizkoruma.org.tr

ABSTRACT

The Mediterranean is an "extinction" hotspot for sharks, skates and rays, with at
least half of all species threatened. Sandbar shark (Carcharhinus plumbeus) is
among the most important threatened species and the IUCN Red List (International
Union for Conservation of Nature and Natural Resources - Red List) category has
been declared as endangered (EN) in the Mediterranean. The most important factor
threatening sharks in the Mediterranean is the overfishing of these species by
fishermen as bycatch. In addition, the pressure created by global climate change
and the deterioration or limitation of their natural habitats due to human activities
are among the important factors for these species. Gokova - Boncuk Bay in
southwestern Turkey and Yumurtalik Bay in the northeast Mediterranean have
known as nursery grounds for eastern Mediterranean populations. Boncuk Bay,
which is within the G6kova Special Environmental Protection Area (SEPA), is
considered one of the most important nursery hotspot for sandbar sharks
throughout the Mediterranean. For this reason, Boncuk Bay has emerged as an
important area where fishing and other human activities have been restricted since
2010.

The monitoring studies carried out in the region (in real-time monitoring since
2021) have been designed as the integration of observations made through the use
of underwater and surface full-time cameras which can generate their energy by
using solar panels, on-site monitoring (snorkeling) and also unmanned aerial
vehicle (drones) at certain times. Thanks to the surveillance cameras (2 underwater
and 1 above water) provide the advantage of monitoring the species and collecting
information about them without creating researcher pressure on the other hand
human activities in the bay can also be followed. Conservation and monitoring
studies reveal that water temperature and human activities in the bay play a primary
role in the area use of this species. other field studies revealed that the highest
occurrences are observed between May and July. However, under the influence of
water temperature, it has been observed that the area usage of the species spreads
throughout the year, albeit at different frequencies. In line with the findings
obtained, studies are continuing to find an answer to the question of the impact of
global climate change, when the species is observed intensely in Boncuk Bay.
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However, similar results could not be obtained in the same period of 2021. The
reason for this is estimated to be rapid and sudden increases in water temperature.
The period when observation frequency of the study in 2021 was April: 1, May: 15,
June: 19, August: 77, and November: 1 and the most intense observation was found
to be between September: 537 and October: 766. There were no shark observations
in the remaining months. Observation records for 2022 continue to be taken and the
data is still in the analysis phase.

Keywords: Sandbar shark, conservation, monitoring, Boncuk Bay, red list
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OZET

Akdeniz foku (Monachus monachus) kiy1 ve deniz habitatlarim1 birlikte kullanan
bir deniz memelisidir. Dogum, yavruyu emzirme, yavru yetistirme ve uyku gibi
yasam dongiileri uzak ve sakin kiyillarda karada (kiymin kuru kisminda)
gerceklesir. Tiir, diinyada sadece Dogu Akdeniz ve Dogu Atlantik’te 2 ana bolgede
yagsar ve IUCN’e gore Avrupa'da CR ve diinyada EN kategorilerinde nesli
tehlikededir. Diinyada yaklagik 700 (Karamanlidis et al. 2016) ve Tirkiye’de
SAD-AFAG ve ODTU-DBE’nin giincel degerlendirmeleriyle yaklasik 120
yetigkin bireyle temsil edilmektedir (Kirag ve OK, kisisel gériisme).

2019-2022 yillari arasinda, SAD-AFAG Akdeniz fokunun tilkemizde goreli yogun
bulundugu Izmir, Mugla ve Antalya kiyilarinda arastirmalara odaklanmis ve 5
farkli izleme siirecine girmistir. Bu illerin kiyilarinda MAVA Vakfi ve Monk Seal
Alliance (MSA) destekleri ile tiiriin ve yagam alanlarmin aragtirilmast ve
korunmasina yonelik projeler yuriitiilmektedir. Ayrica, Tarim ve Orman Bakanligi
DKMP 4. Bolge Midiirliigiiniin is birligi ve destegi ile tim Mugla il kiyilarinda 5
yillik siirede ¢esitli arastirma, farkindalik/egitim ve koruma faaliyetlerini kapsayan
Mugla Ili Fok Tir Eylem Plam Izleme ve Uygulama caligmalar1 ve son olarak
UNDP GEF-SGP destekli Mugla Fethiye ve Babadag Kiyilarinda Pilot Zonlama
ve Yonetim Planlamasi kapsaminda habitat belirleme, insan etkinligi
yogunluklarinin ortaya konulmasi ve denizel peyzaj planlari hazirlanmaktadir.
2019 ile 2022 yillarinda Izmir, Mugla ve Antalya kiyilarinda denizle ilgili meslek
gruplarindan 1nci elden ve giivenilir fok gézlem kayitlari ile izmir’de 6, Mugla’da
12 ve Antalya’da 6 kiy1 magarasinin IR kamera tuzaklarindan alinan goriintiiler
tirtin bu illerin dogal kiyilar1 boyunca yasamlarim siirdiirdiikleri, barindiklari,
avlandiklar1 ve yavruladiklarini gostermistir. Bu kiyilar, yerlesim yerleri ve turizm
alanlar disinda kalan dogal alanlarda Akdeniz fokunun yasamasina uygun kiyisal
habitatlar1 barindirmaktadir. SAD-AFAG tarafindan bugiine kadar tanimlanan
ergin foklar Mugla'da 24 ve Antalya'da 17 bireydir. Fok popiilasyonu bu
tanimlanan bireylerin sayisindan daha fazladir. 2021 (tiim yil) ve 2022 (Aralik
hari¢) doneminde AFBIKA programi iizerinden Izmir kiyilarinda 149, Mugla
kiyilarinda 296, Antalya kiyilarinda 109 olmak tizere toplam 554 fok goézlemi
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kayit altina alinmigtir. Kapsama alaninda M. monachus ‘u etkileyen 6 tehditten 2
tanesi 6ne ¢ikmaktadir; 1) kiyilarin imara agilmasi, yapilagsma ve agilan yeni yollar
sonucunda kiyisal habitat pargalanmasi, yasam alan1 kaybi ve 2) kiyi
magaralarinda verilen rahatsizliklar sonucu foklarin yavrulama ve barinma
magaralarindan/ kovuklarindan kagmalar1 ve s6z konusu kiyr bolgesini terk
etmeleri. Arastirmalarla, foklarin insan etkilesimi nedeniyle magaralarinda 6nemli
bir baski altinda olduklar1 agik¢a belirlenmistir. FOk magaralar1 ve cevresinde
gergeklesen saha calismalar1 sirasinda dogrudan gozlemlenen birgok aykirilik,
SAD-AFAG ekipleri tarafindan bilgilendirmelerle  durdurulmustur. Kiy1
magaralar1 ve kovuklar bu nadir tiir i¢in son sigmaklar olan bozulmamis kiy1
kesimlerinin 6nemli bir pargasidir. Denizden girisli kiy1 magaralarinin Akdeniz
foklarinin dogumhane yerleri oldugu disiiniildiigiinde, bu duyarh alanlardaki ek
insan baskisi, son derece ¢ekingen tiiriin ¢ogalma basarist ve yavrularin yagamda
kalma oranini diisiirmektedir.

Ulusal mevzuatimizda fok magaralarina girilmemesi, dalinmamasi ve teknelerle
Onlerinde bekleme yapilmamas: diizenlenmistir. Ancak, habitat izleme
caligmalarinda, ilgili sektorel paydaslarin bazi temsilcilerinin, bilerek veya
bilmeyerek, srarla tiiriin bagimli oldugu dogal kiy1 habitatlarina, 6zellikle kiy1
magaralar1 ve kovuklarmna, farkli 6lgeklerde baski olusturduklari goriilmistiir. Bu
baglamda, bir diinya miras1 olan bu nadir tiirin yasam alanlarinda yiiz yiize
kaldiklar1 (2) numarali sorunun ¢oziilmesi ve korunmalarina katki saglanmasi
amaciyla, bilgilendirilmesi ve bilinglendirilmesi gereken en 6nemli sektorel paydas
gruplart sunlardir; giiniibirlik gezi tekneleri, dalis okullar1 ve tekneleri, otellerin
stiratli su sporlar1 tekneleri ile kano ve kiirekli sorf (sup) tur isletmecileridir. Bu
ticari etkinlikleri yapan kuruluslara yonelik yapilan birebir bilgilendirme
goriigmeleri, basili farkindalik materyal dagitimi ve toplantilarin yararli oldugu
goriilmiistir. Ote yandan, yetkili ve sorumlu birimlerce bu sektdrel paydaslarin
meslek odalar1, federasyonlar1 ve kooperatifleri araciliklari ile resmi kanaldan
iletisime gegilmesi ve nesli tehlikede Akdeniz foklarimin kiyi magaralarinda
baskilanmasi sorunsali aktarilarak diizeltici nitelikte bilgilendirme ve gerektigi
sekilde yaptirim uyarilarinin yapilmasina gereksinim oldugu agiktir.

Anahtar Kelimeler: Akdeniz foku, Monachus monachus, Habitat izleme, Habitat
koruma, izmir, Mugla ve Antalya kiyilari, Tehdit analizi
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ABSTRACT

The Mediterranean monk seal (Monachus monachus) is a marine mammal that
uses both coastal and marine habitats. Parturition, breastfeeding, pup rearing, and
sleeping all take place on terrestrial (dry) parts of remote and inaccessible coasts.
The species exists only in two main regions in the world, the eastern
Mediterranean and the eastern Atlantic, and is under CR and EN categories in
Europe and the world respectively according to IUCN. The world population is
around 700 animals (Karamanlidis et al. 2016) while the species is represented by
a population of around 120 adult individuals in Tiirkiye according to a recent
assessment by SAD-AFAG and METU-IMS (Kirag and Ok, pers. comm).

Between 2019 and 2022, SAD-AFAG focused on monitoring the coasts of Izmir,
Mugla and Antalya provinces, where Mediterranean monk seals are found in
relatively higher concentration in Tirkiye and initiated 5 different projects.
Research and conservation projects have been carried out along coasts of these
provinces with the financial support of the MAVA Foundation and Monk Seal
Alliance (MSA). Another project is the Mugla Monk Seal Species Action Plan
Monitoring & Implementation covering a wide range of research, public
awareness, environmental education, and conservation activities spreading to 5-
year period in the whole Mugla provincial coasts in cooperation with the Ministry
of Agriculture and Forest DG DKMP and 4th Regional Directorate. The last one is
the Fethiye-Babadag Coastal Zoning, which includes determination of human
activity intensity and seascape mapping supported by the UNDP GEF-SGP. The
research results from 6 caves in Izmir, 12 caves in Mugla and 6 caves in Antalya
between July 2019 and December 2022, showed that the monk seal lives, shelters,
forages, and breeds along the pristine coastal segments of those provinces. The
number of adult seals identified up to date by SAD-AFAG are 24 and 17
individuals in Mugla and Antalya respectively. In 2021 and 2022 (except
December), a total of 554 seal observation records of which 149 from Izmir, 296
from Mugla and 109 from Antalya coasts, were recorded from citizen science the
AFBIKA network. Of the 6 discrete threats affecting M. monachus, 2 of them
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stand out in the coverage areas; 1) coastal habitat fragmentation/ habitat loss as a
result of coastal development projects and new roads opened; and 2) seals fleeing
from their breeding or sheltering zones as a result of disturbance in coastal caves,
and finally abandoning that coastal zone. It was determined that the seals are under
significant pressure in the caves due to human interaction. Several infringements
directly observed in and around cave zones have been intervened and stopped by
the SAD-AFAG teams with the provision of information and awareness on-scene
during the surveys. Coastal caves and caverns are among the key parts of pristine
coastal segments, which are truly the last refuge for monk seals and therefore,
additional human pressure in sensitive areas reduces the breeding success and pup
survival rate of this extremely shy species.

Although the national legislation bans entry and diving into seal caves, and boats
waiting in front of caves, some representatives of the relevant coastal stakeholders
put pressure on the species in its coastal habitat with special reference to caves and
caverns, either intentionally or unaware of the legislation. In this context, the key
marine & coastal dwelling stakeholder groups that need to be informed about the
threat factor (2) are as follows; daily excursion boats, diving schools & boats,
water sports speedboats of hotels and sea kayak & sup pedal board tours. In
addition to the benefits of one-to-one awareness-raising activities, it is considered
that it will also be an effective way that the relevant stakeholder groups be
communicated officially by the competent authorities conveying the problematic
issue of seal disturbances in coastal caves to the relevant professional chambers,
federations, and cooperatives of the mentioned groups of sea leisure activities,
specifically emphasizing corrective actions and enforcement where necessary.

Keywords: Mediterranean monk seal, Monachus monachus, Habitat monitoring,
Habitat protection, Izmir, Mugla and Antalya coasts, Threat analysis
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OZET

Deniz kaplumbagalar1 yuvalama alanlarina sadik olmakla birlikte, beslenme amact
ile tim Akdeniz’e dagilirlar. Uydu izleme ¢aligmalari sayesinde bazi bireylerin
ayni1 beslenme alanlarini tekrar tekrar ziyaret edebildigi tespit edilmistir. Bu bulgu,
tiiriin yasaminin ¢ogunu gegirdigi denizel ortamda bulunan beslenme alanlariin
Oonemini artirmaktadir. Tirkiye ve Yunanistan kiyilar1 ile c¢evrelenen Ege
Denizi’nin tamami, Giiney Ege ve Akdeniz’de bulunan ii¢ deniz kaplumbagasi
tiirii i¢in 6nemli beslenme ve kiglama alanlarini biinyesinde barindirmaktadir. Bu
derlemede, deniz kaplumbagalarinin Ege Denizi'ndeki habitat kullanimlari ve
bolgesel tehditler, karaya vurma vakalariyla ilgili en son literatiiriin derlenmesi
yoluyla mekansal-zamansal olarak degerlendirilmistir. Buna gore, 1984 ile 2020
yillar1 arasinda 1314 (%22 canl, %78 o6lii) iribag kaplumbaga (Careta caretta),
134 (%28 canli, %62 6li) yesil kaplumbaga (Chelonia mydas), ve 14 (2 canli, 12
olii) derisirthh  kaplumbaga (Dermochelys coriacea) vakasina rastlanmustir.
Yunanistan kiyilari ve Rodos’tan egik karapas boyu 8 ile 100 cm arasinda olan
juvenil, subadult ve yetigkin bireylere, Tiirkiye’nin Orta Ege kiyilarindan ise egik
karapas boyu 38 ile 87.5 cm arasinda olan subadult ve yetiskin bireylere
rastlanmistir. En fazla vaka, iribag ve yesil kaplumbaga igin Orta ve Giiney Ege
Denizi’den, derisirtli kaplumbaga i¢in Orta Ege ve Kuzeybati Ege Denizi’nden
kaydedilmistir. Ege Denizi’nin tiimiinde yil boyunca karaya vurma vakalarina
rastlanmakla birlikte, iribag ve yesil kaplumbagalari icin en fazla vakaya,
Yunanistan kiyilarinda bahar ve yaz aylarinda, yuvalama alanlarindan nispeten
uzak olan Tirkiye’nin orta Ege kiyilarinda ise yaz aylari diginda rastlanmistir.
Hem C. caretta i¢in (n=1215) hem de C. mydas tiiri i¢in (n=113), sirasiyla,
balik¢ilik (%67 ve %51), kasten dldiirme (%29 ve %28), ve deniz tasiti ¢arpmasi
(%4 ve %20) oncelikli 6liim veya yaralanma nedenleri olarak bildirilmistir. Ege
Denizi’nde goriilen kaplumbaga tiirlerinin habitat kullanimlarini1 ve karsilastiklar
tehditlerin daha iyi anlasilmasi koruma ve yonetim g¢aligmalar1 acisindan biiyiik
Oonem tagimaktadir. Bu bakimdan, bu bolgedeki karaya vurma vakalarinin tespiti
ve aragtirilmasi icin, genisletilmis, birbirine bagli, vatandas bilimi destekli ve veri
haklarini koruyan bir ¢aligma ag1 olusturulmasi 6nerilmektedir.

Anahtar Kelimeler: Caretta caretta, Chelonia mydas, Dermochelys coriacea,
spatio-temporal, beslenme alanlari.
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A REVIEW OF SEA TURTLE STRANDINGS IN THE
AEGEAN SEA BETWEEN 1982 AND 2022

Salim Can Akc¢inar
Ege University, Faculty of Fisheries, Dpt. Of Marine and Inland Water Scien.
can.akcinar@ege.edu.tr

ABSTRACT

Although sea turtles have fidelity to their nesting sites, they disperse throughout
the Mediterranean for foraging. Satellite tracking studies have revealed that some
turtles can repeatedly visit the same foraging areas. The finding increased the
importance of foraging areas in the marine environment where the species spend
most of their lives. The Aegean Sea, surrounded by the coasts of Turkey and
Greece, contains important foraging and wintering areas for the three species of
sea turtles found in the Southern Aegean and the Mediterranean. In this review,
habitat uses of sea turtles in the Aegean Sea and regional threats were evaluated
spatiotemporally through the compilation of the most recent literature on stranding
cases. According to the studies made between 1982 and 2022, strandings of 1314
(22% alive, 78% dead) loggerheads (Caretta caretta), 134 (28% alive, 62% dead)
green turtles (Chelonia mydas), and 14 (2 alive, 12 dead) leatherback turtles
(Dermochelys coriacea) were found in the region. On the Greek coasts and
Rhodes, juvenile, subadult, and adults (Curved carapace length (CCL) between 8-
100 cm), while subadult and adult loggerheads (CCL between 38 and 87.5 cm)
were recorded on the Central Aegean coasts of Turkey. Most cases were obtained
from the Central and Southern Aegean Sea for the loggerhead and green turtles
and from the Central Aegean and Northwest Aegean Sea for the leatherback turtle.
On the Greek coasts, most cases were observed in spring and summer, and on the
central Aegean coast of Turkey in autumn, winter, and spring. For both C. caretta
(n=1215) and C. mydas species (n=113), fishing (67% and 51%), intentional
killing (29% and 28%), and boat collision (4% and 20%) were reported as the
primary causes of mortality/morbidity. A better understanding of the habitat use of
turtle species in the Aegean Sea and the threats they face is of great importance for
the conservation and management of the region. In this context, it is recommended
to establish an expanded, interconnected, citizen-science-based, and data-right-
protected stranding network.

Keywords: Caretta caretta, Chelonia mydas, Dermochelys coriacea, spatio-
temporal, foraging areas.
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GOKOVA OZEL CEVRE KORUMA BOLGESINDEKI
BALIKCILIGA KAPALI ALANLARDAKI iYiLESME VE
BiYOLOJIK CESITLILIK

Zafer Kizilkaya
Akdeniz Koruma Dernegi
zafer@akdenizkoruma.org.tr

OZET
Ingiltere tarafindan énciiliigii yapilan ve 2030 yilinda diinyada denize kiyis1 olan
iilkelerin sularinin 30%’unun korunmasi hedefini igeren 30 X 30 kampanyasi
diinyada 94 iilke tarafindan imzalandi. Hedef ayn1 zamanda 10%’luk bir kismin
tamamen korunmasinit igeriyor. Heniliz Akdeniz’deki korunan denizel alanlarin
biiyiikliigii 8% iken, tamamen korunan alanlarin biiyiikligi 0,06%’y1 ge¢miyor.
Gergek sayilar bu kadar diisiik durumdayken 2030 hedefleri ne kadar gergekgi
olabilecek? Son bes senede igerisinde Akdeniz’de tamamen korunan yeni alanlar
sadece Tiirkiye’de ilan edildi. Gokova Korfezi Ozel Cevre Koruma Bolgesi
icerisinde 2010 yilinda ilan edilen alt1 adet her tiirlii balik¢iliga kapali alan ve
girgir ve trol avciligma kapali tek biiyiik bir alan daha sonraki yillarda daha da
biiyiitillerek balik¢iliga kapali alanlarin toplami 3,000 hektar, girgir ve trol
avciligina kapali alanin biiyiikliigii ise 30,000 hektar biiytikliigiine ulasti.
Akdeniz Koruma Dernegi, 2013 yilindan bu yana Gékova Korfezi Ozel Cevre
Koruma Bolgesi igerisinde bulunan koruma alanlarinin denetlemesini, Sahil
Giivenlik Komutanligi ve Tarim ve Orman Bakanligi Su Uriinleri genel
Miidiirliigii ile koordineli bir sekilde yiiriitiiyor. Iyi korunan denizel alanlarmn
bilimsel olarak hem tiirlerin sayisin1 hem de bollugunun artirdig: bilimsel olarak
kanitlanmig durumda. Akdeniz Koruma Dernegi 2013 yilindan bu yana korunan
alanlarin icerisinde ve disarisinda biyolojik ve sosyo-ekonomik degisimleri de
izliyor. Bunlarin icerisinde T.C. Cevre, Sehircilik ve iklim Degisikligi Bakanlig,
Tabiat Varliklarint Koruma Genel Midiirliigii ile ortaklasa yiiriittiigli Akdeniz
Foku ve Kum Ké&pekbaligi gergek zamanli izleme sistemleri de yer aliyor.
2013’ten 2022 yilina kadar korunan alanlardaki balik biyokiitlesi, goriinen tiir
sayist ve balik¢ilik gelirlerinde ciddi artislar goriilmiis, 2009 yilinda ¢oken kiiciik
Olcekli balik¢ilik, 50%’ye yakin gelirini kaybetmisken, ekonomik tiirlerin korunan
alanlarda rahatca iiremesi, biiylimesi ve disartya tagmasi sonucu eskisinden ¢ok
daha ekonomik ve siirdiiriilebilir bir 6rnek haline gelmistir. Bolgedeki Akdeniz
Foku sayisi hizla artarak sadece Gokova Korfezinde 11 bireye ulagsmistir. Yine
2010 yilindan bu yana rahatsiz edilmeyen kum kdpekbaliklarinin sayist ve
goriilme siklig1 3 ila 5 kat artmastir.
Ayn1 dénemde ¢ok sayida Kizildeniz kokenli istilact denizel tiir bolgeye girmis,
kimileri balikg¢ilar tarafindan ekonomik olarak degerlendirilmeye baslanmis,
kimileri ise tliketilmeyen ekosisteme ve balik¢iya zarar veren tiirlerdir. Balik¢iliga
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kapali korunan alanlarda, istilaci tiirlerin korunmayan alanlara gére 18% daha az
oldugu kaydedilmistir.

Anahtar Kelimeler: Balik¢iliga Kapali Koruma Alanlari, biyolojik ¢esitlilik,

stirdiiriilebilir, kiiciik olcekli balik¢ilik, Gokova Korfezi Ozel Cevre Koruma
Bolgesi,
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ECOSYSTEM RESTORATION IN GOKOVA SPECIAL
ENVIRONMENT PROTECTION AREA AND
BIODIVERSITY

Zafer Kizilkaya
Mediterranean Conservation Society
zafer@akdenizkoruma.org.tr

ABSTRACT
Through England’s initiative, a total of 94 countries signed the 30 X 30 campaign
designed to protect 30% of the world’s coastal waters, and to more extensively
protect 10%, by 2030. While the percentage of marine protected areas of the
coastal Mediterranean is about 8%, the amount of highly protected areas does not
exceed 0.06%. With numbers this low, how realistic can our expectations really be
for the year 2030? Within the past 5 years, the only marine highly protected areas
of the Mediterranean have been elected in Turkey. In the year 2010, Gokova Bay
was officially called a Special Environment Protected Area and six subsections
were closed off to all fishing and one large area was closed off to large-net fishing
and trolling. Recently, these numbers have increased to an area of 3,000 hectares
for fishing and 30,000 hectares for large-net fishing and trolling.
Since 2013, the Mediterranean Conservation Society’s enforcement of protected
areas within the Gokova Bay Special Environment Protection Area has been an
effort undertaken alongside the Coast Guard Command and the Ministry of
Agriculture and Forestry Fisheries. These highly protected marine areas are
scientifically proven to be more abundant in type and number of species. Since
2013, the Mediterranean Conservation Society has been observing the biological
and socioeconomic changes occurring within and around Gokova Bay. This
execution involved a joint monitoring of Mediterranean monk seals and Sandbar
sharks in real-time with the Ministry of Environment, Urbanism, and Climate
Change, and General Directorate of Conservation of Natural Assets.
From 2013 to 2022, the biomass of fish in these protected areas, visible number of
species, and incomes of fishers saw significant increases. Although small-scale
fisheries collapsed in the year of 2009 losing nearly 50% of their incomes, these
protected areas have ensured a more sustainable and economically viable fabric
than before since economic species are now able to reproduce and grow more
comfortably. For example, the local Mediterranean Sea monk population in
Gokova Bay has grown to 11 individuals and since 2010, the population of
Sandbar sharks and sightings have increased by 3 to 5 times.
During the same period, there was a large migration of invasive species from the
Red sea; some of which had been deemed edible, thus appropriate for economic
purposes, some of which could not be consumed, and all of which were threats to
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their new homes. Generally, areas that are protected are documented having 18%
less invasive species than unprotected areas.

Key Words: Marine Protected Areas, fully protected area, biodiversity,
sustainability, small-scale fishing, Gokova Bay Special Protection Area
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ULUSAL iZLEME PROGRAMI KAPSAMINDA
AKDENIZ’DE SAHIL COPU VE MIiKROPLASTIKLER

Ahmet Erkan Kideys
Orta Dogu Teknik Universitesi, Deniz Bilimleri Engtitiisi,
kideys@gmail.com

OZET

Sahil ¢dpleri, ulusal izleme projesi kapsaminda 2019 yilindan beri ODTU Deniz
Bilimleri Enstitiisii sahilindeki 3 istasyonda yilda bir kez olarak érneklenmektedir.
Bu dénemde 100 metrelik mesafedeki toplam ¢op sayist 374 ile 1461 adet arasinda
degismistir. Enstitiiniin batisinda yer alan Lamas nehrine yakin L1 ve L2
istasyonlarindaki agirlik ve adet miktarlar1 Lamas nehrine en uzak olan istasyona
gore (yani O3) daha yiiksektir. Bu da nehirlerin sahil ¢opiiniin en O6nemli
vektorlerinden biri oldugunu gostermektedir. En ¢ok rastlanan 10 ¢op ¢esidi icinde
izmaritler ilk sirada yer almakta, biri hari¢ digerlerinin hemen hepsini tek
kullanimlik plastikler olusturmaktadir. COVID-19 i¢in kullanilan tek kullanimlik
yiiz maskeleri 6rneklerde ilk kez 2020 yilinda goriilmiis ve 2021 yilinda da 47 adet
ile, en ¢ok goriilen 6. ¢op ¢esidi olarak En Fazla Rastlanan 10 Cop listesinde yer
almistir. Yine ayni projesi kapsaminda Mersin Korfezindeki 3 istasyonda 2015’ten
beri yilda 1 veya 2 kez 3 ayr1 ortamdan (Deniz Yiizeyi, Su Kolonu ve Sediman)
iicer tekrarli mikroplastik drneklemesi de yapilmaktadir. Orneklenen ortamlar
arasinda genelde en az fark sedimanda bulunmustur. 2015-2021 ddéneminde
Mersin Korfezindeki ortalama yiizey mikroplastik seviyelerinin ortalama 80 000
ile 3 046 667 adet/km? arasinda degistigi gériilmiistiir. Mikroplastik degerlerinin
yillara gore degigsimine bakildiginda, 2017 sonrast sedimanda istikrarli bir azalma
varken, su yiizeyi ve su kolonunda bilhassa 2021 Agustos’unda oldukc¢a yiiksek
degerlerin oldugu dikkat ¢ekmistir. Bu ¢aligmada, sahil ¢opli ve mikroplastikler
verilerinin degerlendirilmesi yaninda, izleme programmin iyilestirilmesi/daha
etkili olmasi i¢in bir dizi 6neri de sunulmaktadir.

Anahtar kelimeler: Mikroplastik, sahil ¢opi, izleme, Akdeniz
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BEACH LITTER AND MICROPLASTICSIN THE
MEDITERRANEAN WITHIN THE FRAMEWORK OF
NATIONAL MONITORING

Ahmet Erkan Kideys
Middle East Technical University, Institute of Marine Sciences,
kideys@gmail.com

ABSTRACT

Beach litter has been sampled once a year at 3 stations on the METU Institute of
Marine Sciences coast since 2019, as part of the national monitoring project. In
this period, the total number of litter within 100 meters ranged between 374 and
1461pieces. The weight and quantity of L1 and L2 stations which are close to the
Lamas river, located to the west of the Institute, are higher than the station farthest
from the Lamas river (i.e. O3). This shows that rivers are one of the most
important vectors of coastal litter. Butts are the most numerous litter and all the
Top 10 litter items except one, are single used plastics. Disposable face masks
used for COVID-19 were seen in the samples for the first time in 2020, and in
2021, with 47 pieces, they were included in the Top 10 list as the 6th most
common litter item. Again, within the scope of the same project, triplicate
microplastic samplings from 3 different environments (Sea Surface, Water
Column and Sediment) have been carried out once or twice a year at 3 stations in
Mersin Bay since 2015. Generally, the least difference among the samples was
found for the sediment values. It has been observed that the average surface
microplastic levels in Mersin Bay in the period of 2015-2021 ranged from 80 000
to 3 046 667 units/lkm?. Considering the change of microplastic values over the
years, there was a steady decrease in the sediment after 2017, while very high
values were still observed in the water surface and water column, especially in
August 2021. In this study, besides evaluating beach litter and microplastics data, a
number of suggestions are also presented for improvement/more effective of the
current national monitoring program.

Keywords: Microplastics, beach litter, monitoring, Mediterranean
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DENIZ COPLERIi: ULUSLARARASI POLITIKALAR,
STRATEJILER VE ULUSAL iZLEME SURECI

Leyla G. Tolun
TUBITAK MAM Deniz Arastirmalari ve Teknolojileri Aragtirma Drubu
leyla.tolun@tubitak.gov.tr

OZET

Denizlerdeki ¢opler, neden oldugu kirlilik, ¢evresel, ekonomik, sosyal, politik ve
kdiltiirel sonuglar1 nedeniyle kiiresel baglamda dnemli bir sosyal sorun olarak kabul
edilmektedir. Denizlerdeki ¢op kirligi ile ilgili bilimsel yaymlarin 1980lerden
itibaren hizla artmasi ve vurgulayict sempozyum bildirgeleri bu sorunu uluslararasi
cevre giindeminin en iistiine tasid1 ve kiiresel adimlar atilmaya basland1. Ozellikle
2000li yillarin bagindan itibaren Birlesmis Milletlerin aldig: kararlar ve eylemlerin
kilometre taslar1 arasinda BM Yil Kitabi, Manila Deklarasyonu, BM Cevre
Asambleleri, G7 ve G20 zirveleri aksiyon planlari ile IMO aksiyon plani ve Basel
Sozlegsmesi eklerinin giincellenmesi yer almaktadir. Bu sorun ayrica BM Genel
Kurulu tarafindan Siirdiiriilebilir Kalkinma Giindemi ve Stratejik Kalkinma
Hedefleri arasma alinmistir. Ulkemizin de taraf oldugu, Barselona ve Biikres
Sozlesmelerinin ilgili ekleri, Bolgesel 6lgekteki dnemli politika araglaridir. 2008
yilinda Avrupa, Deniz Stratejisi Cergeve Direktifi (DSCD) ile denizlerinde “iyi
cevresel duruma” ulagsma stratejisini benimsedi. S6z konusu Direktif
kapsamindaki Tanimlayicilar iginde yer alan “Deniz Copleri”, iiye iilkelerin deniz
¢oplerinin miktar ve Ozellikler bakimindan kiyt ve deniz ortamina zarar
vermemesini saglamayr hedefler.  Direktifin ulusal oOlgekte ¢evre yonetimi
politikalarina uyumlastirmasi kapsaminda TUBITAK MAM’1n yer aldig1 bir dizi
proje gerceklestirilmistir.  Ulusal Deniz Kirliligi izleme ve Degerlendirme
Programi (DEN-iZ) kapsaminda Direktifin 6nemli maddelerinden biri olan
“izleme” ¢ergevesinde deniz ¢oplerinin izlenmesi yillar i¢inde gelistirilerek devam
etmektedir. Ayrica, AB Simir Otesi Isbirligi Programi kapsaminda desteklenen
ANEMONE Projesindeki bazi is paketlerinde de proje ortaklari ile benzer yontem
ve kriterler kullanarak ¢6p izleme ve degerlendirme galismasi yapilmistir.

Anahtar Soézciikler: Uluslararasi Politikalar, Deniz ¢opleri, Deniz Stratejisi
Cerceve Direktifi, Ulusal izleme Programi, ANEMONE projesi
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MARINE LITTER: INTERNATIONAL POLICIES,
STRATEGIES AND NATIONAL MONITORING PROGRAM

o Leyla G. Tolun
TUBITAK MAM Marine Research and Technologies RG
leyla.tolun@tubitak.gov.tr

ABSTRACT

Pollution caused by marine litter is recognized as an important social problem in a
global context due to its environmental, economic, social, political and cultural
consequences. The rapid increase in scientific publications on marine litter
pollution since the 1980s and the emphasizing symposium declarations brought
this issue to the top of the international environmental agenda and global steps
have been taken. Especially since the beginning of the 2000s, the United Nations'
resolutions and milestones of actions include updating the UN Year Book, Manila
Declaration, UN Environment Assemblies, G7 and G20 summits action plans,
IMO action plan and Basel Convention annexes. This issue has also been included
in the Sustainable Development Agenda and Strategic Development Goals by the
UN General Assembly. The relevant annexes of the Barcelona and Bucharest
Conventions, to which our country is a party, are important policy tools at the
regional scale. In 2008, Europe adopted the strategy of achieving “good
environmental status” in its seas with the Marine Strategy Framework Directive
(MSFD). “Marine Litter”, one of the Descriptors within the scope of the Directive,
aims to ensure that the marine litter does not harm the coastal and marine
environment of the member states in terms of quantity and quality. Within the
scope of harmonization of the directive with environmental management policies
on a national scale, a number of projects involving TUBITAK MAM have been
carried out. In addition, within the scope of the National Marine Pollution
Monitoring and Evaluation Program (DEN-iZ), the monitoring of Marine Litter
continues to be developed within the framework of "monitoring”, which is one of
the important articles of the Directive. In addition, in some work packages of the
ANEMONE Project supported under the EU Cross-Border Cooperation Program,
marine litter monitoring and evaluation studies were carried out with the project
partners using similar methods and criteria.

Keywords: International Policies, Marine Litter, Marine Strategy Framework
Directive, National Monitoring Program, ANEMONE project
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KARADENIZ, MARMARA DENIiZi VE EGE DENIiZINDE
MIKROPLASTIK KiRLILIGININ iZLENMESI VE
DEGERLENDIRILMESI
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YTUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
ulgen.kopuz@erdogan.edu.tr

OZET
Tiirk Denizlerinde Mikroplastik kirliligi, T.C. Cevre, Sehircilik ve iklim
Degisikligi Bakanligmin sahibi oldugu ve TUBITAK-MAM tarafindan koordine
edilen Denizlerde Biitiinlesik Kirlilik Izleme Programi kapsaminda karasal
kirleticilerin etkisi g6z dniinde bulundurularak belirlenen istasyonlarda kis ve yaz
donemlerinde su yiizeyi, su kolonu ve sedimanda izlenmektedir.
2020-2022 izleme sonuglarma gore, denizlerimizde tiim tiplerde mikroplastiklere
(fiber, film, parca, kopiik, boncuk, pelet, silikon, boya) rastlanmistir. Mikroplastik
konsantrasyonlar1 bolgesel ve zamansal farkliklar sergilemistir. 2020-2022 izleme
déneminde yiizey sularinda mikroplastik konsantrasyonu Karadeniz’de 0.4x10° ile
4.5x10°® adet.km?, Marmara Denizinde 0.3 x10° ile 18.9x10° adet.km? ve Ege
Denizinde 0.1 x10° ile 40.5 adetkm? arasinda degismistir. Yiizey sularinda
Karadeniz ve Marmara Denizinde fiber tipte mikroplastikler baskin olurken, Ege
Denizinde parca tipte mikroplastikler baskin olmustur. Sedimentte mikroplastik
konsantrasyonu Karadeniz’de 4 ile 417 adetkg™ sediment, Marmara Denizinde 5
ile 6408 adet.kg™ sediment ve Ege Denizinde 2 ile 1250 adet.kg? sediment
arasinda degismistir.
Ug denizimizde de sedimentte parga tipte mikroplastikler baskin olmustur. Yiizey
sularinda 1.5-2 mm boy araligindaki mikroplastikler baskin olurken, sedimanda <
1 mm mikroplastikler baskin olmustur. Denizlerimizde tespit edilen yiiksek
mikroplastik konsantrasyonlar1 olasi etkileri dolaysiyla deniz yasami ve insan
saglig1 icin biiyiik risk teskil etmektedir. Yiizey sularinda ve sedimentte ¢ogunlugu
sentetik tekstil kaynakli fiberlerin ve biiyiik boyutlu plastiklerin pargalanmasi
sonucu olusan pargalarin baskinlig1 denizlerimize giren plastik miktarinin
azaltilmas: i¢in acilen daha etkili atik yonetimi ve atik su aritimi yapilmasi
gerekliligini ortaya koymaktadir.

Anahtar kelimeler: Mikroplastik, izleme, DSCD, Karadeniz, Marmara Denizi,
Ege Denizi
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MONITORING AND ASSESSMENT OF MICROPLASTIC
POLLUTION IN BLACK SEA, SEA OF MARMARA AND
AEGEAN SEA

Ulgen Aytan?, Yasemen Sentiirk?, F. Basak Esensoy?, Serap Pash? Esra
Arifoglu?, Hakan Atabay®, Gokhan Kaman®, Alper Evcen®, Furkan Durmaz®,
ibrahim Tan®
2Recep Tayyip Erdogan University, Faculty of Fisheries
®TUBITAK MAM Marine Research and Technologies RG
ulgen.kopuz@erdogan.edu.tr

ABSTRACT

Microplastic pollution is monitored in the surface water, water column and
sediment of Turkish Seas within the scope of the Integrated Marine Pollution
Monitoring Program owned by the Ministry of Environment, Urbanization and
Climate Change and coordinated by TUBITAK-MAM. According to the 2020-
2022 monitoring data, all types of microplastics (fibers, films, pieces, foams,
beads, pellets, silicones, paints) were found in our seas. Microplastic
concentrations showed regional and temporal variations. During the 2020-2022
monitoring perios, microplastic concentrations in surface waters range from
0.4x10° to 4.5x108 par.km, 0.3x108 and 18.9x10° par.km, and 0.1x10° and 40.5
par.km2 in the Black Sea, Marmara Sea and Aegean Sea, respectively. Fibers were
dominant type of microplastics in surface waters of Black Sea and Marmara Sea,
whereas fragments were dominant in the Aegean Sea. Microplastic concentrations
in the sediment varied between 4 and 417 par.kg™ sediment, 5 and 6408 par.kg™
sediment and 2 and 1250 par.kg™ sediments in the Black Sea, Marmara Sea, and
Aegean Sea, respectively. Fragments wer the most common microplastics in the
sediment in all three of our seas. Microplastics in the 1.5-2 mm size range
predominated in surface waters, whereas microplastics <1 mm predominated in the
sediment. The high microplastic concentrations in our seas pose a great risk to
marine life and human health due to their possible effects. The predominance of
synthetic textile-based fibers in surface waters and fragments resulting from the
breakdown of large-size plastics in the sediment reveals the urgent need for more
effective wastewater treatment and better waste management in the Turkish Seas.

Keywords: Microplastic, monitoring, MSFD, Black Sea, Marmara Sea and
Aegean Sea
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MAKROCOPLER
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OZET
Bu calismada, Dogu Akdeniz'de agik deniz 6zel ¢evre koruma bolgesi olan Finike
(Anaximander) Denizalt1 Daglar1 yiizey sularinda mikro (<5mm), mezo (5-25mm)
ve makro ¢op (> 25 mm) kirliligi ilk kez degerlendirilmistir. Cop degerlendirmesi,
2021 yilinin Mayis ve Eyliil aylarinda olmak {izere iki arastirma seferi sirasinda
gerceklestirilmistir. Mikro ve meso ¢opler ylizey sularindan plankton kepgesi ile
toplanmus, fiziksel ve kimyasal olarak karakterize edilmistir. Yiizen makro ¢opler
ise deniz caligmalar1 esnasinda toplam 27 hatta uzunlugu 970.4 km'yi ulasan
gozlemler ile belirlenmistir. Plastikler, mikro- ve meso ¢Oplerin tamamini, makro
¢oplerin ise % 98.8 ini olusturmustur. Yiizey sularinda ortalama mikroplastik
konsantrasyonu Mayis ve Eyliil 2021°de sirastyla 19.2x10* + 26.7x10* adet.km
ve 13x10* £ 26.7x10* adet.km? , ortalama mesoplastik konsantrasyonu ise 19x10*
+ 6.3 x10* adet.km™ ve 6.0x104 + 12.6 x10* adet. km™ arasinda degismistir. FT-IR
analizi sonuglari, yiizey sularinda diisikk yogunluklu polimerden polietilen (%69)
ve ardindan polipropilenin (%18) baskin oldugunu dogrulamistir. Yiizen makro
¢6p miktar1 ise Mayis ve Eyliil 2021°de sirasiyla 0 ila 145 adetkm™ ve O ila 82
adet.km? arasinda degismis ve bolge icin ortalama 22.8 adetkm™ olarak
hesaplanmigtir. Makro yiizen ¢oplerde ise plastik posetler, gida ambalajlari, plastik
ve polistiren pargalar en sik rastlanilan ¢opler olmustur. Calisma sonuglari, Finike
Denizaltt Daglar1 bolgesinde plastiklerin yaygin olarak bulundugunu ve bu
korunan alanda plastiklerin nesli tiikenmekte olan tiirler de dahil olmak {izere
deniz biyotasiyla etkilesime girme potansiyelinin yiiksek oldugunu géstermektedir.
Calisma sonuglari, bolgede gelecekte yapilacak gevresel degerlendirmeler igin
temel teskil ederek Akdeniz’in plastik kirliliginden uzun vadeli korunmasi
destelemekte ve plastik kirliligini azaltilmas igin ulusal ve uluslararasi diizeylerde
onlemlerin uygulanmasinin aciliyetini vurgulamaktadir.
Anahtar kelimler: Mikroplastik, ylizen ¢op, kirlilik, Finike Denizalt1 Daglart,
Akdeniz
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ABSTRACT

Micro- (< 5mm), meso- (5- 25mm) and macro litter pollution were assessed for the
first time in the surface waters of the Finike (Anaximander) Seamounts, which is a
high sea marine protected area in the eastern Mediterranean Sea. The litter
assessment was carried out during two research cruises, in May and September of
2021. Micro and meso litter were collected from surface waters with plankton nets
and physically and chemically characterised using optical microscopy and FT-IR.
Floating macro litter was determined from a total of 27 visual surveys, covering a
total length of 970.4 km. Nearly all of the litter was made of plastic, with plastics
constituting 100 % of the analyzed micro and meso litter, and 98.8% of the
observed floating macro litter. In May and September, the mean microplastic
concentrations were 19.2x10* + 26.7x10* par.km? and 13.0x10* + 26.7x10*
par.km2, whereas the mean mesoplastic concentrations were 19x10* + 6.3 x10*
par.km? ve 6.0x104 + 12.6 x10* par. km?, respectively. FT-IR analysis revealed
that the most abundant polymers were low-density polymers polyethylene (69%),
followed by polypropylene (18%). Regarding floating macro litter, their densities
were highly variable between surveys, ranging from 0 to 145 items.km and 0 to
82 items.km in May and September, respectively. Overall, their average density
was 22.79 items.km2. The most common floating items were plastic bags, food
packaging and plastic and polystyrene fragments. Results of this study show that
plastics are ubiquitous in the surface waters of this marine protected area,
suggesting a high potential for plastics to interact with local marine biota,
including endangered species. The data here provided serve as a baseline for future
environmental assessments in the region, supports the implementation of directives
and strategies for long-term conservation of the marine environment, and
highlights the urgency to implement measures at national and international levels
to reduce plastic pollution in Mediterarranean Sea.

Keywords: Microplastic, floating litter, pollution, Finike Seamounts,
Mediterranean Sea
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KEMIKLI BALIKLARIN MiKROPLASTIK KIiRLILiGINE
MARUZ KALMA DURUMUNU ETKIiLEYEN OLASI
FAKTORLERIN DEGERLENDIRILMESI

Aleyna Eren, idris Koraltan, Olga¢ Giiven
Akdeniz Universitesi, Su Uriinleri Fakiiltesi
olgac@akdeniz.edu.tr

OZET

Antalya ili sahil seridinde, li¢ 6nemli tatli su girisinin etkisi altinda kalan alanda,
biyotanin zamana ve mekana bagli mikroplastik kirliliginden etkilenme
durumunun ortaya konulmasi amaciyla segilen iki kemikli balik tiiriine (Spicara
smaris ve Pomadasys stridens) mensup toplamda 453 bireyin sindirim kanali
icerikleri incelenmistir. Calisma kapsaminda degerlendirilmeye alinan tiirler
Antalya ili sahil seridinde biiyiik 6l¢ekli balik¢ilik faaliyetlerinin yiiriitiildiigii
alanlardan trol avcihigr ile elde edilmisidir. Laboratuvar degerlendirmeleri
sonrasinda elde edilen mikroplastik yutma durumuna ait veri seti yagis sezonu,
balik tiirii, 6rnekleme derinligi, 6rnekleme alaninin sahil seridine mesafesi, balik
boyu, habitat tercihi ve dahil oldugu fonksiyonel trofik grup (FTG) gozetilerek
analiz edilmistir. Gergeklestirilen bu ¢aligmanin amaci kemikli baliklarda MPs
tiikketiminin hangi dinamiklere dogrultusunda gergeklestigini ortaya konulmasidir.
Elde edilen sonuglar biyotanin mikroplastik kirliliginden etkilenme durumunun,
cevresel faktorler ve kemikli baliklarin yasam tercihleri dogrultusunda, en yiiksek
oldugu bolgelerin tespitinde katki verecegi diisiiniilmekledir.

Anahtar Kelimeler: Biyota, Cevresel Faktorler, Habitat tercihi, Mikroplastik
kirliligi, Trofik seviye
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EVALUATION OF POTENTIAL FACTORS AFFECTING ON
EXPOSURE STATE OF BONE FISH TO MICROPLASTIC
POLLUTION

Aleyna Eren, idris Koraltan, Olgac Giiven
Akdeniz University, Faculty of Fisheries
olgac@akdeniz.edu.tr

ABSTACT

The digestive tract contents of a total of 453 individuals belonging to two selected
bony fish species (Spicara smaris and Pomadasys stridens) were examined in order
to reveal the effect of spatial and temporal changes of microplastic pollution on
biota within the vicinity of the three main freshwater inlets located along the
coastline of Antalya province. Individuals evaluated within the scope of the study
were sampled by trawling from the areas where large-scale fishing activities are
carried out. The data set of microplastic ingestion, obtained after laboratory
evaluations, was analysed by considering the precipitation, fish species, sampling
depth, distance of the sampling area to the coastline, fish size, habitat preference
and functional trophic group (FTG). The aim of this study is to reveal the
dynamics of MPs consumption in bony fish. We believe that our results will
contribute to the determination of the regions where biota is most affected by
microplastic pollution, in line with environmental factors and life preferences of
bony fish.

Keywords: Biota, Environmental Factors, Habitat preference, Microplastic
pollution, Trophic level
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KARADENIZ’IN GUNEYINDE YUZEN COPLER
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OZET
Giiniimiiziin en 6nemli kirlilik problemlerinden biri olan deniz ¢6plerine, denizel
ortamin her bolgesinde rastlanmaktadir. Copler denizel ortama girisini takiben
deniz tabaninda ya da sahillerde depolanana veya zamanla bozulana kadar
akintilarla taginabilir. Sebep oldugu gevresel, ekonomik ve estetik sorunlarin
yaninda dolanma ve tiikketim yoluyla canlilar {izerinde olumsuz etkilere sahiptir.
Karadeniz’de ¢esitli denizel ortamlarda deniz ¢Opii varligi rapor edilmis olsa da
ylizen ¢6p miktar ve kompozisyonu hakkinda oldukga sinirli sayida arastirma
gerceklestirilmigtir. Yiizen ¢opler hakkinda yiirtitiilen ¢aligmalar genellikle diger
deniz arastirmalarina entegre edilebilen aragtirmalardir ve mevcut ¢alisma da
Deniz izleme Programi (DEN-iZ) kapsaminda R/V TUBITAK MARMARA
aragtirma gemisi ile deniz memelileri izleme c¢aligmasi ile birlikte
gerceklestirilmistir. Bu kapsamda, ilk yiizen ¢op gozlemi 23-27 Haziran 2021
tarihleri arasinda Gilineydogu Karadeniz sularinda (Bafra Burnu-Hopa) olusturulan
aragtirma dizaynina gore toplam 14 hatta (toplam 738 km), ikinci yiizen ¢Op
gbzlemi ise DEN-IZ Programi rutin sefer plani igerisinde 1-20 Subat 2022 tarihleri
arasinda Giiney Karadeniz Tiirkiye kiyilarinda (igneada- Hopa) 57 hatta (toplam
804 km) gerceklestirilmistir. Yiizen ¢Op bolluk degerlerinin belirlenmesinde
dogrusal kesit yontemi kullanilmis, materyal tipleri ve kompozisyonu
belirlenmistir. Yiizen ¢dp bollugu yaz 2021 déneminde 94,8 adet/km? olarak
tahmin edilmis, kis 2022 dénemindeki ¢dp miktar1 ise 0-2363 adet/km? arasinda
degismistir. Calisma siiresince Karadeniz’in Tiirkiye kiyilarinda yilizen ¢6p
miktarinda bolgesel farkliliklar gézlenmigtir. Her iki donemde de yiizen ¢Op
icinde plastik en sik rastlanilan materyal tipi olurken, en sik rastlanilan yiizen ¢op
ise plastik pargalar 2,5cm> <50cm (G79) olmustur. Genel olarak biiyiikk plastik
iiriinlerin pargalanmasi ile olusan bu parcalar ikincil mikroplastiklerin kaynaklar
olmalar1 bakimindan oldukg¢a 6nemlidir.
Deniz Stratejisi Cerceve Direktifi (MSFD) tarafindan da ele alinana yiizen ¢oplerin
izlemesi birikim alanlarinin bilinmesi ve deniz ortamindaki ¢oplerin azaltilmasina
yonelik dnlemlerinin geligtirilmesi igin biiyilik bir 6neme sahiptir.

Anahtar Kelimeler: Deniz ¢opleri, Plastik, Karadeniz, Kirlilik
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FLOATING LITTER IN THE SOUTHERN BLACK SEA

Aysah Oztekin?, Ugur Ozsandikc1?, Fatih Sahin?, Levent Bat?
aSinop University, Faculty of Fisheries, Department of Hydrobiology
bSinop University, Faculty of Fisheries, Dept. of Fishing Tech. and Processing,
aysahvisne@gmail.com

ABSTRACT
Marine litter, one of the most important pollution problems of today, is
encountered in every part of the marine environment. After the litter enters the
marine environment, it can be carried by currents until it is stored on the seabed or
on the beaches or deteriorates over time. In addition to the environmental,
economic and aesthetic problems it causes, it has negative effects on living things
through entanglement and consumption. The presence of marine litter has been
reported in various marine environments in the Black Sea, but limited research has
been conducted on the amount and composition of floating litter. The
investigations on floating litter can be integrated into other marine research, and
the current study was carried out with marine mammal monitoring research with
the R’V TUBITAK MARMARA research vessel within the scope of the Marine
Monitoring Program (DEN-1Z).
The first floating litter observation was performed with a design-based line
transect survey on 14 transects (total 738 km) in the Southeastern Black Sea (Bafra
-Hopa) between 23-27 June 2021 and the second floating litter observations were
carried out within the routine survey plan of the DEN-IZ program, in the Turkish
part of the Black Sea (Igneada- Hopa) on 57 transects (total 804 km) between 1-20
February 2022.
During the survey, regional differences were observed in the amount of floating
litter on the Turkish coasts of the Black Sea. The distance sampling method was
used to determine the floating litter abundance values, and the material types and
composition of litter items were determined.
Floating litter abundance was estimated as 94.8 pieces/lkm? in summer 2021, and
floating litter amount in winter 2022 varied between 0-2363 pieces/km?. In both
periods, the dominant material type was plastic, and the dominant litter items were
plastic pieces 2.5 cm> <50cm (G79). These pieces are generally the fragmentation
products of plastic items, and these pieces are important due to the sources of
secondary microplastics. The monitoring and assessing of floating litter which is
considered by the Marine Strategy Framework Directive (MSFD), has great
importance to know accumulation areas and develop mitigation measures for litter
in the marine environment.

Keywords: Marine litter, Plastic, Black Sea, Pollution
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OZET

Sahil ¢opleri ¢alismasi, ulusal izleme projesi kapsaminda pilot 6lgekli olarak 2017-
2019 dénemlerinde 3 denizde Deniz Izleme Kilavuzlarma gore gergeklestirilmistir.
Bu donemde yapilan biitiin ¢alismalarda sahillerde en fazla plastik iriinlere
rastlanmistir. Temiz kiy1 indeksine gére degerlendirildiginde Kinaliada 79,7 degeri
ile “Cok Kirli”, Madra Cay1 17,8 degeri ile “Kirli” ve Sarisu Plaji 5,4 degeri ile
“Orta Derecede Kirli” olarak tespit edilmistir. 2020-2022 déneminde ise diizenli
bir izleme programina gegilerek Ege Denizi’ nde Tuzla Plaji Marmara Denizi’ nde
Hersek Plaji ve Karadeniz de Saraykdy Plaji olacak sekilde diizenli olarak her yil
izleme calismalar1 gerceklestirilmistir. Bu donemde yapilan g¢aligmalarda yine
oransal olarak en fazla plastik {iriinlere rastlanmistir. Hersek Plaji’ nda elde edilen
sonuglar1 temiz kiy1 indeksine gore degerlendirdigimizde her yil “Cok Kirli”
olmasma ragmen yillara gore azalan degerlerden dolayir daha olumlu gelismeler
gozlenmigtir. Tuzla Plaji’ na baktigimiz zaman 500 m agikta bulunan balik
ciftliklerinin baskis1 altinda kaldigindan dolay1 toplanan c¢oplerde sektoriin
kullanmig oldugu iriinlerin yogunlugu diger plajlara gore dikkat cekmektedir. Elde
edilen veriler neticesinde biitiin yillarda yapilan ¢alismalarda plastik tiriinler birinci
sirada yer almaktadir. En fazla rastlanan ¢Opili ise donemsel olarak toplanan
¢oOplerde adet olarak ortalama %60’ lik oran ile yliksek bir degere sahip olan sigara
izmaritleri olusturmaktadir.

Temiz kiy1 indeksine gore degerlendirdigimizde ise sirasiyla yillara gore “Cok
Kirli, Kirli, Cok Kirli” olarak durum tespiti yapilmistir. Saraykdy Plaji’na
baktigimizda ise yine plastik iiriinler her yil elde edilen veriler neticesinde ilk
sirada yer almaktadir. Temiz kiy1 indeksine gore degerlendirdigimizde ise sirasiyla
yillara gore “Cok Kirli, Cok Kirli ve Kirli” olarak durum tespiti yapilmistir. Elde
edilen veriler neticesinde Hersek ve Saraykoy Plajlarinda en ¢ok dikkat ¢ceken ¢op,
yiikselen bir ivmeye sahip olan, toplanan ¢oplerin %40 11 olusturan Polisitiren
parcalardir. Covid-19 nedeniyle kullanimi artan maskelerin plajlarimizda ¢6p
olarak goriilmeye baslamasi 2020 yilinda olmus ve kullanim zorunlulugunun
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kaldirilmas: ile birlikte rastlanan ¢oplerde sayisal olarak azalma gozlenmistir. Bu
calismada, sahil ¢opii verilerinin degerlendirilmesi yaninda, izleme programinin

iyilestirilmesi/daha etkili olmasi i¢in bir dizi 6neri de sunulmaktadir.

Anahtar kelimeler: Sahil ¢opii, izleme, Ege, Karadeniz, Marmara
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ABSTRACT

The beach litter study was carried out on a pilot scale within the scope of the
national monitoring project, in accordance with the Marine Monitoring Guidelines
in 3 seas during the 2017-2019 periods. In all the studies carried out in this period,
the most plastic products were found on the beaches. When evaluated according to
the clean coast index, Kinaliada was determined as “Very Dirty” with a value of
79.7, Madra Stream was determined as “Dirty” with a value of 17.8 and Sarisu
Beach was determined as “Moderately Polluted” with a value of 5.4. In the 2020-
2022 period, a regular monitoring program was started and regular monitoring
studies were carried out every year, such as Tuzla Beach in the Aegean Sea,
Hersek Beach in the Marmara Sea and Saraykdy Beach in the Black Sea. When we
evaluate the results obtained in Hersek Beach according to the clean shore index,
more positive developments have been observed due to the decreasing values over
the years, although it is "Very Dirty" every year. When we look at Tuzla Beach,
the density of the products used by the sector in the collected garbage draws
attention compared to other beaches, since it is under the pressure of fish farms
500 m away. As a result of the data obtained, plastic products are in the first place
in the studies carried out in all years.

The most common litter is cigarette butts, which have a high value with an average
of 60% in pieces collected periodically. When we evaluate it according to the
clean coast index, the situation is determined as "Very Dirty, Dirty, Very Dirty"
respectively according to the years. When we look at Saraykdy Beach, plastic
products are in the first place as a result of the data obtained every year. When we
evaluate it according to the clean coast index, the situation has been determined as
"Very Dirty, Very Dirty and Dirty" according to the years, respectively. As a result
of the data obtained, the most notable garbage on Hersek and Saraykdy Beaches is
Polystyrene pieces, which have an increasing momentum and constitute 40% of
the collected garbage. Masks, the use of which increased due to Covid-19, started
to be seen as garbage on our beaches in 2020, and with the removal of the
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obligation to use, a numerical decrease was observed in the garbage found. In this
study, besides the evaluation of beach litter data, a number of recommendations
are presented for improving/more effective monitoring program.

Keywords: Beach litter, monitoring, Aegean, Black Sea, Marmara
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BATI KARADENIZ, MARMARA VE EGE DENiZ’NDE
DENIiZ DiBINDE DENiZ COPLERININ DAGILIMI

Ugur Uzer?, ibrahim Tamer Emecan®, F. Saadet Karakulak?
3fstanbul Universitesi, Su Bilimleri Fakiiltesi
/T Cerrahpasa, Teknik Bilimler MYO, Motorlu Araclar ve Ulas. Tek. Boliimii
Sualti Teknolojisi Programi
uguruzer@istanbul.edu.tr

OZET
“Denizlerde  Biitiinlesik ~ Kirlilik ~ izleme Projesi (CSIDB/CEDIDGM-
TUBITAK/MAM; 2020-2021)” kapsaminda Bati Karadeniz, Marmara ve Ege
Denizi’'nde kati atiklarin belirlenmesi amaciyla 2021 yilinin yaz ve sonbahar
doneminde yapilan bu calismada, toplam 62 istasyonda dip trol/algarna
operasyonlar1 gerceklestirilmigtir. Trol ag1 2-3 mil/saat sabit bir hizla ¢ekilerek s6z
konusu istasyonlardan 30/60 dakikalik c¢ekimler yapilmistir. Her bir ¢ekim
sonucunda trol agindan c¢ikan kati atiklar, Avrupa Birligi’nin 2008/56/EC
direktifine uygun olarak dokuz kategoride smiflandirilmistir. Birim alanda kati
miktari, taranan alan yontemiyle hesaplanmaistir.
Bu arastirma sonucunda, Marmara Denizi’nde bes istasyon ve Ege Denizi’nde 11
istasyonda herhangi bir deniz ¢opii bulunmamasina ragmen, Bati Karadeniz’de
tiim istasyonlarda deniz ¢Opiine rastlanilmistir. Deniz ¢Oplerinin bulunmamast,
istasyonlarin kiyidan uzak olmalari, yerlesim yerine olan uzaklik, akinti sistemi,
balik¢ilik aktiviteleri vb. etkilerle agiklanabilir. Birim alandaki kat1 atik miktar
Bati1 Karadeniz’de 30-1440 adet/km?, Marmara Denizi’nde 0-4658 adet/km? ve
Ege Denizi'nde 0-180 adet/km?dir. Birim alandaki kat: atik agirligi ise Bati
Karadeniz’de 0,30-173 kg/km? Marmara Denizi’nde 0-536 kg/km? ve Ege
Denizi’'nde 0-214 kg/km? olarak hesaplanmistir. Deniz ¢oplerinin kaynagi karasal
oldugu gibi gemi trafiginden de kaynaklanabilir. Marmara Denizi etrafinda niifus
yogunlugu en fazla olan sehirlerin bulunmasi, bolgede kati atik kirliliginin yiiksek
olmasina yol agmaktadir.
Bati Karadeniz’de L1 plastik grubu say1 (%93,36) ve agirlik¢a (%57,39) 6ne ¢ikan
grup olmustur. L1 grubu igerisinde plastik posetler, ambalajlar ve siselerin yani
sira kayip balik aglari/oltalar1 ve halatlarina rastlanmistir. L2 lastik/kauguk grubu
icerisinde araba lastigine yalnizca bir istasyonda rastlanirken ayakkabi ve ¢izme
gibi kigisel giyim iiriinleri de tespit edilmistir. Orneklemelerde L4 cam/seramik ve
L7 kagit/karton gruplarindan deniz ¢oplerine rastlaniimamustir.
Marmara Denizi’'nde L1 plastik grubu say1 (%88,10) ve agirlik¢a (%52,37) 6ne
¢ikan grup olmustur. L1 grubu igerisinde plastik poset, sise ve paket kagitlarin
yani sira sert plastik nesneler, ¢uval ve iplere rastlanmigtir. L2 lastik/kauguk grubu
agirlikea ikinci sirada yer almaktadir. Deniz ¢oplerinin igerisinde L4 cam/seramik
ve L6 islenmis agaclarin orani ise en diisiik degerde kalmistir.
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Ege Denizi’'nde en sik rastlanan ve agirlig1 en yiiksek olan kati atik grubu ise L1
plastik ve L2 lastik/kauguk malzemelerdir. L1 plastik grubu sayica (%91,18), L2
lastik/kauguk grubu ise agirlikga 6ne ¢ikan grup olmustur. L1 grubu igerisinde
plastik poset, sise ve ambalaj en sik rastlanilan malzemeler olmustur. Sayisal
bakimdan nispeten diisiik olan araba lastikleri (%2,94), yiksek agirlik degeri
nedeniyle L2 lastik-kauguk grubunun agirlik olarak %78,15°lik bir orani temsil
etmesine neden olmustur. Orneklemeler sirasinda L3 metal, L4 cam/seramik, L6
islenmis agac ve L7 kagit/karton gruplarindan ¢oplere rastlanilmamistir.

Anahtar Kelimeler: Kirlilik, kat1 atik, denizel ¢6p, plastik, Bati Karadeniz,
Marmara, Ege Denizi
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DISTRIBUTION OF SEABED MARINE LITTER IN THE
WESTERN BLACK SEA, SEA OF MARMARA AND
AEGEAN SEA

Ugur Uzer?, ibrahim Tamer Emecan®, F. Saadet Karakulak?
afstanbul University, Faculty of Aquatic Sciences
bstanbul University Cerrahpasa, Vocational School of Technical Sciences
uguruzer@istanbul.edu.tr

ABSTRACT
Within the framework of the project entitled “Integrated pollution monitoring
project in Turkish Seas (MOEUCC /GDoEIAPI-TUBITAK/MAM; 2020-2021)”
carried out in the summer and autumn period of 2021, aimed to determine the solid
waste marine litter in the western Black Sea, Sea of Marmara and Aegean Sea with
the bottom trawl and beam trawl operations which were performed at 62 different
sampling stations. The trawl hauling operation time was 30/60 minutes and
hauling speed was 2-3 miles/hour. The marine litter obtained from the each trawl
hauls were classified in nine categories in accordance with the 2008/56/EC
directive of the European Union. The amount of marine litter per unit area was
calculated by the swept area method.
As a result of the research, no marine litter was found at five stations in the Sea of
Marmara and no marine litter was found at 11 stations in the Aegean Sea, however
marine litter was found at all stations in the Western Black Sea region. Absence of
marine litter could be explained by the effects of stations being far from shore,
distance from settlement, current system and fishing activities. The marine litter
amount per unit area was 30-1440 units/lkm? in the Western Black Sea, 0-4658
units/km? in the Sea of Marmara and 0-180 units /km? in the Aegean Sea. The
marine litter weight per unit area was calculated as 0,30-173 kg/km? in the
Western Black Sea, 0-536 kg/km? in the Sea of Marmara, and 0-214 kg/km? in the
Aegean Sea. The source of marine litter can be terrestrial as well as from marine
traffic. The presence of cities with the high population density around the Sea of
Marmara leads to high solid waste pollution in the region.
The L1 plastic group was the dominant group in number (93.36%) and in weight
(57.39%) in the Western Black Sea Region. Fish nets and ropes and plastic bags,
packaging and bottles were found as well in the L1 group. In the L2 tire/rubber
group, car tires were found at only one station, while personal clothing items such
as shoes and boots were also detected. Marine litter from L4 glass/ceramic and L7
paper/cardboard groups were not encountered in the research in the Western Black
Sea.

The L1 plastic group was the prominent group in number (88.10%) and in weight
(52.37%) in the Sea of Marmara. In the L1 group, hard plastic objects, sacks and
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strings were found, as well as plastic bags, bottles and package papers. L2
tire/rubber group was in second place by weight. The ratio of L4 glass/ceramic and
L6 processed trees group in marine litter varieties was remained at the lowest
value.

The most common marine litter group in the Aegean Sea was L1 plastic and L2
rubber materials. The L1 plastic group was the most prominent in number
(91.18%), while the L2 rubber group was the prominent group in weight. Plastic
bags, bottles and packaging were the most common materials in the L1 group. Car
tires (2.94%), which are relatively low in numbers, caused the L2 tire-rubber group
to represent a ratio of 78.15% by weight, due to its high weight value. Garbage
from L3 metal, L4 glass/ceramic, L6 treated wood and L7 paper/cardboard groups
were not encountered in the study in the Aegean Sea.

Keywords: Pollution, Solid waste, Marine litter, Western Black Sea, Sea of
Marmara, Aegean Sea
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KARADENIZ’DE DiP TROLU BALIKCILIK FILOSU iLE
DENiZ COPLERININ TOPLANA BILIRLIGININ
DEGERLENDIRILMESI

Salih ilhan?, Murat Dagtekin®, Cemil Altuntas’,
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YSu Uriinleri Merkez Arastirma Enstitiisii Miidiirliigii, Baltk¢ilik Yonetimi Béliimii
2 Gerze lie Gida Tarim ve Hayvancilik Miidiirliigi,
salih.ilhan.ktu@gmail.com

OZET
Denizlerimiz dogrudan ve dolayli birgok antropojenik baski altindadir. Denizel
ortamda bulunan atiklar bu baski unsurlarindandir. Giiniimiize degin atiklara
yonelik gergeklestirilen degerlendirmelerde deniz tabaninin atiklar igin birikim
bolgesi oldugu ortaya konmustur. Deniz ekosisteminin korunmasi i¢in ekosistem
tabanli yonetim stratejisi ve genis ¢apli ekolojik degiskenlere dayali izlemelere
ihtiya¢ vardir. Bu degiskenlere dncelik veren deniz gozlem calismalari ulusal ve
kiiresel odlgekte etkin yonetim stratejilerinin uygulanmasinit desteklemeye yardimet
olur. Bu vesile ile Karadeniz’de deniz tabaninda bulunan atiklarin izlenmesi ve
toplanmast i¢in balik¢ilik faaliyetlerinde bulunan 339 adet dip trolii balik¢i
filosunun degerlendirilmesi alternatif yaklagim olarak 6ne ¢ikmaktadir.
Bu calisma ile Tiirkiye Denizlerinde Biitiinlesik Kirlilik Izleme Faaliyetleri
(CSIDB/CEDIDGM-TUBITAK/MAM) kapsaminda Dogu Karadeniz’deki kati
atik (¢op) kompozisyonu ve dagilimimin dip trolii kullanilarak belirlenmesi amact
ile 2021 y1li yaz aylarinda gerceklestirilmistir.
Cayeli-Sinop arasinda trol avciligina agik ve kapali alanlarda belirlenen 30
istasyonda, 3 farkli derinlikte (0-20 m, 20-50 m ve 50-100 m) gerceklestirilen dip
trol 6rneklemelerinden elde edilen kati atiklar, MEDITS protokoliine uygun olarak
dokuz kategoride siniflandirilmistir. Hesaplamalar taranan alan yontemi ile
yapilmigtir. Orneklemeler sonucundaki deniz ¢opii miktar: km2’ye diisen agirlik
ve adet cinsinden (q=1’"e gore) verilmistir.
Istasyonlarda 6rneklenen kati atik miktar1 agirlikca 4103 kg/km2, sayica ise 7912
adet/km2 olarak hesaplanmistir. Orneklemelerde en sik rastlanan ve agirligi en
yiksek olan kati attk grubu L1 plastik (agirlikca %39,5, sayica %74), L2
lastik/kaucuk ( agirlikga %23, sayica %5) ve L4 cam seramik (agirlik¢a %20,
sayica %2) malzemelerdir. Ayn1 metotla 2019 yilinda elde edilen verilerle bu
caligma karsilastirildiginda, 2021 yilinda km2’de 6rneklenen kati atik miktarinin
agirlikca azaldigi, sayica ise artig gosterdigi gozlenmistir. Ancak, gerek agirlikga
ve gerekse sayica degisim istatistiksel olarak anlamli bulunmamistir (p>0,05).
Ayrica, Tiirkiye’nin Karadeniz’deki kiy1 balik¢ilik alaninda (18.999 km2) faal dip
trolii balikg1 filosu ile deniz tabaninda bulunan ¢oplerin toplana bilirliginin
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degerlendirilmesine yonelik 2021 yili av sezonunda tekne basina toplanabilecek
kat1 atik miktar1 ortalama 2627 ton olarak hesaplanmistir.

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

Tesekkiirler: Bu calisma, Cevre Sehircilik ve Iklim Degisikligi Bakanlig,
TUBITAK-MAM (2021) kapsaminda yapilmistir. CSIDB, TUBITAK-MAM
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ABSTRACT
Our seas are under many direct and indirect anthropogenic pressures. Waste in the
marine environment is one of these pressure elements. In the evaluations carried
out for the wastes to date, it has been revealed that the seabed is the accumulation
area for the wastes. An ecosystem-based management strategy and monitoring
based on wide-ranging ecological variables are needed to protect the marine
ecosystem. Marine observation studies that prioritize these variables help support
the implementation of effective management strategies on a national and global
scale. On this occasion, the evaluation of 339 bottom trawler fishing fleets, which
are engaged in fishing activities in order to monitor and collect the wastes found
on the seabed in the Black Sea, stands out as an alternative approach.
This study was carried out in the summer of 2021 in order to determine the
composition and distribution of solid waste (garbage) in the Eastern Black Sea
Region, within the scope of Integrated Pollution Monitoring Activities in Turkish
Seas (MoEUCC -TUBITAK/MAM).
Solid wastes obtained from bottom trawling samplings carried out at 3 different
depths (0-20 m, 20-50 m, and 50-100 m) in 30 stations determined in open and
closed areas for trawling between Cayeli and Sinop were classified into nine
categories in accordance with the MEDITS protocol. Calculations were made
using the scanned area method. The amount of marine litter as a result of the
sampling is given in terms of weight and quantity per km2 (according to g=1).
The amount of solid waste sampled at the stations was calculated as 4103 kg/km2
by weight and 7912 units/km2 in number. The most common solid waste group in
the samples with the highest weight is L1 plastic (39.5% by weight, 74% by
number), L2 rubber/rubber (23% by weight, 5% by number), and L4 glass
ceramic (20% by weight, %2 by number) are materials. Results of the study is
compared with the data obtained in 2019 with the same method, it was observed
that the amount of solid waste sampled per km2 in 2021 decreased in weight and
increased in number. However, the change in both weight and number was not
statistically significant (p>0.05). In addition, the amount of solid waste that can be
collected per boat in 2021 fishing season was calculated as 2627 tons on average
in order to evaluate the collectability of the garbage on the seabed with the active
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bottom trawler fishing fleet (18.999 km2) in the coastal fishing area of Turkey in
the Black Sea.

Keywords: Marine litter, plastic, pollution, bottom trawling, Black Sea.
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OZET
LitOUTer projesi (BSB-785) ENI CBC- Karadeniz Havzasi Programi 2014-2020
kapsaminda desteklenmektedir. Projenin dort Karadeniz'e kiyidas tilkesinden alti
ortagi bulunmaktadir. Ortaklar, kamuoyunun bilinglendirilmesi konusunda uzman
ve en uygun farkindalik araglarini kullanabilen iiniversite ve STK'lardan calisan
uzmanlardan olusmustur. Basarili ve siirdiiriilebilir bilinglendirme c¢aligsmalarin
temeli, bilimsel ¢aligmalarin sonuglarina dayanmalidir. Bilinglendirme ¢alismast
Bilimden halka uzanan bir kdpriidiir. Proje, tiim ortak iilkelerde ayni faaliyetler
iizerine inga edilmistir. Bunun nedeni, ¢dp sorunlarina ¢6ziim iiretmede kiiltiirel
farkliliklar1 analiz etmektir. Proje siiresince pek ¢ok farkli tiirde paydasla pek ¢ok
etkinlik gergeklestirilmistir.
Deniz ¢opii sorunuyla ilgili olarak devlet, tiniversiteler ve STK'lar tarafindan
yiiriitiilen bir¢ok proje/caligma bulunmaktadir. Yasal dayanak, ¢evresel etkiler ve
ekonomik etkiler incelenecek ana konular olmustur. Buna ek olarak, son yillarda
birgok kurum ve STK, ulusal bazda bilinglendirme faaliyetlerine odaklanmuistir.
LitOUTer projesinde, ¢op kirliligi ve bunun doga, saglik ve sosyal yasam
iizerindeki etkileri konusunda toplumu bilin¢lendirmek igin bircok eylem
yapilmistir. Projede toplumu bilinglendirmek i¢in kullanilan bir¢ok bilinglendirme
yontemi vardi. Secilen yontemler tiim ortaklarin hedef alanlarinda uygulanmustir.
Yapilan faaliyetler sirasinda katilimcilarin reaksiyonlart degerlendirilmis ve
yapilan faaliyetlerin maksimum etki yapabilecek sekilde her ¢alismada revize
edilmigtir. Yapilan faaliyetler;
e Paydaglarin se¢imi (kadinlar, cocuklar, balik¢ilar, karar vericiler vb.)
¢ Farkindalik diizeylerine gore dlgme ydntemlerinin se¢imi (Anket),
¢ Basili farkindalik materyallerinin paydaslara gore belirlenmesi,
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¢ Bu projeye 6zel olarak bagta cocuklar olmak iizere hedef kitlenin farkindaligini
artiracak Ozel olarak tasarlanan malzemelerin etkisi yapilan aktivitelerde
Ol¢lilmiistiir.

e Karadeniz baseninde ¢opiin dagilim modellemesi ve derelerden- kiyilardan
desarj edilen ¢oplerin riizgar yoniine gore dagilim senaryolart hem karar vericiler
hemde konu ile ilgili paydaslara ¢opiin denizlerdeki seyahatini gorsel olarak
anlatmak i¢in ¢op yayilim modeli proje kapsaminda iiretilmistir.

e Caligtaylar, Egitim faaliyetleri / Saha c¢alismalari / Ac¢ik hava sergisi ile
paydaslarla birebir ve cogunlukla yiizylize yapilan faaliyetlerle biling diizeyinin
artirtlmasi saglanmaistir.

Anahtar Kelimeler: Deniz ¢opleri, plastik, kirlilik, Karadeniz.
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ABSTRAC

The LitOUTer project (BSB-785) is supported by ENI CBC Black Sea Basin
Programme 2014-2020 and is part of the European Union’s Cross Border
Cooperation (CBC) under its European Neighbourhood Instrument (ENI). The
project has six partners from four Black Sea Countries. The partners are members
of the universities and NGOs that are consisting of many professionals who use the
best instruments to raise public awareness. Raising public awareness should feed
on scientific research results. It is a bridge stretching from science to the public.
The project has been built on the same activities in all partner countries. The
reason for this is to analyse the cultural differences in producing a solution to the
litter problems. During the project, there have been many activities with many
different types of stakeholders. There are many projects/studies run by the
government, universities, and NGOs related to the marine litter issue. Legal
baseline, environmental impacts, and economic impacts have been the main
subjects to study. In addition to that, last years many institutions and NGOs have
been focused on raising awareness activities on a national base. In the LitOUTer
project, there are many actions have been done to raise public awareness of litter
pollution and its impact on nature, health, and social life. In the project, there were
many awareness methods used for raising public awareness. The selected methods
were applied in all partners' target areas. These can be listed as;
1. Selection of the stakeholders (women, children, fishermen, decision-makers,
etc.)
2. Selection of the measuring methods for their awareness level (Questionnaire)
3. Specification of the printed awareness materials according to the stakeholders
3. A cartoon production for children special to this project /Documentary film
5. Toys produced for the children /Play cards for the children

181



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

7. Litter dispersion modeling /Produced dispersion model scenarios according to
the wind direction

8. Training activities / Field studies /Open-air exhibition

12. Internal discussion platforms such as workshops and partner meetings
/Symposium

The main outputs of the project can be mentioned as;

1.

2.

The most enthusiastic groups among the stakeholder were children, women,
and clergy.

The most affected target group from the marine litter is fishermen. Fishermen
might be harmed by the litter which was produced by other sectors but they
may also harm their environment where they earn economic gain with ghost
nets.

. The level of knowledge is quite enough. Although the awareness of the litter

problem is very low, the habit of the public to produce litter is very high.
Decision maker is a key stakeholder to supply legal sanctions and
infrastructure requirements

Decision-makers should listen to the public requirements and take an action to
support them.

Government should teach the villager how to make a composition from organic
waste

Keywords: Beach litter, Marine Litter, monitoring, Black Sea
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7. OTURUM
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Oturum Baskani: Prof. Dr. Muhammed Tirkoglu
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UYSAL

Fatma EGE KIYILARINDA ZARARLI VE ASIRI UREME POTANSIYELINE
SABANCI SAHIP TURLERIN DAGILIMI

Fatma N . ..
BAYRAM MARMARA DENIZI FITOPLANKTON KOMPOZISYONU VE TUR
PARTAL CESITLILIGININ 2014-2022 DONEMINDEKI DEGISIMI

Fatih KARADENIZ'DE BUTUNLE§iK iZLEME FAALIYETLERI

$AHiN KAPSAMINDA FITOPLANKTON CALISMALARI 2014:2022
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KUZEY-DOGU AKDENIZ KIYILARI FITOPLANKTON
DAGILIMI

Zahit Uysal?, Siileyman Tugrul®, Hasan Orek?, ismail Akg:ayb

a ODT U Deniz Biliml“eri Enstitiisti
b Mersin Universitesi, Su Uriinleri Fakiiltesi
uysal@ims.metu.edu.tr

OZET

Dogu Akdeniz s1g sahanlik sular1 dogudan batrya fitoplankton siklig1, tiir ¢esitliligi
ve besin tuzu icerikleri agisindan belirgin azalim gostermektedir. Nehirler ve
antropojenik girdilerden direkt beslenen ve acik sularla aligverisi kismen sinirl
olan Mersin ve Iskenderun korfez sular1 direkt oligotrofik agik sular etkisindeki
bat1 sahillere oranla fitoplankton yogunlugu tiir ¢esitliligi ve besin tuzu igerikleri
acisindan zengin bulunmustur. Korfezler bazinda incelendiginde Mersin Korfezi
fitoplankton yogunlugu Iskenderun, Antalya ve Finike Korfezlerine oranla sirast
ile 2.8, 4.1 ve 9.9 kat daha yogun bulunmustur. Bu siralama tiir ¢esitliligi i¢in de
gecerli olmustur (sirast ile ortalama 35, 32, 28 ve 27 tiir). Istasyon bazinda
degerlendirildiginde nehir ve antropojenik girdilerden direkt etkilenen Mersin
korfezi MERSWR, ERDSWR, SEYSW3, TIRSWI1, SEYSW?2 istasyonlar1 en
yogun fitoplankton populasyonlarina sahip olmustur. Mersin i¢ kdrfez MERSWR
istasyonunda tiim 6rnekleme donemlerine ait ortalama hiicre sayisi patlama sinir1
kabul edilen bir milyon hiicre sayisini, diger dordii litrede bes yiiz bin hiicreyi
agsmistir. Referans istasyonlar1 haricinde tiim calisma siiresince yiizey sularinda
ortalama hiicre sayimlar1 en diisiik 3.6x10* h/l ile batida FETSW2’de en yiiksek
1.05x108 h/l seviye ile doguda Mersin i¢ korfez istasyonu MERSWR istasyonunda
gozlenmigtir. Batida Aksu, Koprii ve Manavgat Caylari etki alanini olusturan
Antalya i¢ korfez ANBSWR ve dogusunda MRESW1 istasyonlar: fitoplankton
icerikleri agisindan One c¢ikmiglardir. Diyatomlar genelde tiim 6rnekleme
donemleri ortalamalar1 alindiginda dinoflagellat ve diger gruplara oranla daha
yogun bulunmus olup diyatomun dinoflagellata oran: doguda batiya oranla daha
yiiksek c¢cikmustir. Tir ¢esitliligi agisindan diyatom ve dinoflagellatlar hemen
hemen esit oranlarda temsil edilmiglerdir. Zararli tlirlerin gorildigii istasyon
sayisinda zaman i¢inde artig goriilmesine kargin sikliginda zaman i¢inde 6nemli bir
fark gozlenmemistir. leride risk teskil edebilecek zararl tiirler arasinda Pseudo-
nitzschia delicatissima birinci derecede 6nemli yer tutmaktadir. Tiim donemler
i¢in ayr1 ayr1 uygulanan MDS analizlerinde genelde dogu, bat1 ve agik (referans)
istasyonlar1 belirgin olarak ayrigsmislardir. Toplam hiicre sayisi1 tuzluluk ve seki
disk derinligi ile ters besin tuzlar1 (azot, fosfor ve silikat) ve klorofil ile pozitif
yliksek diizeyde iliskili bulunmustur.

Anahtar Kelimeler: Fitoplankton, siklik, dagilim, kiy1 sular1, Akdeniz
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COASTAL PHYTOPLANKTON DISTRIBUTION IN NORTH-
EASTERN MEDITERRANEAN

Zahit Uysal?, Siileyman Tugrul?, Hasan Orek?, ismail Ak¢ay®

#Middle East Technical University Institute of Marine Sciences
b Mersin Universitesi, Su Uriinleri Fakiiltesi
uysal@ims.metu.edu.tr

ABSTRACT

Phytoplankton abundance, diversity as well as dissolved nutrient content in coastal
shelf waters display an apparent decrease from east to west. East coast enriched by
rivers as well as anthropogenic inputs with relatively less contact with offshore
waters held higher plankton abundance, diversity and dissolved nutrients
compared to the west coast. Phytoplankton content of Mersin bay has exceeded
2.8, 4.1 and 9.9 order of magnitude of those present in iskenderun, Antalya and
Finike gulfs, respectively. This ranking was also true for the species diversity (35,
32, 28, and 27 species in average). Phytoplankton populations were found most
abundant at stations MERSWR, ERDSWR, SEYSW3, TIRSW1 and SEYSW?2 that
are influenced directly from the river and anthropogenic inputs in Mersin bay. Cell
counts has exceeded the threshold level of a bloom case of one millon cells per
liter at inner Mersin bay station MERSWR whereas the cell counts for the
following four stations have exceeded half million. Excluding the cell counts at
three reference stations, cell numbers varied in the range 3.6x10* and 1.05x10° /I
being least at station FETSW?2 in the west and highest at station MERSWR located
at inner Mersin bay in the east coast. In the west coast, phytoplankton has been
found most abundant at stations ANBSWR located at inner Antalya bay and at
station MRESW!1 to the east, where the freshwater input from local rivers namely
Aksu, Koprii and Manavgat is most pronounced. Diatoms have been found
relatively more abundant than dinoflagellates and other groups at all sampling
periods where the ratio of diatoms to dinoflagellates was found greater in the east
than west coast. Diatoms and dinoflagellates were represented equally in terms of
species richness. Despite an apparent increase in number of stations almost no
change in abundance of harmful cells was observed in time. Among the harmful
species observed Pseudo-nitzschia delicatissima seemed to be the most probable
threatining species in the future. Results of MDS analyis have clearly
distinguished west coast, east coast and offshore reference stations from each other
in almost all sampling events. Phytoplankton abundance correlated negatively with
salinity and secchi depth and positively with dissolved nutrients (nitrogen,
phosphorus, silicon) and chlorophyll.

Keywords: Phytoplankton, abundance, distribution, coastal waters, north-eastern
Mediterranean
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EGE KIYILARINDA ZARARLI VE ASIRI UREME
POTANSIYELINE SAHIiP TURLERIN DAGILIMI

Fatma Sabanci
Ege Universitesi, Su Uriinleri Fakiiltesi Temel Bilimler Béliimii
sabanci.fatma@gmail.com

OZET

Zararl alg iiremeleri denizel fitoplanktonun asir1 iiremesi ile meydana gelen dogal
olaylardir ve deniz, acisu ve tatlisu ekosistemlerinde oldukca sik rastlanmaktadir.
Giincel kullanimi ile zararli mikro-alg agir1 tiremeleri diger canlilara zarar vermek
on kosulu ile deniz suyu rengini degistirsin ya da degistirmesin, zehirli ya da
zehirsiz fitoplankton asirt tiremeleri ile toksik olmasa dahi kopiik veya musilaj
olusturarak veya seta gibi dikensi c¢ikintilar1 ile biyotaya zarar veren tiirleri
kapsamaktadir. Son birkag on yilda, yiikselen deniz suyu sicakliklari ile artan
kiyisal otrofikasyondan dolayr diinya capinda zararli alg iiremelerin sikligi ve
yogunlugunda artislar gériilmektedir. Ulkemiz kiyilar1 incelendiginde, Ege
Denizi’nden ilk kez 1955 yilinda rapor edilen red-tide olay:1 Tiirkiye denizlerinde
agir1 alg tGremelerinin dikkati ¢eker bir hale geldiginin ilk isareti olmustur. 2014-
2022 ornekleme donemi boyunca, dinoflagellat ve diyatomlar hem tiir ¢esitliligi
hem de hiicre yogunlugu agisindan olduk¢a énemli bir paya sahiptir. Ege denizi’
nde toksik tiir kapsaminda dinoflagellatlardan 9 tiir, zararli tiir kapsaminda
dinoflagellatlardan 13 tiir, diyatomlardan 28 tiir gdzlenmistir. Toksik ve zararl
tirlerin toplam birey sayilart sirasiyla 3-5185 hiicre/litre ile 1324-2948918
hiicre/litre arasinda degismektedir. Ayrica dinoflagellatlardan 69 tiir ve
diyatomlardan 85 tiirlin asir1 lireme potansiyeline sahip oldugu, toplam birey
sayisinin  5946-9232652 hiicre/litre arasinda degisim gosterdigi saptanmustir.
Zararl1 ve asir1 {ireme potansiyeline sahip bu tiirlerin 6zellikle Izmir Kérfezi
(IZMSW1 ve 1ZMSW3), Akbiikk Korfezi (AKBSWR) ve Giilliik Korfezi’nde
(GULSWI1ve GULSW3) yer alan istasyonlarda yiiksek hiicre yogunluklarina
ulastigi gozlenmistir. Dogada bilinen binlerce mikroalg tiirii arasinda yaklagik 300
kadar tiirin zararli oldugu, bu tiirlerin 100’den fazlasinin insan ve diger canlilarda
zehirlenmeye hatta 6liime neden olabilen dogal toksinler iirettigi bilinmektedir.
Gergeklestirilen galismalarla, toksik olarak saptanan tiirlerin listeye eklenmesi ya
da listeden ¢ikartilmasi ile bu say1 zamanla degismektedir. Sonug olarak zararl alg
iiremeleri ¢ok uzun zamandir saptanan dogal olaylardir ve diinya ¢apinda biiyiik
bir problem teskil etmektedir. Bu olusumlart engellemek icin miidahale
edebilecegimiz tek sey kiyisal ekosistemlerdeki insan baskini azaltmak ve bu
olusumlar gergeklestiginde insan sagligi, refaht ve diger organizmalarin
gorebilecegi zarar1 en aza indirgeyen stratejiler gelistirmek olacaktir.

Anahtar Kelimeler: Fitoplankton, toksik alg, zararh asir1 iireme, Ege Denizi
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DISTRIBUTION OF HARMFUL AND OVER
REPRODUCTIVE POTENTIAL SPECIES ON THE AEGEAN
COASTS

) ) Fatma Sabanci
Ege Universitesi, Su Uriinleri Fakiiltesi Temel Bilimler Béliimii
sabanci.fatma@gmail.com

ABSTRACT

Harmful algal blooms are natural events that occur with the overgrowth of marine
phytoplankton and are quite common in marine, brackish and freshwater
ecosystems. By the updated usage, harmful micro-algae overgrowth whether
changing the colour of the sea or not includes species that damage biota with toxic
or non-toxic phytoplankton overgrowth, by forming foam or mucilage or with
spiny prostrusions such as seta, even if it is not toxic, with the precondition of
damaging other things.In the last few decades, it has indicated that frequency and
intensity of harmful algal blooms increased worldwide due to rising seawater
temperatures and increased coastal eutrophication. Regarding our coasts, the red-
tide event, which was first reported from The Aegean Sea in 1955, was the first
sign of excessive algae growth in Turkish Seas. During the 2014-2022 sampling
period, dinoflagellates and diatoms have a significant share in terms of both
species diversity and cell density. Among the toxic species, 9 species from
dinoflagellates were determined and regarding the harmful species, 13 species of
dinoflagellates and 28 species of diatoms were observed in the Aegean Sea. Total
individual numbers of toxic and harmful species varied between 3-5185 cells/liter
and 1324-2948918 cells/liter, respectively. In addition, it was determined that 69
species of dinoflagellates and 85 species of diatoms have excessive reproductive
potential, and the total number of individuals ranged from 5946 to 9232652
cells/liter. It has been observed that these species reached high cell densities
especially in the stations located in izmir Bay (IZMSW1 and 1IZMSW3), Akbiik
Bay (AKBSWR) and Giillik Bay (GULSW1 and GULSW3).About 300 species
are reported to be harmful among the thousands of micro-algae species so far, and
more than 100 of those produce natural toxins that can cause posioning and even
death in humans and other living things. This number changes over time by the
scientific studies with the addition or removal of toxic species.Consquently
harmful algae growths are natural phenomena that have been occured for a very
long time and pose a major problem worldwide. The only attitude for intervening
to prevent these formations is to reduce human pressure on coastal ecosystems and
develop strategies that minimize damage to human health, well-being as well as
the other organisms.

Keywords: Phytoplankton, toxic algae, harmful algal blooms, Aegean
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MARMARA DENIZi FITOPLANKTON KOMPOZISYONU ve
CESITLILIGININ 2014-2022 DONEMINDEKI DEGIiSIMi

Fatma Bayram Partal
TUBITAK MAM Deniz Aragtirmalar: ve Teknolojileri Arastirma Grubu
fatma.bayram@tubitak.gov.tr

OZET

Bu ¢aligmada, 9 senelik fitoplankton verisi bolluk, tiir kompozisyonu, tiir ¢esitliligi
zararl tiir kompozisyonu agisindan incelenmis ve degisim ortaya konmustur. Elde
edilen verilerle birlikte c¢esitli indeksler kullanilarak kirliligin durumu tespit
edilmistir. Miisilaj 6ncesi ve sonrasi donemler bolluk ve tiir cesitliligi agisindan
kiyaslanarak, 2021 yilinda Marmara Denizi’nde meydana gelen miisilaj ile ilgili
degerlendirme yapilmustir. Orneklerin faunistik analizleri sonucu fitoplankton
komunitesinin 10 taksonomik smifa ait tiirlerden olustugu tespit edilmistir. .
Dinoflagellat tiir sayisinin diyatom tiir sayisma kiyasla yiiksek oldugu
goriilmektedir. Tiir sayist mevsimsel farkliliklar gostermekte olup ilkbahar ve yaz
donemlerinin tiir sayisi ki donemlerinden daha diigiikk tespit edilmistir.
Fitoplankton bolluk degerleri kis doneminde yiiksek; ilkbahar ve yaz donemlerinde
nispeten daha diigiikk bulunmustur. Bolluk degisimlerine gore, 2018 kis doneminde
Marmara Denizi genelinde meydana gelen diyatom asiri iiremesinin etkisi
goriilmektedir. Fitoplankton bollugunun 6zellikle korfez ici istasyonlarda oldukca
yiiksek oldugu tespit edilmistir. Zararli tiir kompozisyonu degerlendirildiginde
miisilaj sonrast donemde toksik tiirlerin bolluklarinda artis oldugu saptanmuistir.
Ozellikle kis dénemlerinde toksik diyatom olan Pseudo-nitzschia spp. tiirlerinin
istasyonlardaki hiicre sayilarindaki yiikseklik dikkat g¢ekmektedir. Marmara
Denizi’nde miisilaj dncesi ve miisilaj doneminde fitoplankton bollugu agisindan
oldukea diisiik degerler goriilmiistiir. Miisilaj sonrasinda komunitede baskin olan
tirler gegmise kiyasla farklilik gostermistir. Marmara Denizi’nde ilkbaharda tiir
cesitliliginin yiiksek oldugu gériilmektedir. Ozellikle giiney kesimde yiiksek tiir
cesitliligi gbze carpmaktadir. 9 yillik veri ile yapilan Bray-Curtis benzerlik
analizine gére komunitede mevsimsel birliktelikler ortaya konmaktadir. Bogazin
Karadeniz ¢ikis istasyonu olan KO ile Gonen Deresi kontrol istasyonu olan GD1’in
istasyon olarak digerlerinden ayristig1 tespit edilmistir.Dogal ya da antropojenik
kaynakli yogun besin girdisi nedeniyle plankton gelisimini tesvik edici ortama
sahip olan Marmara Denizi kiyr sulariin fitoplankton bolluk ve cesitlilik
degisimlerinin  takibi Onem arz etmektedir. Komiinitedeki  diisiik
diyatom/dinoflagellat orani sistemdeki dinoflagellat baskinligmna dikkat
cekmektedir. Dinoflagellattaki bu baskinlik, 6trofik kosullara isaret etmektedir.

Anahtar Kelimeler: Fitoplankton, tir kompozisyonu, miisilaj, ¢esitlilik, Marmara
Denizi
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THE CHANGE OF PHYTOPLANKTON COMPOSITION OF
THE SEA OF MARMARA IN THE PERIOD 2014-2022

Fatma Bayram Partal
TUBITAK MAM Marine Research and Technologies RG
fatma.bayram@tubitak.gov.tr

ABSTRACT
Scope of this study, phytoplankton data for 9 years were examined in terms of
abundance, species diversity, species composition, species diversity harmful
species composition and the change was revealed. The state of pollution was
determined by using various indices together with the data obtained. The mucilage
outbreaks were evaluated in the Sea of Marmara in 2021 by comparing the pre-
and post-mucilage periods in terms of the composition and abundance of
phytoplankton. As as a result of the faunustic analysis of the samples, it was
determined that the phytoplankton community consisted of species belonging to 10
taxonomic classes. It is observed that the number of dinoflagellate species is
higher than the number of diatom species. The number of species shows seasonal
differences, and the number of species in the spring and summer periods was
lower than in the winter periods. Phytoplankton abundance values were found to
be high in winter and relatively lower in spring and summer. According to the
abundance changes, the diatom bloom effect that occurred in the Marmara Sea
during the winter period of 2018 is observed. It has been determined that
phytoplankton abundance is quite high especially in the stations distributed across
the bay. Considering the harmful species composition, it was found that there was
an increase in the abundance of toxic species in the post-mucilage period. The cell
numbers of Pseudo-nitzschia spp. species, which are toxic diatoms, are especially
high in the winter periods. It was observed that the abundance of phytoplankton
were low-level pre and during the mucilage period. The dominant species in the
community differentiated after the mucilage event compared to the past.
Considering the species diversity, it is observed that the diversity is high in the
Marmara Sea in the spring. Especially in the southern part, there is a high species
diversity. According to the Bray-Curtis similarity analysis made with 9 years of
data, seasonal associations in the community are revealed. It has been found that
KO and GD1 differ from the others as stations.It is important to monitor the
phytoplankton abundance and diversity changes in the coastal waters of the
Marmara Sea, which has an environment that enrichment plankton development
due to the intense nutrient input of natural or anthropogenic origin. The low
diatom/dinoflagellate ratio in the community draws attention to the dinoflagellate
dominance in the system. This dominance in dinoflagellate indicates eutrophic
conditions.
Keywords: Phytoplankton, species composition, mucilage, diversity, Marmara
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KARADENIZ’DE BUTUNLESIK IZLEME FAALIYETLERI
KAPSAMINDA FITOPLANKTON CALISMALARI:
2014-2022

) ) Fatih Sahin, Levent Bat
Sinop Universitesi Su Uriinleri Fakiiltesi, Su Uriinleri Temel Bilimler Boliimii
fsahin@sinop.edu.tr

OZET

“Tiirkiye Denizlerinde Biitiinlesik izleme Faaliyetleri” programi kapsaminda
Karadeniz ekosisteminin ekolojik kalite durumunun belirlenmesi igin veri seti
olusturmak amaciyla 2014-2022 yillar1 arasinda kiyisal alanda toplamda 16
ornekleme sezonunda 22 istasyonda toplam 805 fitoplankton numunesi
orneklenmistir. 2020 yilindan itibaren programa agik deniz istasyonlart da dahil
edilerek 6 drnekleme sezonunda 13 istasyonda agik denizde toplam 273 numune
toplanmis ve fitoplankton durumu izlenmeye baslanmistir. 2014-2022 6rnekleme
doneminde yapilan analizlerde kiyisal bolgede 227 ve 2020-2022 6rnekleme
doneminde acik denizde 149 fitoplankton tiirii tespit edilmistir. 2014-2022
ornekleme doneminde Karadeniz’in Tiirkiye kiy1 ve agik istasyonlarinda 14
fitoplankton smifina ait 237 fitoplankton tiiri tespit edilmistir. Tir
kompozisyonunun %48’ini dinoflagellatlar, %42’sini diatomlar ve %10 unu diger
fitoplankton gruplart olusturmustur. 2014-2022 yillar1 arasinda ilk ¢ yillik
ornekleme doneminde bolluk ve biyokiitle degerleri irdelendiginde
dinoflagellatlarin fitoplankton kompozisyonunu domine ettigi hesaplanmistir.
Ancak bu baskinlik durumu son 6 yillik dénemde &zellikle diatom tiirlerinin asiri
iiremesi nedeni ile diatom lehine yon degistirmistir. 2014-2022 déneminin tamami
irdelendiginde kiyisal bolgede bolluk degerlerinin %741, agik denizde ise %57’si
diatomlar tarafindan olugmaktadir. Benzer sekilde biyokiitle degerlerinde diatom
kiyisal alanda kompozisyonun %70’ini ve agik denizde %74 {inlii domine etmistir.
Karadeniz’in Tiirkiye sularinda fitoplankton kompozisyonu igin en énemli husus
toksik-potansiyel toksik tiirlerin kompozisyon i¢indeki oranlaridir. 2014-2022
yillar1 arasinda 6zellikle yaz ornekleme donemlerinde toksik-potansiyel toksik
dinoflagellat tiirlerinin bollugu toplam dinoflagellat bollugunun %68’ini ve toksik-
potansiyel toksik dinoflagellat tiirlerinin biyokiitlesinin toplam dinoflagellat
biyokiitlesinin %51’ini domine ettigi hesaplanmaistir.

Anahtar Kelimeler: Fitoplankton, Karadeniz, tiir kompozisyonu, bolluk,
biyokiitle, toksik-potansiyel toksik tiir
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PHYTOPLANKTON STUDIES IN THE SCOPE OF
INTEGRATED MONITORING ACTIVITIES
IN THE BLACK SEA: 2014-2022

Fatih Sahin, Levent Bat
Sinop University, Faculty of Fisheries, Department of Hydrobiology, Sinop
fsahin@sinop.edu.tr

ABSTRACT

Within the scope of the "Integrated Monitoring Activities in Turkish Seas"
program, 805 phytoplankton samples were sampled at 22 stations in 16 sampling
seasons in the coastal area between 2014 and 2022 in order to create a data set to
determine the ecological quality status of the Black Sea ecosystem. Starting from
2020, open sea stations were included in the program, and a total of 273 samples
were collected in the open sea at 13 stations in 6 sampling seasons, and the
phytoplankton status began to be monitored. 227 phytoplankton species were
identified in the coastal region in the 2014-2022 sampling period and 149
phytoplankton species in the open sea during the 2020-2022 sampling period. 237
phytoplankton species belonging to 14 phytoplankton classes were identified in the
Turkish coastal and open sea stations of the Black Sea during the 2014-2022
sampling period. Dinoflagellates made up 48% of the species composition,
diatoms 42% and other phytoplankton groups 10%. When the abundance and
biomass values were examined in the first three-year sampling period between
2014-2022, it was calculated that dinoflagellates dominate the phytoplankton
composition. However, this dominance situation has changed direction in favor of
diatoms in the last 6 years, especially due to the bloom of diatom species. When
the entire period of 2014-2022 is examined, 74% of the abundance values in the
coastal region and 57% in the open sea are formed by diatoms. Similarly, in
biomass values, diatom dominated 70% of the composition in the coastal area and
74% in the open sea. The most important issue for the phytoplankton composition
in the Turkish waters of the Black Sea is the ratio of toxic-potentially toxic species
in the composition. It was calculated that the abundance of toxic-potentially toxic
dinoflagellate species dominated 68% of the total dinoflagellate abundance and the
biomass of toxic-potentially toxic dinoflagellate species dominated 51% of the
total dinoflagellate biomass between 2014 and 2022, especially during the summer
sampling periods.

Keywords: Phytoplankton, Black Sea, species composition, abundance, biomass,
toxic-potential toxic species
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8. OTURUM

Bilesen: Biyogesitlilik- Bentos

Oturum Bagkani: Prof. Dr. Ergiin Tagkin

DEN-iZ PROGRAMI KAPSAMINDA AKDENIZ VE EGE DENIZI'DE
MelihErtan  YUMUSAK SUBSTRAT MAKRO-ZOOBENTOSU KULLANILARAK
CINAR SU KUTLELERININ BENTIK EKOLOJIK KALITE DURUMLARININ
BELIRLENMESI

DEN-iZ PROGRAMI KAPSAMINDA AKDENIZ VE EGE DENIZI'DE

N:;I;I:RErtan SERT SUBSTRAT VE LIMANLARIN MAKRO-ZOOBENTIK
¢ KOMMUNITE YAPILARI
Aysegul YUMUSAK SUBSTRATUM MAKROZOOBENTOSU ACISINDAN

MULAYIM MARMARA DENIZi BENTIK EKOLOJIK KALITE DURUMU
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BUTUNLESIK KiRLILIK iZLEME PROJESI (2019-2022)
KAPSAMINDA AKDENIZ VE EGE DENIZi’NDE YUMUSAK
SUBSTRAT MAKRO-ZOOBENTOSU KULLANILARAK SU
KUTLELERININ BENTIiK EKOLOJIK KALITE
DURUMLARININ BELIRLENMESI

Melih Ertan Cinar®®, Bilal Oztiirk?, Alper Dogan?, Ertan Dagh?,
Sermin Acik®, Alper Evcen?, Deniz Erdogan?, Neslihan Tiirkeii?,
Gizem Giindeger?, Onur Karayali®
aFEge Universitesi, Su Uriinleri Fakiiltesi
bSERPULA Deniz Arastirmalart, Teknopark
°Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
dTUBITAK MAM Deniz Arastirmalar: ve Teknolojileri Arastirma Grubu

OZET
Bu ¢alismada, Denizlerde Biitiinlesik Kirlilik Izleme Projesi (CSIDB/CEDIDGM-
TUBITAK/MAM) kapsaminda 2021 yilinda Akdeniz’de (Levantin Denizi) ve Ege
Denizi’nde segilen 2 derin su (500-700 m) ve 34 si1g su istasyonundan toplanan
makro-zoobentosun kommunite yapis1 sunulmustur. Istasyonlardan bentik érnekler
3 replikath olacak sekilde standart bir Van-Veen grab ile alinmis ve 0.5 mm goz
acikligina sahip elekten gecirilmistir. Ege Denizi’ndeki istasyonlardan 12
taksonomik gruba ait toplam 549 tiir ve 15034 birey; Akdeniz’deki istasyonlardan
11 taksonomik gruba ait toplam 279 tiir ve 2783 birey tespit edilmistir.
Taksonomik gruplar arasinda Polychaeta tiir ve birey sayist bakimindan en baskin
grup olup, bu grubu sirasiyla Mollusca ve Crustacea takip etmektedir. Ege
Denizi’'nde en baskin tiirler Levinsenia demiri (%13), Cirrophorus nikebianchii
(%8) ve Aricidea claudiae (%7); Akdeniz’de en baskin tiirler ise Prionospio
saccifera (%6), Onchnesoma steenstrupii (%6) ve Notomastus mossambicus
(%6)'dur. Arastirma bolgelerinde farkli bentik kommuniteler tespit edilmis ve bu
kommuniteler {izerine etki eden en dnemli ¢evresel faktorlerin derinlik, sicaklik ve
sediment yapisi oldugu belirlenmistir. Istasyonlar arasinda degisim gosterse de
bolgenin genelinde en baskin ekolojik gruplar GI (duyarh tiirler) ve GII (duyarsiz
tirler)’dir. TUBI indeks degerlerine gore Ege Denizi’'nde 6 istasyon ¢ok iyi, 8
istasyon iyi ve 1 istasyon (1IZMSW1) ise kétii; Akdeniz’de ise 6 istasyon ¢ok iyi,
11 istasyon iyi ve 1 istasyon ise orta (CEYSWR) ekolojik kalite durumuna
sahiptir. Ege Denizi’nde yumusak substratumda 3 taksonomik gruba ait toplam 22
yabanci tiir ve bu tiirlere ait 472 birey; Akdeniz’de ise 4 taksonomik gruba ait 28
yabanci tiir ve bu tiirlere ait 604 birey saptanmistir. Ege Denizi’nde Streblospio
gynobranchiata (%39), Prionospio pulchra (%12) ve P. paucibranchiata (%12);
Akdeniz’de ise P. saccifera (%29), Notomastus mossambicus (%27) ve
Varicopeza pauxilla (%13) en baskin yabanci tiirlerdir. Yabanc tiirler 2021 yilinda
Ege Denizi’'nde tespit edilen toplam tiir sayisinin %4’iinii, toplam birey sayisinin
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%3,1’ini; Akdeniz’de ise toplam tiir sayisinin %10’unu, toplam birey sayisinin
%22’sini igerir. Yabanci tiirlerin bentik kommuniteye etkisi agisindan (ALEX
indeks degerleri) Ege Denizi’nde 1 istasyonun ekolojik kalite durumu ¢ok kotii,
Akdeniz’de ise 3 istasyonun ekolojik kalite durumu orta seviyededir.

Anahtar Kelimeler: Zoobentos, kommunite yapisi, ekolojik kalite durumu, Ege
Denizi, Akdeniz
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ASSESSMENT OF BENTHIC ECOLOGICAL QUALITY
STATUS OF WATER BODIES IN THE AEGEAN AND
MEDITERRANEAN SEAS WITHIN THE SCOPE OF THE
INTEGRATED POLLUTION MONITORING PROJECT
(2019-2021) BASED ON SOFT BOTTOM MACRO-
ZOOBENTHOS

Melih Ertan Cinar®®, Bilal Oztiirk?, Alper Dogan?, Ertan Dagh?,
Sermin Acik®, Alper Evcen?, Deniz Erdogan?, Neslihan Tiirkgii?, Gizem
Giindeger?, Onur Karayah?
aEge University, Faculty of Fisheries
bSERPULA Marine Research, Teknopark Lzmir
®Dokuz Eyliil University, Institute of Marine Science and Technology
dTUBITAK MAM Marine Research and Technologies RG
melih.cinar@ege.edu.tr

ABSTRACT
In the present study, the community structure of macro-zoobenthos collected in 2
deep water (500-700 m) and 34 shallow water stations in the Mediterranean
(Levantine Sea) and Aegean Seas in 2021 within the framework of the Integrated
Pollution Monitoring Project (MoEUCC-TUBITAK/MAM) are presented. Three
replicated benthic samples were taken from stations with a standard Van-Veen
Grab and passed through a sieve of 0.5 mm mesh size. A total of 549 species and
15034 individuals belonging to 12 taxonomic groups were identified at stations in
the Aegean Sea; and a total of 279 species and 2783 individuals belonging to 11
taxonomic groups in the Mediterranean Sea. Among the taxonomic groups,
Polychaeta is the most dominant group in terms of the number of species and
individuals, followed by Mollusca and Crustacea, respectively. The most dominant
species in the Aegean Sea were Levinsenia demiri (13%), Cirrophorus
nikebianchii (8%) and Aricidea claudiae (7%), and the most dominant species in
the Mediterranean Sea were Prionospio saccifera (6%), Onchnesoma steenstrupii
(6%) and Notomastus mossambicus (6%). Different benthic communities were
encountered in the areas and the most important environmental factors affecting
these communities were determined to be depth, temperature and the structure of
the sediment.Although it varies among stations, the most dominant ecological
groups throughout the region were Gl (sensitive species) and GlI (indifferent
species). According to TUBI index values, in the Aegean Sea, the ecological
quality status of 6 stations were classified as high, 8 stations as good and 1 station
(1ZMSW1) as bad. In the Mediterranean Sea, the ecological quality status of 6
stations were classified as high, 11 stations as good and 1 station (CEYSWR) as
moderate. A total of 22 alien species and 472 individuals belonging to 3 taxonomic
groups were found in soft substrata of the Aegean Sea, whereas 28 alien species

197



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

and 604 individuals belonging to 4 taxonomic groups were identified in the
Mediterranean Sea. The most dominant alien species in the Aegean Sea were
Streblospio  gynobranchiata (39%), Prionospio pulchra (12%) and P.
paucibranchiata (12%); those in the Mediterranean were P. saccifera (29%),
Notomastus mossambicus (27%) and Varicopeza pauxilla (13%). Alien species
account for 4% of the total number of species and 3.1% of the total number of
individuals in the Aegean Sea; and 10% of the total number of species and 22% of
the total number of individuals in the Mediterranean Sea in 2021. In terms of the
effect of alien species on benthic communities (ALEX index values), one station
(1ZMSW1) in the Aegean Sea had bad ecological quality status, while 3 stations
(MRESW1, CEYSWR and BTCSW1) in the Mediterranean had moderate
ecological quality status.

Keywords: Zoobenthos, community structure, ecolo
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BUTUNLESIK KiRLILIK iZLEME PROJESI (2019-2022)
KAPSAMINDA AKDENIZ VE EGE DENIZi’NDE
SERT SUBSTRAT VE LIMANLARIN MAKRO-ZOOBENTIK
KOMMUNITE YAPILARI

Melih Ertan Cinar®®, Bilal Oztiirk?, Alper Dogan?, Ertan Dagh?, Sermin
Acik®, Alper Evcend, Deniz Erdogan?, Neslihan Tiirkgii?
3Ege Universitesi, Su Uriinleri Fakiiltesi
bSERPULA Deniz Arastirmalari, Teknopark
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
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OZET
Bu calismada, Denizlerde Biitiinlesik Kirlilik izleme Projesi (CSIDB/CEDIDGM-
TUBITAK/MAM) kapsaminda 2021 yilinda Akdeniz (Levantin Denizi) ve Ege
Denizlerinde ilk kez segilen 6 sert substrat istasyonundan ve 2’si sert, 4’ii yumusak
substrat olmak tizere toplam 6 liman istasyonundan toplanan makro-zoobentosun
kommunite yapist incelenmistir. Istasyonlardan bentik érnekler 3 replikatli olacak
sekilde 20x20 cm’lik bir kuadrat (sert substratum) ve standart bir Van-Veen grab
(yumusak substratum) ile alinmis ve arazide 0.5 mm goz agikligina sahip elekten
gecirilmistir. Ege Denizi’nde 3 sert substratum istasyonundaki Cystoseira sp. ve
Padina pavonica fasiyeslerinde toplanan orneklerden toplam 124 tiir ve 3980
birey; liman ortami (Alsancak Limani) yumusak substratumunda 62 tiir ve 6445
birey ve sert substratumunda 67 tiir ve 1026 birey tespit edilmistir. Akdeniz’de 3
sert substratum istasyonundaki Corallina sp. ve Jania rubens fasiyeslerinde
toplanan 6rneklerden toplam 102 tiir ve 3901 birey; liman ortami (Mersin Limani)
yumusgak substratumunda 47 tiir ve 236 birey ve sert substratumunda 36 tiire ait
526 birey tespit edilmistir. Ege Denizi’nde alg fasiyeslerindeki en baskin tiirler
Amphithoe ramondi (%23), Bittium reticulatum (%8,1) ve Platynereis dumerilii
(%7,5); Akdeniz’de alg fasiyeslerindeki en baskin tirler ise Elasmopus
pocillimanus (%30), Protohyale schmidtii (%26) ve A. ramondi (%6)’dir. Liman
ortam1 yumusak substratumda, Ege Denizi’ndeki en dominant tiirler Streblospio
gynobranchiata (%74), Prionospio pulchra (%10) ve Anadara transversa (%2);
Akdeniz’deki en dominant tiirler ise Amphiodia obtecta (%12), Sigalion mathildae
(%10) ve Sigambra tentaculata (%7)’dir. Arastirma bolgelerinde farkli bentik
kommuniteler tespit edilmistir. Sert substrat istasyonlarin genellikle en baskin
ekolojik gruplar GI (duyarlt tiirler) ve GII (duyarsiz tiirler)’dir. TUBI indeks
degerlerine gore Ege Denizi’'ndeki sert substrat istasyonlar1 iyi veya cok iyi
ekolojik duruma; Akdeniz’deki sert substrat istasyonlar1 ise iyi ekolojik duruma
sahiptir. Alsancak Limani yumusak susbtratumdaki istasyonlar kotii ve orta
ekolojik duruma; Mersin Korfezi yumusak susbtratumdaki istasyonlar ise orta ve
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iyi ekolojik duruma sahiptir. Ege Denizi’nde alg fasiyeslerinde 8 yabanci tiir ve bu
tiirlere ait 40 birey; Akdeniz’de alg fasiyeslerinde ise 10 yabanci tiir ve bu tiirlere
ait 530 birey saptanmistir. Alsancak Limani yumusak susbtratumunda 10 yabanci
tiir, sert substratumunda 12 yabanci tiir; Mersin Limani’nda yumusak
substratumunda 12 yabancx tiir, sert substratumunda 7 yabanc tiir tespit edilmistir.
Ege Denizi’nde alg fasiyeslerinde Hydroides elegans (%27), Pinctada imbricata
(%25) ve Pseudonereis anomala (%15); Akdeniz’de ise Isognomon sp. (%40), P.
anomala (%32) ve Brachidontes pharaonis (%17) en baskin yabanci tiirlerdir.
Yabanci tiirlerin bentik kommuniteye etkisi acisindan (ALEX indeks degerleri) alg
fasiyesine sahip istasyonlarin hepsi iyi veya ¢ok iyi ekolojik kalite durumuna
sahipken, Alsancak Limani yumusak substratumun ekolojik kalite durumu ok
kotii seviyededir.

Anahtar Kelimeler: Zoobentos, liman, sert substratum, ekolojik kalite durumu,
Ege Denizi, Akdeniz
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MACRO-ZOOBENTIC COMMUNITY STRUCTURES OF
HARD SUBSTRATE AND HARBOURS IN THE
MEDITERRANEAN AND AEGEAN SEAS
WITHIN THE SCOPE OF THE INTEGRATED POLLUTION
MONITORING PROJECT (2019-2022)

Melih Ertan Cinar®®, Bilal Oztiirk?, Alper Dogan?, Ertan Dagh?, Sermin
Acik®, Alper Evcend, Deniz Erdogan?, Neslihan Tiirkgii?
aEge University, Faculty of Fisheries
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ABSTRACT
In this study, the community structures of a total of 6 hard substrata stations, and 2
hard and 4 soft substrata stations in harbour environments, which were selected for
the first time in the Mediterranean (Levantine Sea) and Aegean Seas in 2021
within the scope of the Integrated Marine Pollution Monitoring Project (MoEUCC
-TUBITAK/MAM), were investigated. Three replicated benthic samples were
taken from stations with a 20x20 cm quadrat (hard substrate) and a standard Van-
Veen grab (soft substrate), and were sieved in the field with a 0.5 mm mesh. A
total of 124 species and 3980 individuals were found on Cystoseira sp. and Padina
pavonica facies collected at 3 stations in the Aegean Sea; 62 species and 6445
individuals were identified in the soft substrate of the harbor environment
(Alsancak Harbour) and 67 species and 1026 individuals in the hard substrata. A
total of 102 species and 3901 individuals were encountered on Corallina sp. and
Jania rubens facies collected at 3 stations in the Mediterranean Sea; 47 species and
236 individuals were identified in the soft substrata of the harbor environment
(Mersin Harbour) and 36 species and 526 individuals in the hard substrata. The
most dominant species in algal facies in the Aegean Sea were Amphithoe ramondi
(23%), Bittium reticulatum (8.1%), and Platynereis dumerilii (7.5%); The most
dominant species in the algal facies in the Mediterranean were Elasmopus
pocillimanus (30%), Protohyale schmidtii (26%) and A. ramondi (6%). In soft
substrata of the harbour environment, the dominant species in the Aegean Sea
were Streblospio gynobranchiata (74%), Prionospio pulchra (10%) and Anadara
transversa (2%); those in the Mediterranean Sea were Amphiodia obtecta (12%),
Sigalion mathildae (10%) and Sigambra tentaculata (7%). Different benthic
communities were identified in the study areas. The most dominant ecological
groups of hard substrata stations in general were Gl (sensitive species) and GlI
(indifferent species). According to TUBI index values, hard substrata stations in
the Aegean Sea had good or very good ecological status; those in the
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Mediterranean had good ecological status. The ecological status of soft substrata
stations in Alsancak Harbour were classified as bad or moderate; those in Mersin
Bay as moderate or good. A total of 8 alien species and 40 individuals were found
in the algal facies in the Aegean Sea, whereas 10 alien species and 530 individuals
were identified in the algal facies in the Mediterranean Sea. In Alsancak Harbour,
ten alien species were found in the soft substrata and 12 alien species in the hard
substrata. In Mersin Harbour, 12 alien species were detected in soft substrata and 7
alien species in hard substrata. The most dominant alien species on algal facies in
the Aegean Sea were Hydroides elegans (27%), Pinctada imbricata (25%) and
Pseudonereis anomala (15%); those in the Mediterranean Sea were Isognomon sp.
(40%), P. anomala (32%) and Brachidontes pharaonis (17%). In terms of the effect
of alien species on the benthic community (ALEX index values), all stations with
algal facies have good or very good ecological quality, while the ecological quality
status of the soft substrata in Alsancak Harbour was classified as bad.

Keywords: Zoobenthos, harbour, hard substrata, ecological quality status, Aegean
Sea, Mediterranean Sea.
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YUMUSAK SUBSTRATUM MAKROZOOBENTOSU
ACISINDAN MARMARA DENIiZi BENTIK EKOLOJIK
KALITE DURUMU

Giiley Kurt?, Aysegiil Miilayim®, Senem Caglar®
aSinop Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii
bfstanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii
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OZET

Denizlerde Biitiinlesik Kirlilik izleme Projesi (CSIDB/CEDIDGM &
TUBITAK/MAM; 2014-2021) kapsaminda Marmara Denizi kiyilarinda yer alan
yumusgak substratuma sahip 29 istasyondan (12-327 m) Temmuz ve Agustos 2021
tarihlerinde Van-Veen grab ile 3 replikatli olarak bentik materyal toplanmustir.
Materyalin degerlendirilmesi sonucunda 11 taksonomik gruba (Cnidaria,
Nemertea, Sipuncula, Oligochaeta, Polychaeta, Phoronida Crustacea, Pantopoda,
Mollusca, Echinodermata ve Cephalochordata) ait 250 tiir ve 21759 birey tespit
edilmistir. Gruplar arasinda tiir sayisi bakimindan en baskin grup 107 tir ile
Polychaeta (%43) olup, bu grubu sirastyla Mollusca (78 tiir) ve Crustacea (56 tiir)
izlemekteyken, birey sayist1 bakimindan en baskin grup ise 9024 birey ile
Crustacea (%41) olup, bu grubu sirasiyla Polychaeta (7670 birey) ve Mollusca
(2654 birey) takip etmektedir.

Diger gruplar ise ¢ok diisiik tiir ve birey sayilari ile temsil edilmektedirler.
Aragtirma bolgesinde tespit edilen tiirlerden Microdeutopus gryllotalpa 3332
bireyle (%15) en dominant tiirdiir. Bu tiirii sirasiyla, Monocorophium insidiosum
(%13), Apseudopsis latreillii (%9) Galathowenia oculata (%7) ve Cossura soyeri
(%6) izlemektedir. Istasyonlardan toplanan bentik drneklerde ortalama tiir say1si 0
ile 48 arasinda; ortalama makrozoobentos yogunlugu 0-42030 birey.m arasinda;
ortalama Pielou diizenlilik indeksi O ile 0,9 arasinda; ortalama Margalef tiir
zenginligi indeksi 0-5,4 arasinda degisim gosterir. Bolgedeki en baskin ekolojik
grup GI (toplam tiir sayisinin %40°1) ve GII (%39’u) olup, bu grubu %18’lik deger
ile GIII takip etmektedir. Firsatgi tlirler aragtirma bdlgesinde %3 ile temsil
edilmektedir. Ekolojik kalite durumunun belirlenmesinde kullanilan biyotik
indekslerden ortalama Shannon-Weiver cesitlilik indeks degerleri istasyonlarda 0
ile 4,4 arasinda ve TUBI degerleri ise 0 ile 4,2 arasinda degisim gdsterir. Yabanci
tirlerden  Polychaeta’dan Hydroides elegans, Mollusca’dan ise Anadara
kagoshimensis ve Ruditapes philippinarum tespit edilmistir.

Anahtar Kelimeler: Makrozoobentos, biyogesitlilik, ekolojik kalite durumu,
TUBI, Marmara Denizi
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Giiley Kurt?, Aysegiil Miilayim®, Senem Caglar®
aSinop University, Faculty of Arts and Sciences, Department of Biology
bfstanbul University, Faculty of Science, Department of Biology
gkurt@sinop.edu.tr

ABSTRACT

Three-replicated benthic samples were taken by a standard VVan Veen Grab at 29
stations (12-327 m) along the Sea of Marmara in July and August 2021 within the
framework of the Integrated Pollution Monitoring Project in Seas (MoEUCC -
TUBITAK/MAM; 2014-2021). As a result of the evaluation of the benthic
material, 250 species and 21759 individuals belonging to 11 taxonomic groups
(Cnidaria, Nemertea, Sipuncula, Oligochaeta, Polychaeta, Phoronida Crustacea,
Pantopoda, Mollusca, Echinodermata and Cephalochordata) were identified.
Among the groups, Polychaeta was the most dominant group with 107 species in
terms of number of species, followed by Mollusca (78 species) and Crustacea (56
species), respectively. Meanwhile Crustacea was the most dominant group with
9024 individuals in terms of number of individuals, followed by Polychaeta (7670
individiuals) and Mollusca (2654 individuals), respectively. Other groups in the
study area were represented with very low numbers of species and individuals.
Microdeutopus gryllotalpa was the most dominant species with 3332 individuals
(15%) in the study area, followed by Monocorophium insidiosum (13%),
Apseudopsis latreillii (9%), Galathowenia oculata (7%) and Cossura soyeri (6%).
The mean number of species in benthic samples collected from the stations was
between 0 and 48; mean macrozoobentos density was between 0-42030
individuals.m?; the mean Pielou evenness index ranges from 0 to 0.9; the mean
Margalef’s species richness index ranges from 0 to 5.4. The most dominant
ecological groups in the region were Gl (40% of the total number of species) and
Gll (39%), followed by GlII with a value of 18%. Opportunistic species were
represented by 3%. Shannon-Weiver diversity index values, which were among
the biotic indices used to determine the ecological quality status, vary between 0
and 4.4 at stations, and TUBI values vary between 0 and 4.2. The alien species
Hydroides elegans from Polychaeta and Anadara kagoshimensis, Ruditapes
philipinarum from Mollusca were identified.

Anahtar Kelimeler: Macrozoobentos, biodiversity, ecological quality status,
TUBI, Sea of Marmara
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OZET

Karadeniz kiyilarinin bentik ekolojik kalite durumunu belirlemek amaciyla
Denizlerde Biitiinlesik  Kirlilik izleme Projesi (CSIDB/CEDIDGM &
TUBITAK/MAM; 2014-2021) kapsaminda Haziran-Temmuz 2021°de derinlikleri
8,5-45 m arasinda degisen 20 istasyonda yumusak substratumdan Van-Veen Grab
ile 3 replikatli bentik materyal toplanmistir. Elde edilen materyalin
degerlendirilmesi sonucunda 10 taksonomik gruba (Cnidaria, Nemertea,
Turbellaria, Oligochaeta, Polychaeta, Phoronida, Crustacea, Mollusca,
Echinodermata ve Cephalochordata) ait 167 tiir ve 20343 birey tespit edilmistir.
Bu gruplar arasinda tiir sayis1 bakimindan en baskin grubun 55 tiir ile Crustacea
(%33) oldugu ve bu grubu sirastyla Polychaeta (52 tiir) ve Mollusca (51 tiir)
gruplarinin takip ettigi goriilmektedir. Birey sayist agisindan ise en baskin grup
9984 birey ile Polychaeta (%49)’dir. Bu grubu 6694 birey ile Mollusca, 2419 birey
ile Crustacea gruplari izlemektedir. Diger taksonomik gruplarin, bu 3 ana grup ile
kiyaslandiginda ¢ok diisiik tiir ve birey sayilarina sahip olduklari gériilmektedir.
Aragtirma bolgesinde bulunan en dominant tirler sirasiyla Aricidea claudiae
(%17), Lucinella divaricata (%11), Heteromastus filiformis (%8), Prionospio
maciolekae (%7), Chamalea gallina (%6), Micronephthys longicornis (%4) ve
Protodorvillea kefersteini (%3)’dir.

Elde edilen bentik materyal degerlendirildiginde ortalama tiir sayist 12-37
arasinda, ortalama makrozoobentos yogunlugu ise 970-6980 birey.m? arasinda
degismektedir. Ortalama Pielou diizenlilik indeksi (J') 0,4 ile 0,8 arasinda,
ortalama Margalef tiir zenginligi indeksi 2,2-5,7 arasinda degisim gosterir.
Bolgedeki ekolojik gruplar incelendiginde bu gruplar arasinda toplam tiir sayisinin
%43’tni Gl (duyarh tiirler), %31’ini GII (duyarsiz tiirler), %22’sini GIII
(toleransli tiirler) ve %4’inii ise firsatgl tiirler (GIV ve GV) olusturmaktadir. Her
istasyonun bentik ekolojik kalite durumunu belirlemek amaciyla Shannon-Weiver
¢esitlilik indeksi ve TUBI kullanilmistir.

Sonu¢ olarak Shannon-Weiver cesitlilik indeks degerlerine gore c¢alisilan
istasyonlardan 7 tanesinin “cok iyi”, 9 tanesinin “iyi” ve 4 tanesinin “orta”
ekolojik kalite durumunda oldugu; ortalama TUBI degerlerine gore ise 7
istasyonun “iyi”, 10 istasyonun “orta” ve 3 istasyonun “kotii” ekolojik duruma
sahip oldugu belirlenmistir. Ayrica Polychaeta’dan Polydora cornuta,
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Mollusca’dan ise Anadara kagoshimensis ve Rapana venosa arastirma bolgesinde
tespit edilmis yabanci tiirlerdir.

Anahtar Kelimeler: Makrozoobentos, biyogesitlilik, ekolojik kalite durumu,
TUBI, Karadeniz
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BENTHIC ECOLOGICAL QUALITY STATUS
OF THE BLACK SEA COAST OF TURKEY BASED ON
SOFT BOTTOM MACROZOOBENTHOS

Giiley Kurt?, Senem Caglar®, Aysegiil Miilayim®
aSinop University, Faculty of Arts and Sciences, Department of Biology
bfstanbul University, Faculty of Science, Department of Biology
gkurt@sinop.edu.tr

ABSTRACT

In order to determine the benthic ecological quality status of the Black Sea coasts,
three replicated benthic material were collected by a standart VVan-Veen Grab at 20
stations that their depths varying between 8.5-45 m, in June-July 2021, within the
scope of Integrated Pollution Monitoring Project in Seas (MoEUCC &
TUBITAK/MAM; 2014-2021). Faunistic analysis of benthic samples revealed a
total of 167 species and 20343 individuals belonging to 10 taxonomic groups
(Cnidaria, Nemertea, Turbellaria, Oligochaeta, Polychaeta, Phoronida, Crustacea,
Mollusca, Echinodermata and Cephalochordata). Among groups, Crustacea was
the most dominant group with 55 species in terms of number of species, followed
by Polycaheata (52 species) and Mollusca (51 species), respectively. On the other
hand Polychaeta was the most dominant species with 9984 individuals in term of
number of individuals, followed by Mollusca (6694 individuals) and Crustacea
(2419 individuals), respectively. It was determined the other taxonomic groups
have very low numbers of species and individuals. The most dominant species
found in the study area were Aricidea claudiae (17%), Lucinella divaricata (11%),
Heteromastus filiformis (8%), Prionospio maciolekae (7%), Chamalea gallina
(6%), Micronephthys longicornis (4%) and Protodorvillea kefersteine (3%).

As a results of evaluation the benthic material obtained from the stations the mean
of number of species varied from 12 to 37; the mean density of macrozoobenthos
varied from 970 ind.m? to 6980 ind.m2. Also it was determined the mean of
Pielou’s evenness index (J') ranged from 0.4 to 0.8; and the mean of Margalef’s
species richness index ranged from 2.2 to 5.7 at the stations. When the ecological
groups in the study area were examined, 43% of the total number of species were
Gl (sensitive species), 31% were Gll (insensitive species), 22% are GllI (tolerant
species), and 4% are opportunistic species (GIV and GV). Shannon-Weaver
diversity index and TUBI were used to determine the benthic ecological quality
status of each station.

As a result, while according to Shannon-Weiver's diversity index 7 stations were
“very good”, 9 of them “good” and 4 of them “moderate” ecological quality status;
it has been determined 7 stations were “good”, 10 of them “moderate” and 3 of
them “bad” by TUBI values. In addition that Polydora cornuta from Polychaeta;
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Anadara kagoshimensis and Rapana venosa from Mollusca were identified as
alien species in the research area.

Anahtar Kelimeler: Makrozoobenthos, biodiversity, ecological quality status,
TUBI, Black Sea
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TURKIYE KIYI SULARININ EEI-¢c BiYOTIiK INDEKSI iLE
EKOLOJIK KALITE DURUMU

Ergiin Taskin?, ibrahim Tan®, Murat Cakar?, Ersin Minareci?,
Orkide Minareci?, Hakan Atabay®
aManisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii,
YTUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
ergun.taskin@cbu.edu.tr

OZET

Bu calismada, makrofit biyotik indeksi olan Ekolojik Degerlendirme Indeksi (EEI-
¢) ile Tiirkiye kiy1 sularmin ekolojik kalite durumunun belirlenmesi amaglanmistir.
Makrofitobentik 6rneklemeler iist-infralittoral bolgeden 3 replikatl olarak kuadrat
(20x20 cm) yontemi ile 2021 yilinda Tiirkiye kiyilarindan 79 farkli noktadan (19
Karadeniz, 22 Marmara Denizi, 19 Ege Denizi ve 19 Akdeniz) yapilmistir. Denizel
makrofloraya ait (makroalgler ve angiospermler) 43 kahverengi alg
(Phaecophyceae), 129 kirmizi alg (Rhodophyta), 49 yesil alg (Chlorophyta) ve 7
angiosperm (Spermatophyta) olmak tizere tiir ve tiiralti seviyede toplam 228
takson (Karadeniz: 105, Marmara Denizi: 110, Ege Denizi: 146, Akdeniz: 123)
bulunmustur. 2021 yili izleme ¢aligmasi kapsaminda Cok Iyi ekolojik sinifta 18
(Karadeniz: 2, Marmara Denizi: 1, Ege Denizi: 7, Akdeniz: 8), Iyi ekolojik sinifta
41 (Karadeniz: 14, Marmara Denizi: 7, Ege Denizi: 11, Akdeniz: 9), Orta ekolojik
smifta 7 (Marmara Denizi: 7), Zayif ekolojik smifta 11 (Karadeniz: 2, Marmara
Denizi: 7, Akdeniz: 2) ve Kétii ekolojik sinifta 2 nokta (Karadeniz: 2, Ege Denizi:
1) tespit edilmistir. Tirkiye kiyilarinda baskinin (MA-LUSI indeks ile) EEI-c
(Ekolojik Degerlendirme Indeksi) ile iliskisi ve regresyonu test edilmis olup bask1
ile etki arasinda giiglii bir negatif korelasyon bulunmustur. Bu ¢alisma, T.C. Cevre,
Sehircilik ve Iklim Degisikligi Bakanligi ve TUBITAK MAM tarafindan
desteklenen “Tiirkive Denizlerinde Biitiinlesik Izleme (CSIDB/CEDIDGM-
TUBITAK/MAM; 2020-2022) ” projesinin bir pargasidir.

Anahtar Kelimeler: Biyotik indeks, EEIl-c, ekolojik durum, makroalgler, Tiirkiye
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ECOLOGICAL QUALITY STATUS OF TURKISH COASTAL
WATERS BY USING EEI-c INDEX

Ergiin Taskin?, ibrahim Tan®, Murat Cakir?, Ersin Minareci?,
Orkide Minareci?, Hakan Atabay®
aManisa Celal Bayar University, Faculty of Arts and Sciences, Dep. of Biology,
bTUBITAK MAM Marine Research and Technologies RG
ergun.taskin@cbu.edu.tr

ABSTRACT

In the present study, the macrophyte biotic index the Ecological Evaluation Index
(EEI-c) was tested to assess the ecological quality status in the Turkish marine
waters. Sampling was made in the upper-infralittoral zone by quadrat (20x20 cm)
method with three repilcates and macroflora samples were collected from different
79 sites (19 Black Sea, 22 Marmara Sea, 19 Aegean, and 19 Mediterranean coast
of Tiirkiye) of Turkish coastal waters in 2021. In total of 228 taxa at specific and
infraspecific level including 43 brown algae (Phaeophyceae), 129 red algae
(Rhodophyta), 49 green algae (Chlorophyta) and 7 angiosperms (Spermatophyta)
were found in the Turkish marine waters (105 Black Sea, 110 Marmara Sea, 146
Aegean coast, and 123 Mediterranean coast). In the monitoring study in 2021 was
found that High ecological quality for 18 sites (2 Black Sea, 1 Marmara Sea, 11
Aegean coast, and 8 Mediterranean coast), Good quality for 41 sites (14 Black
Sea, 7 Marmara Sea, 11 Aegean coast, and 9 Mediterranean coast), Moderate
quality for 7 sites (7 Marmara Sea), Poor quality for 11 sites (2 Black Sea, 7
Marmara Sea, 2 Mediterranean coast), and Bad quality for 2 sites (1 Marmara Sea,
1 Aegean coast). The relationship between the pressure index MA-LUSI and
EEleqr was also tested, and a negative correlation was found between pressures
and impacts in the Turkish sites. This study, a part of the project called “Integrated
Pollution Monitoring in Seas (MoEUCC -TUBITAK/MAM; 2020-2022)”
supported by the Ministry of Environment and Urbanization, and TUBITAK
MAM.

Keywords: Biotic Index, EEl-c, ecological status, macroalgae, Tiirkiye
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TURKIYE KIYILARINDA DENIiZ CAYIRI
POSIDONIA OCEANICA iZLEME SiSTEMi

Ergiin Tagkin®, Baris Ak¢ali®, Alper Evcen®,
Onur Karayal?, Furkan Bilgic?
aManisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii,
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
STUBITAK MAM Deniz Arastirmalari ve Teknolojileri Arastirma Grubu
ergun.taskin@cbu.edu.tr

OZET

Akdeniz’de 6nemli bir ekolojik role sahip olan deniz ¢ayir1 Posidonia oceanica
(L.) Delile, antropojenik etkiler nedeniyle tehlike altindadir. Bu caligmada,
Tiirkiye kiyillarinda 2018-2021 yillart arasinda, Pasalimani Adasi (Marmara
Denizi), Ildir Kérfezi (Izmir, Ege Denizi), Kara Ada (Cesme, Izmir, Ege Denizi)
ve Heybeli Ada (Kas, Akdeniz) kiyilarinda sirasiyla 6 m, 26 m, 33 m ve 26 m
derinliklerinde 4 adet izleme istasyonu kurulmustur. P. oceanica ¢ayirlar iist ve alt
sinirlar1 balisaj sistemleri ile tammlanmgstir. Orneklemeler bir kuadrat (60x60 cm)
ile yapilmis ve laboratuvarda lepidokronolojik, morfometrik ve fenolojik
parametreleri ¢alisilmistir. Pagalimani Adasi ve Kag-Heybeli Ada istasyonlarinda
izleme siireleri boyunca deniz ¢ayir1 P. oceanica’da 6nemli bir geri ¢ekilme tespit
edilmemistir. Ancak, Ildir Korfezi istasyonunda izleme boyunca ¢ayirda ciddi bir
geri ¢ekilme goriiliirken Kara Ada istasyonunda 2022 yilindan itibaren hizli bir
geri gekilme tespit edilmistir. Demet yogunlugu (demet/m?) ve kaplayicilik (%) en
fazla Kas-Heybeli Ada istasyonunda bulunmustur. Bu calisma, T.C. Cevre,
Sehircilik ve Iklim Degisikligi Bakanligi ve TUBITAK MAM tarafindan
desteklenen “Tiirkive Denizlerinde Biitiinlesik Izleme (CSIDB/CEDIDGM-
TUBITAK/MAM; 2020-2022) ” projesinin bir pargasidir.

Anahtar Kelimeler: Akdeniz, Ege Denizi, izleme, Posidonia oceanica, Marmara
Denizi
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MONITORING SYSTEMS OF THE SEAGRASS
POSIDONIA OCEANICA ON THE COASTS OF TURKIYE

Ergiin Tagkin®, Baris Ak¢ali®, Alper Evcen®,
Onur Karayal?, Furkan Bilgic?
aManisa Celal Bayar University, Faculty of Arts and Sciences, Depart. of Biology
Dokuz Eylul University, Institute of Marine Sciences and Technology
°TUBITAK MAM Marine Research and Technologies RG
ergun.taskin@cbu.edu.tr

ABSTRACT

The seagrass Posidonia oceanica (L.) Delile, which has an important ecological
role in the Mediterranean Sea, and this species is affected by anthropogenic
pressures. In the present study, four monitoring stations of P. oceanica meadows
were established on the coasts of Turkey in the years 2018 and 2021, at 6 m depth
in Pasalimani Island (Marmara Sea), at 26 m depth in Ildir Bay (Izmir, Aegean
Sea), at 33 m depth in Kara Ada (Cesme, Izmir, Aegean Sea) and at 26 m depth in
Heybeli Ada (Kas, Mediterranean Sea). The P. oceanica meadows upper and lower
limits were defined by balisage systems. Samples were collected with a quadrate
(60x60 cm) and lepidochronological, morphometric and phenological parameters
were studied in the laboratory. No significant regression was found during the
monitoring periods at Pasalimani Island and Kas-Heybeli Ada stations. While
serious regressions were observed at Ildir Bay station throughout the monitoring, a
rapid regression was recorded at Kara Ada station as of 2022. The highest shoot
density (shoot/m?) and coverage (%) was found at Kas-Heybeli Ada station. This
study, a part of the project called “Integrated Pollution Monitoring in Seas
(MoEUCC - TUBITAK/MAM; 2020-2022)” supported by the Ministry of
Environment and Urbanization, and TUBITAK MAM.

Keywords: Aegean Sea, Monitoring, Posidonia oceanica, Marmara Sea,
Mediterranean Sea
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IZMIR KORFEZI ve CEVRESINDE TESPIT EDILEN
SUNGER TURLERI

Alper Evcen? Melih Ertan Cmar®, Siiheyla Karatag Stenium®©,
Biilent Topaloglu®
3TUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
bEge Universitesi, Su Uriinleri Fakiiltesi
[stanbul Universitesi, Su Bilimleri Fakiiltesi

OZET

Bu calisma, ‘Izmir ve Yenifoga Korfezi, Seferihisar Akarca Koyu Osinografik
Izleme Projesi 1ZSU’ kapsaminda Izmir civarinda belirlenen 11 istasyonda (2021-
2022, 4 mevsim) dagilim gosteren siinger tiirlerinin (Phylum: Porifera)
taksonomik, ekolojik ve dagilim ozelliklerini belirlemek amaciyla yapilmistir.
Orneklemeler tiiplii ve serbest dalislarla gerceklestirilmistir. Orneklerin faunistik
analizleri sonucu 3 Sinif, 12 Ordo ve 32 familyaya ait toplam 71 siinger tiirii tespit
edilmistir. Bu tiirler arasinda Crambe crambe (%65), Petrosia ficiformis (%57,5),
Aplysina aerophoba (%55), Chondrilla nucula (%52,5), Chondrosia reniformis
(%52,5), Ircinia variabilis (%52,5), Sarcotragus foetidus (%50) ve Sarcotragus
spinosulus (%50) en yiiksek frekans degerine sahip tiirlerdir. Bolgede tespit edilen
toplam 5 tir (Axinella cannabina, A. damicornis, A. polypoides, Aplysina
aerophoba, Tethya aurantium), Bern ve Barselona Sozlesmeleri’ne gore koruma
altindadirlar. Izmir I¢ Koérfezi Istasyonlarinda saptanan Paraleucilla magna
Akdeniz igin istilaci yabanci bir tiir olup, populasyonlarinda mevsimsel artis
gozlenmigtir. Ayrica, Mordogan ve Seferihisar istasyonlarinda S. foetidus, S.
spinosulus ve A. aerophoba tiirlerine ait bir¢ok siinger bireyinde siinger hastaligi
(nekroz) tespit edilmistir.

Anahtar Kelimeler: Siingerler, Porifera, Izmir Kérfezi, Ege Denizi, Dogu
Akdeniz
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SPONGE SPECIES DISTRIBUTED IN IZMIR BAY AND ITS
VICINITY

Alper Evcen? Melih Ertan Cmar®, Siiheyla Karatag Stenium®©,
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PEge University, Faculty of Fisheries
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ABSTRACT

This study was performed to determine the taxonomic, ecological and
distributional features of sponges (Phylum: Porifera) species found at 11 stations
in Izmir Bay between 2021 and 2022 within the scope of the project *’Izmir and
Yenifoca Bay, Seferihisar Akarca Bay Oceanographic Monitoring Project 1ZSU".
Sampling was done with scuba and free diving. As a result of the faunistic analysis
of the samples, a total of 71 sponge species belonging to 3 Classes, 12 Ordo and
32 families were determined. Among these species, Crambe crambe (65%),
Petrosia ficiformis (57.5%), Aplysina aerophoba (55%), Chondrilla nucula
(52.5%), Chondrosia reniformis (52.5%), Ircinia variabilis (52%), 5), Sarcotragus
foetidus (50%) and Sarcotragus spinosulus (50%) are the species with the highest
frequency index values. Paraleucilla magna, which is an invasive alien species,
showed a seasonal population increase in the inner part of Izmir Bay. A total of
five species [Axinella cannabina, A. damicornis, A. polypoides, Aplysina
aerophoba and Tethya aurantium,] found at stations are protected species
according to the Bern and Barcelona Conventions. In addition, sponge disease
(necrosis) was detected in many sponge individuals belonging to S. foetidus, S.
spinosulus and A. aerophoba at Mordogan, Seferihisar stations.

Keywords: Sponges, Porifera, Aegean Sea, izmir Bay, Eastern Mediterranean
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KUZEYDOGU AKDENIZ MAKROZOOBENTIK
ORGANIZMALARININ DNA REFERANS
KUTUPHANESININ HAZIRLANMASI
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OZET

Son yillarda, birgok genomik inceleme yontemi deniz ekosistem arastirmalarinda
yaygin kullanilan metotlar haline gelmistir. Bunlardan biri olan DNA barkodlama,
mitokondriyal DNA iizerindeki COI bdlgesinin her bir tiir igin tanimlayici
olmasinin kesfedilmesi ile 2003 yilindan bugiine kadar cesitli amaclarla (tiir
tanimlama, tiir i¢i farklilagsmayi belirleme, kriptik tiirleri tespit etme, referans
kiitiiphanesi  olugturma vb.) tim diinyada arastirmacilarca kullanilmaya
baglanmistir. Bu ¢alisma ile deniz arastirmalarinda kullanilmak {izere
makrozoobentik organizmalari iceren bir DNA referans kiitiiphanesi altyapisinin
olusturulmas1 planlanmistir. Bu amagla, 2021 yilinda Iskenderun ve Mersin
korfezlerini iceren 11 istasyondan yumusak substrat makrozoobentik 6rneklemesi
yapilmistir. Ornekler, Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitii’niin
(ODTU-DBE) R/V Bilim-2 arastirma gemisi ile alinmistir. Laboratuvar calismasi
ise ODTU-DBE, Deniz Ekosistem ve Iklim Arastirmalari Merkezi (DEKOSIM)
altinda yer alan Molekiiler Biyoloji ve Genetik Laboratuvar ve biyoenformatik
altyapilart kullanilarak gergeklestirilmektedir. Farkli taksonomik gruplari temsil
eden tiim bireylerin miimkiin olan en alt taksonomik gruba kadar tiir tanimlamalari
yapilarak DNA referans dizileri ¢ikartilmaya calisilmaktadir.

Bugiine kadar, Annelida, Arthropoda ve Echinodermata filumundan 62 tiire ait 632
birey ayrilmistir. Annelida’dan 22 tiire ait 152 birey, Arthropoda’dan 29 tiire ait
271 birey ve Echinodermata filumundan ise 11 tiire ait 209 birey tespit edilmistir.
Tiir tayin ¢alismasi tamamlanan her bir bireye barkod kodu verilerek Olympus
SZX16 marka stereo mikroskop ile ayrintili fotograflari ¢ekilmistir. Her bir bireye
ait drnekleme ve tiir bilgisi, barkod numarasi ve fotograf kodu kaydedilmistir. Tiir
tayinleri tamamlanan 62 tiiriin 45’inin DNA barcod dizileme c¢aligmasi
tamamlanmistir. Orneklemesi yapilan diger omurgasiz filumlarma ydnelik tiir
tayini ve DNA barkod dizilerinin ¢ikarilmasi ¢alismalar1 ise devam etmektedir.
Her bir tiiriin DNA referans dizisi ile birlikte fotografik, cografik ve taksonomik
bilgilerinin bir araya getirilerek olusturulacak olan DNA Referans Kiitiiphanesine
ait web sayfasinin tasarim ¢aligmasi taslak olarak tamamlanmaistir.

Kurulmas1 planlanan DNA Referans Kiitiiphanesi, ilk asama da Mersin ve
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Iskenderun korfezleri'nden toplanacak yumusak zemin makrozoobentik
organizmalaruni icerecektir. Sonrasinda benzer projelerle elde edilecek bentik ve
diger deniz organizmalarinin (fitoplankton, zooplankton, ihtiyoplankton, balik
gibi) DNA dizileri de eklenerek bu referans kiitiiphanesinin deniz arastirmalari i¢in
bir altyapt olusturmasi hedeflenmektedir. Ozellikle ulusal diizeyde genomik
yontemler kullanilarak yapilacak biyogesitlilik, taksonomi, mide igerigi, yabanci
tir takibi, eDNA, ekosistem izleme gibi ¢aligmalara yonelik ihtiya¢ olan DNA
referans altyapisinin makrozoobentik organizmalar ile ilk adiminin atilacak olmast
calismanin 6nemli 6zgiin degeridir. Bu proje TUBITAK 2218 programi ve
DEKOSIM tarafindan desteklenmektedir.

Anahtar Kelimeler: Makrozoobentik organizmalar, DNA barkodlama,
kuzeydogu Akdeniz, DNA referans kiitiiphanesi
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ABSTRACT

In recent years a number of genetic analysis tools have become widely used in
marine ecosystem research. Since 2003, DNA barcoding, which uses the mtDNA
cytochrome ¢ oxidase subunit | (COI hereafter) region of mitochondrial DNA as a
diagnostic marker for animal species, has become commonly used all over the
world for multiple purposes, including detection of biodiversity, species and
cryptic species identification. With this study, it is planned to create a DNA
reference library infrastructure containing macrozoobenthic organisms to be used
in marine research. For this purpose, soft bottom macrozoobenthic samples was
carried out from 11 stations including the Iskenderun and Mersin bays in 2021.
The samples were collected during the R/V Bilim-2 winter cruise in 2021.
Laboratory work is carried out by using the Molecular Biology and Genetics
Laboratory and bioinformatics infrastructures under METU-IMS, Marine
Ecosystem and Climate Research Center (DEKOSIM). All individuals
representing different taxonomic groups are identified to the lowest possible
taxonomic group, and DNA reference sequences are tried to be extracted.

To date, 632 individuals belonging to 62 species have been separated from the
phyla Annelida, Arthropoda and Echinodermata. 152 individuals from 22 species
from Annelida, 271 individuals from 29 species from Arthropoda, and 209
individuals from 11 species from Echinodermata were identified. Each individual
whose species identification study was completed was given a barcode code and
detailed photographs were taken with an Olympus SZX16 stereo microscope.
Sampling and species information, barcode number and photo code of each
individual were recorded. DNA barcode sequencing study of 45 of 62 species
whose species determination has been completed. Species determination and
extraction of DNA barcode sequences for other invertebrate phyla are still in
progress. The web page of the DNA Reference Library, including the photos and
the geographical and taxonomic information of each species, has been completed
as a draft. In the first step, the DNA Reference Library will contain soft bottom
macrozoobenthic organisms from Mersin and Iskenderun Bays.

In the near future, this DNA reference library would be publicly accessible and it
can be used for other marine studies (e.g. the biodiversity, taxonomy, stomach
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content, occurrence and spatial distribution of non-indigenous species, eDNA,

ecosystem monitoring, etc.). This project is supported by TUBITAK 2218
Program and DEKOSIM.

Keywords: macrozoobenthic organisms, DNA barcoding, northeastern
Mediterranean Sea, DNA reference library
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9. OTURUM

Bilesen: Biyogesitlilik — Zooplankton ve Balik

Oturum Bagskani: Prof. Dr. Ali Cemal Giici
;‘L’JgRbT‘_“ Terbiylk ¢ - DENIZI KIYISAL ZOOPLANKTON DAGILIMI
Tugba Terbiylk ~ KUZEYDOGU AKDENIZ KIYILARINDA ZOOPLANKTON
KURT DAGILIMI
Dalida MARMARA DENIZI'NiN 2016-2022 YILARINDA MEVSIMSEL
BEDIKOGLU MESOZOOPLANKTON DAGILIMI

: MARMARA DENIZi'NiN EKOSISTEM VE BALIKCILIK

Nazli DEMIREL SR
Saadet BATI KARADENIZ, MARMARA VE EGE DENiZi TROL
KARAKULAK CALISMASI: DEMERSAL TURLERIN BiYOCETLILIGI
Nimet Selda DOGU KARADENIZ (SINOP-HOPA)'DE BALIK VE
BASCINAR OMURGASIZ BIYOGESITLILIGI
Mourat DOGU KARADENIZ'DEKiI DEMERSAL BALIKCILIK
DAGTEKIN KAYNAKLARININ MEVCUT DURUMUNUN

DEGERLENDIRILMESI

KUZEYT-DOGU ADENIZ DiP TROLU CALISMASI
Meltem OK KAPSAMINDA KUZEY-DOGU AKDENIZ'DE iYi CEVRESEL

Ali Cemal GUCU

DURUMUN DEGERLENDIRILMESI

DEGISEN AKDENIZ’iN YENi YUZU, POMADASYS
STRIDENS
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EGE DENIZi KIYISAL ZOOPLANKTONUN DAGILIMI

) Tuba Terbiyik Kurt
Cukurova Universitesi, Su Uriinleri Fakiiltesi, Deniz Biyolojisi Anabilim Dali
tubaterbiyik@gmail.com

OZET

“Denizlerde Biitiinlesik Kirlilik izleme Programi” kapsaminda Tiirkiye Ege Denizi
kiyilart boyunca zooplanktonun dagilimi ve farkli gevresel kosullar altindaki
zamansal ve alansal degisimleri ele alinmistir. Bu baglamda, 2017-2021 yillar
arasinda yaz ve kis mevsimlerinde olmak iizere yilda iki kez toplam 17 istasyonda
zooplankton &rneklemeleri gergeklestirilmis olup, zooplankton grup/tiir ¢esitliligi
ve bollugu ile ilgili veri seti olusturulmustur. Kis mevsimi ortalama bolluk
degerleri 1770+367 birey/m® (2021) ila 495442325 birey/m® (2019) arasinda
degismistir. Yaz mevsiminde ise Cladocera’nin katilimindan 6tiirii daha yiiksek
zooplankton degerleri gozlenmis olup, ortalama zooplankton bolluk degerleri
4461x1162 birey/m® (2019) ila 7338 £3006 birey/m® (2018) arasinda degismistir.
Zooplankton bolluk degerleri alansal olarak farklilik gostermis olup, ozellikle
karasal baskilarin ve nehir girdilerinin arttig1 kiyisal alanlarda goreceli olarak daha
yiiksek degerlere ulagmistir. Ayni istasyonlardaki yillar arasindaki dalgalanmalar
da bu istasyonlarda daha fazla olmustur. Ege Denizi kiyisal sularimizda her iki
mevsimde de genel olarak Copepoda, Appendicularia ve Cladocera komunitede
hakim gruplar olmustur. Kis mevsiminde ekolojik indeks degerleri bakimindan
alansal olarak daha homojen bir dagilim mevcuttur. Bununla birlikte, insan
kaynakli baskilarm en yogun olarak gozlendigi izmir i¢ kérfez’de bu degerler
keskin bir sekilde diigmiistiir. Yaz mevsiminde ise Izmir i¢ kérfez’inin yanisira
balik ciftliklerinin ve nehir girdilerinin etkiledigi alanlarda da ekolojik indeks
degerleri diisiik diizeylerdedir. Bu degerlerdeki yillar arasinda dalgalanmalar bu
bolgelerde oldukca fazladir. Calismada mevsimler ve yillar arasinda zooplankton
takson sayilarinda (grup ve tiir sayilart) belirgin bir farklilik gériilmemekle birlikte
zooplankton tiir ve grup diizeyinde biyogesitliligin korundugu sdylenebilir. Sonug
olarak, basen geneli biyogesitliligin korundugu goézlense de, karal baskilarin yogun
oldugu ve su kalitesinin zaman zaman diistiigli alanlarda zooplankton bollugu ve
komunite yapisinin olagan mevsimsel degiskenliklerin digina ¢ikarak stabil yapiy1
koruyamadig1 gézlenmistir.

Anahtar kelimeler: Zooplankton, Ege Denizi, bolluk, biyogesitlilik, ekolojik
indeksler
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COASTAL ZOOPLANKTON DISTRIBUTION IN THE
AEGEAN SEA

Tuba Terbiyik Kurt
Cukurova University, Faculty of Fisheries, Department of Marine Biology
tubaterbiyik@gmail.com

ABSTRACT

The distribution of zooplankton along the Turkish Aegean Sea coast and their
temporal and spatial changes were studied under different ecological conditions
within the frame of the “Integrated Marine Pollution Monitoring Programme”. In
this context, zooplankton samplings were carried out at 17 stations twice a year, in
summer and winter between 2017-2021, and a data set on zooplankton
group/species diversity and abundance was generated. Mean zooplankton
abundance values ranged from 1770+367 individuals/m® (2021) to 4954+2325
individuals/m® (2019) in winter while in summer, higher zooplankton values were
observed due to the participation of Cladocera, and the mean zooplankton
abundance values ranged from 4461+1162 individuals/m® (2019) to 7338 +3006
individuals/m® (2018). Zooplankton abundance values varied spatially and reached
relatively higher values especially in coastal areas where terrestrial pressures and
river inputs increased. The fluctuations between years at the same stations were
more. In our coastal waters of the Aegean Sea, Copepoda, Appendicularia and
Cladocera were the dominant groups in the community in both seasons. However,
during winter season, more homogeneous distribution in terms of ecological index
values was observed. These values decreased sharply in the izmir inner Bay,
where human-induced pressures are most intense. In the summer, ecological index
values are at low levels in the areas affected by fish farms and river inputs. The
fluctuations in these values between years are quite high in mentioned regions.
Although there is no significant difference in the number of zooplankton taxa
(number of groups and species) between seasons and years in the study, it can be
said that biodiversity is preserved at the zooplankton species and group level.In
conclusion, although it is noted that the biodiversity in the basin is preserved, it
has been also observed that zooplankton abundance and community structure
cannot maintain a stable structure in the areas where terrestial pressures are intense
and water quality decreases from time to time.

Keywords: Zooplankton, Aegean Sea, abundance, biodiversity, ecological indexes
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KUZEYDOGU AKDENIZ KIYILARINDA
ZOOPLANKTONUN DAGILIMI

Tuba Terbiyik Kurt
Cukurova Universitesi, Su Uriinleri Fakiiltesi, Deniz Biyolojisi Anabilim
Dal1,01330, Sarigam, Adana
tubaterbiyik@gmail.com

OZET

“Denizlerde Biitiinlesik Kirlilik izleme Programi” kapsaminda Tiirkiye Akdeniz
Denizi kiyilar1 boyunca zooplanktonun dagilimi ve farkli g¢evresel kosullar
altindaki zamansal ve alansal degisimleri ele alinmistir. Bu baglamda 2017-2021
yillar1 arasinda yaz ve kis mevsimlerinde olmak iizere yilda iki kez toplam 12
istasyonda zooplankton 6rneklemeleri gerceklestirilmis olup, zooplankton grup/tiir
cesitliligi ve bollugu ile ilgili veri seti olusturulmustur. Kis mevsimi ortalama
bolluk degerleri 1468+472 birey/m® (2021) ila 2719 +748 birey/m®(2020) arasinda
degismistir. Yaz mevsiminde ise bu degerler 1328 +532 birey/m® (2021) ila
2258+401birey/m3 (2020) arasindadir. Zooplankton toplam bollugu her iki
mevsimde de alansal olarak degisiklik gdstermis olup, kita sahanligmin genis
oldugu, nehir girdilerinin ve antropojenik baskilarin etkiledigi alanlarda goreceli
olarak yiiksektir. Kig mevsiminde genel itibariyle Copepoda ve Appendicularia
baskin gruplardir. Bu gruplarin yani sira zaman zaman Polychaeta, Echinodermata
ve Cirripedia gibi meroplanktonik gruplar ile Salpidae ve Cladocera gibi gruplar
komunitede hakimdir. Yaz mevsiminde de Cladocera, Copepoda, Appendicularia
ve Echinodermata baskin gruplardir. Gastropoda, Bivalvia, Polychaeta ve Dolioida
gruplar1 bazi yillarda komunitede baskindir. Basen geneli zooplankton tiir
cesitliligi bakimindan biyocesitliligin korundugu gozlenmekle birlikte, alansal
olarak tiir ¢esitliligi degiskenlik gostermistir. Kis mevsiminde ekolojik indeks
degerleri genel itibariyle yiiksek olup, zaman zaman Mersin Korfezi kiyi
alanlarinda diisiik diizeylerdedir. Yaz mevsiminde ise Mersin, Iskenderun ve
Antalya Korfez’lerinin nehir girdilerinden etkilenen alanlarinda bazi yillarda
keskin diistisler gozlenmistir. Bu bolgeler yillar arasi dalgalanmalarinda en fazla
oldugu alanlardir. Yabanct tiirlerin katilimi ise dogudan batiya dogru azalmaktadir.
Sonug olarak, bdlgede zooplankton komunite yapist bakimindan nehir girdileri ve
antropojenik etkinin yogun oldugu derinligin diisiik oldugu alanlar ile derinligin
fazla oldugu basenin batisindaki alanlar belirgin bir sekilde ayrigmakta, karasal
baskilarin ve nehir girdilerinin etkiledigi alanlardaki su kalitesindeki degisimler
zooplankton topluluklarina yansimaktadir.

Anahtar kelimeler: zooplankton, Akdeniz, bolluk, biyogesitlilik, ekolojik
indeksler
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ZOOPLANKTON DISTRIBUTION IN THE COAST OF
NORTHEASTERN MEDITERRANEAN

Tuba Terbiyik Kurt
Cukurova University, Faculty of Fisheries, Department of Marine Biology
tubaterbiyik@gmail.com

ABSTRACT
The distribution of zooplankton along the Turkish Mediterranean Sea coast and
their temporal and spatial changes were discussed under different environmental
conditions within the frame of the "Integrated Marine Pollution Monitoring
Programme™. In this context, zooplankton samplings were carried out at 12
stations twice a year, in summer and winter between 2017-2021, and a data set
about zooplankton group/species diversity and abundance was created. Mean
abundance values ranged from 1468+472 individuals/m® (2021) to 2719 +748
individuals/m® (2020) in winter. In summer, these values range from 1328 +532
individuals/m® (2021) to 2258+401 individuals/m® (2020). Zooplankton total
abundance varied spatially in both seasons and is relatively high in areas where the
continental shelf is wide and affected by river inflows and anthropogenic
pressures. Copepoda and Appendicularia are the dominant groups in winter. In
addition to these groups, meroplanktonic groups such as Polychaeta,
Echinodermata and Cirripedia, Salpidae and Cladocera are dominant in the
community. Cladocera, Copepoda, Appendicularia and Echinodermata are the
dominant groups during summer. Gastropoda, Bivalvia, Polychaeta and Dolioida
groups dominated the community in some years.
Although it is observed that biodiversity is preserved in terms of zooplankton
species diversity in the basin in general, however, species diversity has varied
spatially. Ecological index values are generally high in the winter season and are at
low levels in the coastal areas of Mersin Bay from time to time. In summer, sharp
decreases were observed in the ecological index values in some years in the
Mersin, Iskenderun and Antalya Bays affected by river inflows.
These areas showed the highest fluctuations between years in terms of these
values. The participation of alien species decreases from east to west.As a result,
the areas in the west of the basin where the river inflows and anthropogenic effects
are intense and the areas in the west of the basin where the depth is high are clearly
separated in terms of the zooplankton community structure, and the changes in the
water quality in the areas, affected by the terrestrial pressures and river inputs, are
reflected on the zooplankton communities.

Keywords: Zooplankton, northeastern Mediterranean, abundance, biodiversity,
ecological indexes
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MARMARA DENIZI’NiN 2016-2022 YILLARINDA
MEVSIMSEL MESOZOOPLANKTON DAGILIMI

_ Dalida Bedikoglu, Nazh Demirel
Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisti
dalidabedikoglu@gmail.com

OZET
Denizlerde  Biitiinlesik ~ Kirlilik  Izleme Projesi  (CSIDB-CEDIDGM,
TUBITAK/MAM; 2022) kapsaminda Marmara Denizi’nde ilk kez 2016 yilinda
yaz mevsimi Orneklemesi ile baslayan mesozooplankton ve denizanasi
orneklemeleri 2018 yilindan beri diizenli olarak kis, ilkbahar ve yaz olmak iizere
iic donemde gerceklestirilmektedir.
Kalic1 tabakali bir ekosisteme sahip Marmara Denizi’nin iist ve alt tabaka
mesozooplankton karakteristigi birbirinden farklidir. Ust tabaka komiinitesinin alt
tabakaya kiyasla bolluk degerleri yiiksek ve tiir gesitliligi diisiiktiir. Bunun yan1
sira, komiinite kimliginde iist tabakada yillik bazda keskin mevsimsel farkliliklar
tespit edilirken bu durum alt tabakada gdzlenmemektedir. Ust tabaka komiinite
kimliginde, kisin baskin grup Copepoda iken bunu sirasiyla Cladocera veya
Bivalvia larvasi takip etmekte ve dinoflagellata tiirii olan Noctiluca scintillans’in
asin artislar1 kaydedilmektedir. Ilkbahar mevsimi itibariyle baskin grup Cladocera
olmakta ve bunu sirasiyla Copepoda ve meroplanktonik gruplar izlemektedir. Ayni
zamanda N. scintillans’in bu dénemde de asir1 artislart goriilmektedir. Yaz
mevsiminde ise tek tiir baskinligi ile Cladocera grubu mesozooplankton
komiinitesini domine etmektedir. Alt tabaka komiinite kimliginde ise y1l boyunca
Copepoda grubu iist tabaya kiyasla daha yiiksek tiir ¢esitliligiyle baskindir.
Marmara Denizi’nde 2021 yilinda goriilen miisilaj olayr mesozooplankton
bollugunu ve dagilimini etkilemistir. Miisilaj olayt Marmara Denizi’nde etkisini
ilk olarak Kasim 2020’de gostermeye baglamis, ancak olasi oncii basamaklari
proje Ornekleme donemi olan 2020 Ocak ayinda tespit edilmistir. Bu donemde
alman orneklerin %80’1 laboratuvar ortaminda tespit edilen yiiksek agregasyon
sebebiyle incelenememistir. 2020 yaz mevsiminde yapilan incelemelere gore,
toplam mesozooplankton bollugunda ~ 6,5 kat diisiis tespit edilmistir. Bu diisiisii
takiben 2021 yili kis Orneklemesine ait tim numuneler incelenebilmis ancak
onceki yillara kiyasla toplam bollugun ~ 50 kat azaldig: tespit edilmistir. Kis
mevsimini  takiben yasanan yogun miisilaj olusumu swrasinda etkin
mesozooplankton Orneklemesi yapilamamistir. Misilaj olusumunun azaldigi,
miisilaj sonras1 donemi temsil edebilecek yaz mevsiminde ise bolluklarinin 2020
oncesi degerlere yeniden ulastigi belirlenmistir. 2020 itibariyle tespit edilen
degisimler bolluk ve dagilimlar ile sinirli iken 2022 kis mevsiminde ilk kez
komiinite kimlik yapisinda da degisiklik tespit edilmis ve baskin grubun Cladocera
oldugu belirlenmistir. Marmara Denizi’nin baskin denizanasi tirii Aurelia
aurita’dir. Kig mevsiminde Beroe ovata ve Mnemiopsis leidyi tiirleri ve ilkbahar-
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yaz donemlerinde ise Pleurobrachia pileus tirleri 6ne g¢ikmaktadir. P. pileus
tirtiniin bolluk degerleri 2019 ilkbahar itibariyle artig gostermistir. Rhizostoma

pulmo tiirti de 6rneklemeler sirasinda deniz yilizeyinde gozlenen tiirler arasindadir.

Anahtar Kelimeler: Mesozooplankton, Denizanasi, Zaman Serisi, Misilaj,
Marmara Denizi
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SEASONAL DISTRIBUTION OF MESOZOOPLANKTON
IN THE SEA OF MARMARA IN 2016-2022

Dalida Bedikoglu, Nazhh Demirel
Istanbul University, Institute of Marine Sciences and Management
dalidabedikoglu@gmail.com

ABSTRACT
Mesozooplankton and jellyfish samples were collected from the Sea of Marmara
between 2016 and 2022, within the scope of the “Integrated Pollution Monitoring
Project in Seas” (Ministry of Environment, Urban Planning and Climate Change,
TUBITAK / MAM; 2022). The sampling period was expanded to three seasons,
including winter, spring, and summer after 2018.The Sea of Marmara has a
permanently stratified ecosystem, and mesozooplankton community characteristics
differ between the upper and lower layers. The upper layer community has a
higher abundance and low species diversity compared to the lower layer. In
addition, the upper layer community structure has sharp seasonal differences on an
annual basis, while this situation is not observed in the lower layer. In the upper
layer community structure, the dominant group is Copepoda in winter. It is
followed by Cladocera or Bivalvia Larvae, respectively, also the bloom of the
dinoflagellate Noctiluca scintillans. During spring, the dominant group is
Cladocera, followed by Copepoda and meroplanktonic groups. N. scintillans
bloom is seen in spring too. The most dominant group is Cladocera, with a single
species in the summer. In the lower layer community, the Copepoda is the most
dominant group throughout the year, with higher species diversity than the upper
layer.
The mucilage event occurred in the Sea of Marmara in 2021 affected the
abundance and distribution of mesozooplankton. The mucilage formation was first
observed in November 2020, and its progress in aggregation were identified during
the project sampling period in January 2020. The 80% of the samples taken during
this period could not be examined due to the high aggregation. Examinations in the
samples of summer of 2020 showed a ~6.5 times decrease in the total
mesozooplankton abundance. Following this period, mesozooplankton abundance
decreased ~ 50 times during winter 2021, despite all samples being examined.
Effective mesozooplankton sampling could not be performed during the intense
mucilage event in spring period. During following summer, that is recognized as
post-mucilage period, it was determined that mesozooplankton abundance reached
pre-2020 values again. While detected changes were variations on its abundance
and distribution since 2020, a change in the community structure were first
identified in the winter 2022 which the dominant group was Cladocera. The
dominant jellyfish species of the Sea of Marmara is Aurelia aurita. Beroe ovata
and Mnemiopsis leidyi in winter and Pleurobrachia pileus in spring-summer
seasons stand out. The abundance of P. pileus species increased as of spring 2019.
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Rhizostoma pulmo is also among the species observed on the sea surface during
the samplings.

Keywords: Mesozooplankton, Jellyfish, Time series, Mucilage, Sea of Marmara
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MARMARA DENIZi’NiN EKOSISTEM VE
BALIKCILIK DURUMU

Nazh Demirel
Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisti
ndemirel@istanbul.edu.tr

OZET

Marmara Denizi, bir gegis bolgesi olarak, Canakkale ve Istanbul Bogazlar ile
Tiirk Bogazlar Sistemini olusturan ve yar1 kapali i¢ deniz &zelligine sahip bir
ekolojik koridor olarak kabul edilmektedir. Ekonomik Oneme sahip Atlantik-
Akdeniz orijinli pelajik baliklarin Akdeniz ve Ege’den Karadeniz’e beslenme
amactyla yaptiklari gogler esnasinda konakladiklart ve yumurta biraktiklari bir
denizdir. Diger denizlerimizden ¢ok daha kii¢iikk yiiz Ol¢ime sahip olmasina
ragmen Tirkiye balik¢iligindaki payr % 10-15 arasinda degismektedir. Bunun
yaninda, kuzeydogusunda yer alan, 15 milyonluk niifusu ile {ilkemizin en
kalabalik, sehirlesmenin en yogun oldugu, Istanbul biiyiiksehri ve dogusunda yer
alan endiistri faaliyetlerinin ana merkezi Izmit Kérfezi ile deniz ekosistemi
iizerinde tamimlanan biitiin genel bask:i tiirlerinden farkli yollarda ve farkli
seviyelerde etkilenmektedir. Bu bask: tiirleri ana hatlariyla; biyolojik bozulma,
tehlikeli madde kirliligi, besin ve organik madde yiikii, kati atik kirliligi, kiy1
alanlarinin doldurulmasi nedeniyle fiziksel kayiplar, iklim degisikligi ve balik¢ilik
olarak tanimlanmaktadir. Marmara Denizi, insan kaynakli baskilarn deniz
ekosistemlerine etkilerinin ayr1 ayr1 ve kiimiilatif olarak degerlendirilebilecegi
dogal bir laboratuvar olmasi bakimindan iilkemiz diger denizel ekosistemleri
tizerindeki insan kaynakli baskilarin anlagilmasia bakimindan 6nemlidir.

Deniz balik¢iliginda, avcilik teknolojilerinin gelisme hizina yetisemeyen balikgilik
yonetim, diizenleme ve kontrol mekanizmalari, balik stoklarinin yaklagik son 30
yildir sert diisiisler ve dalgalanmalar gostermesine yol acmuistir. Kontrolsiiz
avlanma ile baglayan bu siire¢ iklim degisikligi ve kirlilik gibi insan kaynakli diger
etkiler ve onlarin dogal sonuglari ile birleserek deniz ekosistemlerinin direncinin
zayiflamasina, sagliginin bozulmasina ve geri doniisii zor degisimlere neden
olmaktadir.

Bir ekosistemin direnci ve sagligi barindirdigi canlilarin  birbirleriyle ve
cevreleriyle iliskileri yani besin ag1 ve habitat yapisiyla iliskilidir. Bu canl
gruplart arasindaki dengenin insan kaynakli etkilerle degistirilmesi ve olusan yeni
sistemin direncinin diismesi; dogal siire¢lerin aksamasi basta olmak {izere,
ekosistem hizmetleri yani insanlarin denizlerden elde ettigi yararlar1 da aksatarak
toplumsal, ekonomik ve ydnetimsel sorunlara yol agar.Son yillarda, Marmara
Denizi ekosistemi ve balik stoklarinin durumunu ortaya koymak igin 6nemli
calismalar yapilmistir. Bu derleme ¢aligmasinda, i) Bu calismalardan elde edilen
sonuglar sentezlenerek Marmara Denizi’nin ekosistem degisimi ve balik¢iliginin
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durumu ortaya konmus, ii) Marmara Denizi’nde gerceklesen miisilaj olayinin
balikeilikla iligkisi ve bu denizin dnemli balik stoklarinin miisilaj dncesi ve sonrasi
donemlerdeki durumu arastirilmug, iii) Iyi balikgilik ydnetimi ve stoklarin
stirdiiriilebilirligi i¢in Oneriler gelistirilmistir.

Anahtar Kelimeler: Ekosistem degisimi, Iklim degisikligi, Asir1 avcilik, lyi
Cevre Durumu, Balik¢ilik Yonetimi
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THE STATUS OF ECOSYSTEM AND FISHERY
RESOURCES IN THE SEA OF MARMARA

_ Nazh Demirel
Istanbul University, Institute of Marine Sciences and Management
ndemirel@istanbul.edu.tr

ABSTRACT
The Sea of Marmara (SoM) is a semi-enclosed sea that comprises the Turkish
Straits System along with the Canakkale and Istanbul Strait and a transition zone
between the Black Sea and Mediterranean Sea. It is a migration route of
economically important pelagic fishes of Atlantic-Mediterranean origin from the
Mediterranean and Aegean Sea to the Black Sea and defined as an ecological
corridor. Although it has a much smaller catchment area than other Turkish seas,
its contribution to Turkish fisheries is considerable which varies between 10-15%.
Considering the human-induced pressures, the metropolitan city of Istanbul with a
population of 15 million people, located in the northeast, and the Gulf of Izmit
region in the east is the main center of industrial activities, so that the SoM is
affected by several general pressure types defined on the marine ecosystem in
different ways and at different levels.
Generally, those human-induced pressures can be defined as biological
degradation, pollution of hazardous substances, nutrient and organic matter
enrichment, solid waste pollution, and physical habitat loss. The SoM is important
in understanding the human-induced pressures on other marine ecosystems, as it is
a natural laboratory where the effects of anthropogenic pressures on marine
ecosystems can be evaluated separately and cumulatively.The lack of
management, regulation and control mechanisms in marine fisheries, which cannot
keep up with the pace of technological developments, has led to sharp declines and
fluctuations in fish stocks for the last 30 years.
This process, which started with uncontrolled fishing, combined with other
human-induced effects, namely climate change and pollution, causes the resilience
of marine ecosystems to weaken, their health to deteriorate and their changes
irreversible. The resilience and health of an ecosystem is related to the balanced
relationships of its components with each other and their environment, namely the
food web and habitat structure. Any changes related with human-induced effects
causes social, economic and governance problems by disrupting the ecosystem
services, namely the benefits that humans derive from the seas.
Recently, important studies have been carried out to reveal the status of the SoM
fish stocks and its ecosystem. In this review study,
i) The results obtained from these studies are synthesized to reveal the ecosystem
change and fisheries status; ii) The relationship between the mucilage event and
the fisheries, and the status of the important fish stocks before and after mucilage
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events are evaluated; and lastly iii) Recommendations are developed for better
fisheries management and stock sustainability.

Keywords: Ecosystem shift, Climate change, Overfishing, Good Environmental
Status, fisheries management
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TROL CALISMASI: DEMERSAL TURLERIN
BiYOCESITLILIGI

F. Saadet Karakulak?, Ugur Uzer?, ibrahim Tamer Emecan®
afstanbul Universitesi, Su Bilimleri Fakiiltesi
bfstanbul Universitesi Cerrahpasa, Teknik Bilimler MYO Motorlu Araglar ve
Ulastirma Teknolojileri Boliimii, Sualti Teknolojisi Programi
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OZET

Bat1 Karadeniz, Marmara ve Ege Denizi’nde demersal tiirlerin biyogesitliliginin
belirlenmesi amaciyla “Denizlerde Biitiinlesik  Kirlilik izleme Projesi
(CSIDB/CEDIDGM-TUBITAK/MAM,; 2020-2021)” kapsaminda 2021 yili yaz ve
sonbahar déneminde yapilan bu arastirmada, littoral bolgede dort farkli derinlik
konturunda (0-20 m, 20-50 m, 50-100 ve 100-300 m) toplam 62 istasyonda dip
trol/algarna operasyonlar1 gerceklestirilmigtir. Trol ag1 2-3 mil/saat sabit bir hizla
cekilerek s6z konusu istasyonlardan 30/60 dakikalik ¢ekimler ile drneklemeler
yapilmistir. Her bir ¢ekim sonucunda elde edilen toplam av igerisindeki balik ve
makroomurgasiz tiirlerin timii tespit edilerek avdaki tiir kompozisyonu, biyomas
miktari, tiir ¢esitliligi ve goriinme siklig1 hesaplanmuistir.

Aragtirma sonucunda, Bati1 Karadeniz’de 34 balik tiirii ve 17 makroomurgasiz tiir,
Marmara Denizi’'nde 38 balik tiirii ve 31 makroomurgasiz tiir ve Ege Denizi’nde
89 balik tiirii ve 64 makroomurgasiz tiir elde edilmistir. Kemikli baliklar i¢inde
goriinme sikligi en fazla olan tiirler Bati Karadeniz’de Neogobius melanostomus
(%80), Uranoscopus scaber (%75), Mullus barbatus barbatus (%75), Marmara
Denizi’nde Trachurus trachurus (% 61,11), Serranus hepatus (% 61,11),
Merluccius merluccius (% 55,56) ve Ege Denizi’'nde Citharus linguatula
(%83,33), Trachurus trachurus (%79,17), Merluccius merluccius (%70,83),
Mullus barbatus barbatus (%70,83)’dur. Makroomurgasiz tiirler igin gériinme
siklig1 en fazla olan tiirler ise Bati Karadeniz’de Liocarcinus depurator (%70),
Marmara Denizi’nde Parapenaeus longirostris (% 55,56) ve Ege Denizi’nde
Parapenaeus longirostris (%70,83), Illex coindetii (%62,50) ve Eledone cirrhosa
(%58,33)’dur.

Bat1 Karadeniz’de ortalama balik biyokiitlesi 2016 yilinda 2568+453 kg/km?, 2019
yilinda 2450+635 kg/km? ve 2021 yilinda 17614208 kg/km? olarak hesaplanmustir.
2021 yilinda kopek baliklarindan Dasyatis pastinaca tiiriiniin  biyokiitle
degerlerinde azalma goriilmesine ragmen, Raja clavata degerlerinde bir yiikselme
dikkati ¢cekmektedir. Demersal balik tiirlerine baktiimizda yedi tlirde azalma
(Gobius niger, Merlangius merlangus, M. barbatus, Pegusa nasuta, Platichthys
flesus, Scophthalmus maximus, Scorpean porcus), ii¢ tiirde artig (Chelidonichthys
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lucerna, N. melanostomus, Spicara smaris) ve bir tirde (Mesogobius
batrachocephalus) degisimin olmadigi goriilmektedir.

Marmara Denizi’nde ortalama balik biyokiitlesi 2016 yilinda 777,95+253 kg/km?,
2019 yilinda 2351+610 kg/km? ve 2021 yilinda 293942057 kg/km? olarak
hesaplanmistir. Balik tiirlerinin biyokiitleleri incelendiginde; kopek baliklarindan,
Scyliorhinus canicula ve D.pastinaca tiiriinde, pelajik baliklarindan Sprattus
sprattus tiirtinde, demersal baliklardan ise M. merlangus, C. lucerna, M. barbatus,
Trigla lyra, Eutigla gurnardus’un biyokiitle degerlerinde azalma goriilmektedir.
Bunun diginda dort tiiriin (M. merluccius, T. trachurus, Solea solea ve P.
longirostris) biyokiitle degerlerinde bir artig gorillmektedir.

Ege Denizi’'nde ise ortalama balik biyokiitlesi 2019 yilinda 1146233 kg/km? ve
2021 yilinda 1253+£327 kg/km? olarak hesaplanmistir. Képek baliklarmdan S.
canicula ve R. clavata, kemikli baliklardan Gadiculus argenteus, Lepidorhombus
boscii, Lophius budegassa, M. merluccius, M. barbatus, Pagellus acarne, Pagellus
erythrinus, T. lyra, Zeus faber ve S. Solea tiirlerinde azalma bulunmaktadir.
Bununla birlikte, Micromesistius poutassou, Coelorinchus caelorhincus, C.
lucerna ve Phycis blennoides tiirlerinin biyokiitle degerlerinde degisim mevcut
degildir. Tirlerin biyokiitle degerlerindeki bu azalma; asir1 av baskisi, deniz
kirliligi, iklim degisikligi, miisilaj, istilaci tiirlerin ekosisteme girmesi gibi bircok
faktorlerden kaynaklanabilir.

Anahtar Kelimeler: Balik, makroomurgasiz, Bati Karadeniz, Marmara Denizi,
Ege Denizi
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ABSTRACT

In this study, within the framework of the project entitled as “Integrated pollution
monitoring project in Turkish Seas (MoEUCC -TUBITAK/MAM; 2020-2021)",
carried out in the summer and autumn period of 2021, aimed at determining the
fish and macroinvertebrate biodiversity in the western Black Sea, Sea of Marmara
and Aegean Sea which the bottom trawl/beam trawl operations were performed at
62 different sampling stations mainly at four different depth contours (0-20 m, 20-
50 m, 50-100 m and 100-300 m) located in the littoral zones. The hauling time was
30/60 minutes and hauling speed was conducted for 2-3 miles/hour. The
composition of species, biomass, species diversity, and the frequency of
occurrence were calculated for each haul by determining all fish and
macroinvertebrate species in the total catch. In this study, it was determined that a
total of 34 fish species and 17 macroinvertebrate species in the western Black Sea,
38 fish species and 31 macroinvertebrate species in the Sea of Marmara and 89
fish species and 64 macroinvertebrate species in the Aegean Sea. Neogobius
melanostomus (80%), Uranoscopus scaber (75%) and Mullus barbatus barbatus
(75%), were the most commonly seen species for Osteichthyes in the western
Black Sea, Trachurus trachurus (61.11%), Serranus hepatus (61,11%), Merluccius
merluccius (55.56%) in the Sea of Marmara and Citharus linguatula (83.33%),
Trachurus trachurus (79.17%), Merluccius merluccius (70.83%), Mullus barbatus
barbatus (70.83%) in the Aegean Sea. Liocarcinus depurator (70%) in the western
Black Sea, Parapenaeus longirostris (55.56%) in the Sea of Marmara and
Parapenaeus longirostris (70.83%), Illex coindetii (62.50%) ve Eledone cirrhosa
(58.33%) in the Aegean Sea had the highest frequency of occurrence among
macroinvertebrate species.

The average fish biomass was 2568+453 kg/km? in 2016, 2450+635 kg/km? in
2019 and 17614208 kg/km? in 2021 in the western Black Sea. Although the
biomass value of Dasyatis pastinaca decreased in 2021, an increase biomass value
was observed for Raja clavata. Considering the demersal fish species, a decrease
in seven species (Gobius niger, Merlangius merlangus, M. barbatus, Pegusa
nasuta, Platichthys flesus, Scophthalmus maximus, Scorpean porcus), an increase
in three species (Chelidonichthys lucerna, N. melanostomus, and Spicara
sibisdemaris) and one species (Mesogobius batrachocephalus) appears to have not
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changed. The average fish biomass was 777,95+253 kg/km? in 2016, 2351+610
kg/km? in 2019 and 293942057 kg/km? in 2021. When the biomass of fish species
are examined; The biomass value of chondrichthyes species (Scyliorhinus canicula
and D. pastinaca) and of pelagic fish species Sprattus sprattus, and of demersal
fish species M. merlangus, C. lucerna, M. barbatus, Trigla lyra, Eutigla gurnardus
are decreased. Apart from this, an increase is observed in the biomass values of
four species (M. merluccius, T. trachurus, Solea solea and P. longirostris). The
average fish biomass was 1146233 kg/km? in 2019, and 1253+327 in 2021. S.
canicula and R. clavata from chondrichthyes, Gadiculus argenteus,
Lepidorhombus boscii, Lophius budegassa, M. merluccius, M. barbatus, Pagellus
acarne, Pagellus erythrinus, T. lyra, Zeus faber and S. solea from bony fishes are
decreased. However, there is no change in the biomass values of Micromesistius
poutassou, Coelorinchus caelorhincus, C. lucerna and Phycis blennoides. The
decrease in the biomass values of the species; It can be caused by many factors
such as fishery pressure, marine pollution, climate change, mucilage, introduction
of invasive species into the ecosystem.

Keywords: Fish, macroinvertebrate, Western Black Sea, Sea of Marmara, Aegean
Sea
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Esin Batir
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OZET
Arastirma T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanlhgi-
CEDIDGM/Laboratuvar, Ol¢iim ve izleme Dairesi Baskanligi'nca yiiriitiilen ve
TUBITAK-MAM CTUE koordinasyonunda gerceklestirilen “Denizlerde
Biitiinlesik Kirlilik Izleme 2020-2022 Programi”  kapsaminda yapilmustir.
Calismada dip trol avciligr ile balilk ve omurgasiz canlilarin biyogesitliligi
arastirllmistir.  Eyliil 2021°de Dogu Karadeniz (Sinop-Hopa)’de MEDIST
protokoliine uygun dip trolii kullanilarak Sinop-Hopa arasi littoral bdlgede trole
acik ve kapali alanda ve ti¢ farkli derinlik konturunda (0-20 m, 21-50 m ve 51-100
m) toplam 30 ayr1 istasyonda trol operasyonlari ger¢eklestirilmistir. Her bir ¢ekim
sonucunda elde edilen toplam av igerisindeki balik ve omurgasiz tiirlerin timii
tespit edilerek avdaki tiir kompozisyonu, biyomas miktari, tir cesitliligi ve
goriinme siklig1 hesaplanmistir. Caligma sahasinda; elde edilen bolluk degerleriyle
kiimelenme ve MDS analizi ile bolgeler arasi (trole agik ve kapali alan) ve
derinlige bagli degisimler ortaya ¢ikarilmistir.
30 dip trolii ¢ekimleri sonucunda, iki taksonomik gruba ait 36 balik tiirii ve 5
taksonomik gruba ait 25 omurgasiz tiir elde edilmistir. Genel olarak bu taksonomik
gruplar igerdikleri tiir sayilarina gore sirasiyla; kemikli baliklar (Osteichthyes) 33
tiir, kikirdakli baliklar (Chondrichthyes) 3 tiir, kabuklular (Crustacea) 10 tiir,
yumusakcalar (Mollusca) 12 tiir ve bu gruplarin disinda ayica 1 tiir Cnidaria, 1 tiir
Echinodermata ve 1 tiir Tunicata’dir.
Arastirmada elde edilen tiirlerin goériinme sikligimi inceledigimizde; 9 tiir devamli,
17 tir yaygm ve 35 tiir seyrek olarak goriinmektedir. Kemikli baliklar iginde
goriinme siklig1 en fazla olan tiirler Gobius niger (%93), Merlangius merlangus
(%77), Mullus barbatus (%73), Trachurus mediterraneus (%63), Neogobius
melanostomus (%53),”dir. Kikirdakli baliklar i¢inde goriinme siklig1 en fazla olan
tir Raja clavata (%80) oldugu tespit edilmistir. Omurgasiz tiirler iginde ise,
goriinme sikligi en fazla olan tiir Liocarcinus depurator ve Rapana venosa (%
47) dir.
Trole agik olan bdlgede bulunan istasyonlardan elde edilen tiir sayisi, tiir ¢esitliligi
gibi indekslerin degerleri ¢aligma alanmin en yiiksek degerlerini olusturdugu
gozlenmigtir. Calisma sahasindaki istasyonlarda bolluk degerleri igin farkin
anlamlilig: tek yonlii ANOSIM ile test edilmis ve global R degeri 0,71 olarak elde
edilmistir. Bolgesel olarak trole agik ve trole kapali alan arasinda fark oldugu
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goriilmiistiir (P<0,05). Calismada kullanilan ii¢ derinlik konturu arasindaki farkin
anlamliligi Pairwise ANOSIM ile analiz edilmis. Analiz sonucunda 0-20m ve 51-
100 m derinliklerde si1g ve derin bolgenin farkli oldugu gorilmiistir (R=0,91;
P=0,01).

Anahtar Kelimeler: Dogu Karadeniz, biyogesitlilik, demersal balik, omurgasiz.
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ABSTRACT
The research was carried out within the scope of the "Integrated Marine Pollution
Monitoring 2020-2022 Program™ carried out by the Ministry of Environment,
Urbanization and Climate Change-CEDIDGM/Laboratory, Measurement and
Monitoring Department and coordinated by TUBITAK-MAM CTUE. In the study,
biodiversity of fish and invertebrates with bottom trawling was investigated. In
September 2021, in the Eastern Black Sea (Sinop-Hopa) by using the bottom
trawler in accordance with the MEDIST protocol, the littoral region between Sinop
and Hopa (allowed and forbidden to the trawl), three different depth contours (0-
20 m, 21-50 m and 51-100 m) and trawling operations were carried out at a total of
30 different stations. All of the fish and invertebrate species in the total catch
obtained as a result of each collection were determined and the species
composition, amount of biomass, species diversity and frequency of occurrence in
the catch were calculated. In the working area; with the abundance values
obtained, clustering and MDS analysis, inter-regional (allowed and forbidden area
to the trawl) and depth-related changes were revealed.
As a result of 30 bottom trawling shots, 36 fish species belonging to two
taxonomic groups and 25 invertebrate species belonging to 5 taxonomic groups
were obtained. In general, these taxonomic groups are respectively according to
the number of species they contain; bony fish (Osteichthyes) 33 species,
cartilaginous fish (Chondrichthyes) 3 species, crustaceans (Crustacea) 10 species,
mollusks (Mollusca) 12 species. Apart from these groups, 1 species of Cnidaria, 1
species of Echinodermata and 1 species of Tunicata.
When the frequency of appearance of the species is examined; 9 species are
continuous, 17 species are common and 35 species are rare. Among the bony fish,
the most common species are Gobius niger (93%), Merlangius merlangus (77%),
Mullus barbatus (73%), Trachurus mediterraneus (63%), Neogobius melanostomus
(53%). Raja clavata (80%) was found to be the most common species among
cartilaginous fish. Among the invertebrate species, the species with the highest
incidence are Liocarcinus depurator and Rapana venosa (47%).
It has been observed that the values of indices such as the number of species and
species diversity obtained from the stations in the region open to trawling
constitute the highest values of the study area. The significance of the difference
for abundance values at stations in the study area was tested with one-way
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ANOSIM and the global R value was obtained as 0.71. There was a regional
difference between allowed and forbidden area to the trawl (P<0.05). The
significance of the difference between the three depth contours used in the study
was analyzed with Pairwise ANOSIM. As a result of the analysis, it was observed

that the shallow and deep regions were different at 0-20 m and 51-100 m depths
(R=0.91; P=0.01).

Keywords: Eastern Black Sea, biodiversity, demersal fish, invertebrate.
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OZET

Bu calisma T.C. Cevre, Sechircilik ve Iklim Degisikligi Bakanlhgi-
CEDIDGM/Laboratuvar, Ol¢iim ve izleme Dairesi Baskanligi'nca yiiriitiilen ve
TUBITAK-MAM CTUE koordinasyonunda “Denizlerde Biitiinlesik Kirlilik
Izleme 2020-2022 Programi” kapsaminda Dogu Karadeniz’de yapilmis olup,
MEDITS protokoliindeki yontem benimsenmis ve uygulanmistir. Karadeniz’in
6zel durumu nedeniyle derinlik tabakalari modifiye edilerek ii¢ farkli derinlik
konturunda (0-20 m, 20-50 m ve 50-100 m) toplam 30 ayr1 istasyonda dip trol
operasyonlar1 gergeklestirilmistir. Trol ag1 deniz tabanina oturduktan sonra 2,8-3
deniz mili/s hiz ile 30 dakika siireyle ¢ekilmistir. Her bir trol 6rneklemesinde, trol
ag1 giliverteye alindiktan sonra avin tamami tiirlerine gore ayrilarak sayilari
kaydedilmis ve toplam agirliklar1 dl¢iilmiistiir. Tiirlerin boy-frekanslar1 alinmistir.
Ayrica, barbunya, mezgit ve kalkan baliklarinin total boylar1 ve agirliklart
oOlciilerek, makroskobik olarak cinsiyetleri tayin edilmis ve MEDITS protokoliinde
belirtilen siniflandirmaya gore gonad olgunluk safhalari belirlenmistir. Biyokiitle
tahminleri “Taranan Alan Yontemi” kullanilarak yapilmistir. Biitiin istasyonlarda
su kolonu sicaklik, tuzluluk, elektriksel iletkenlik, sigma-t, 151k gecirgenligi,
klorofil a, pH ve ¢6ziinmiis oksijen profillemesi SeaBird SBE-25 Plus CTD ile
yapilmistir. Calisma bulgularina gére; balik biyokiitlesi 3707,22 (kg/km?), bolluk
degeri 199863,4 (birey/km?), ve makrozoobentik tiirlerin biyokiitlesi ise 163,1
(kg/km?), bolluk degeri 3631,2 (birey/km?) olarak belirlenmistir. Ticari dncelige
sahip demersal tiirlerin Karadeniz havzasinda yapilan stok degerlendirme
analizleri ve tarihsel dongii icerisindeki degisimi ve boy-agirlik iliskileri detayl
bi¢cimde incelenmistir.

Anahtar Kelimeler: Dogu Karadeniz, demersal balik tiirleri, makrozoobentoz,
CPUA, boy-agirlik iligkisi
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Central Fisheries Research Institute
murat.dagtekin@tarimorman.gov.tr

ABSTRACT

This study was carried out in the Eastern Black Sea Region within the scope of the
"Integrated Marine Pollution Monitoring 2020-2022 Program™ performed by the
Ministry  of  Environment, Urbanization and  Climate = Change-
CEDIDGM/Laboratory, Measurement and Monitoring Department and under the
coordination of TUBITAK-MAM CTUE, and the method in the MEDITS protocol
was adopted and implemented. Due to the special circumstance of the Black Sea,
the depth layers were modified and bottom trawling operations were carried out at
30 different stations in three different depth contours (0-20 m, 20-50 m and 50-100
m). The trawler net was towed for 30 minutes at a speed of 2.8-3 knots/s after
sitting on the seabed. In each trawl sampling, after the trawl net was taken to the
deck, the whole catch was separated according to its types, their numbers were
recorded and their total weights were measured. The length-frequency of the
species were taken. In addition, the total length and weight of red mullet, haddock
and turbot fish were measured, their sexes were determined macroscopically and
gonadal maturity stages were determined according to the classification specified
in the MEDITS protocol. Biomass estimates were made using the "Scanned Area
Method". At all stations, water column temperature, salinity, electrical
conductivity, sigma-t, light transmittance, chlorophyll a, pH and dissolved oxygen
profiling were done with SeaBird brand SBE-25 Plus CTD.According to the study
findings; The fish biomass was 3707.22 (kg/km?), the abundance value was
determined 199863.4 (individual/km?), the biomass of macrozoobenthic species
was 163.1 (kg/km?) and the abundance value was 3631.2 (individual/km?). The
stock evaluation analyzes of commercial priority demersal species in the Black Sea
basin and their change in the historical cycle and their length-weight relationships
were examined in detail.

Keywords: Eastern Black Sea, demersal fish species, macrozoobenthic species,
CPUA, length-weight relationship
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KUZEY-DOGU AKDENIZ DiP TROLU CALISMASI
KAPSAMINDA KUZEY-DOGU AKDENIiZ’DE iYi
CEVRESEL DURUMUN DEGERLENDIRMESI

Meltem Ok, Begiim Ece Tohumcu, Batikan Bilir, Deniz Eskinat,
Sefa Marangoz, Ali Cemal Giicii
Orta Dogu Teknik Universitesi Deniz Bilimleri
Enstitiistimeltemok@ims.metu.edu.tr

OZET

“Denizlerde  Biitiinlesik  Kirlilik izleme Projesi” (CSIDB/CEDIDGM-
TUBITAK/MAM) kapsaminda Dogu Akdeniz’de iyi ¢evresel durumun (ICD) dip
trolii sdrvey verileri kullanilarak ortaya konmasi amactyla anilan alanda bir dip
trolii c¢alismasi gergeklestirilmistir. Bu kapsamda c¢aligmalar Dogu Akdeniz’i
temsilen Iskenderun, Mersin ve Anamur kérfezlerini kapsayan alanda toplamda 8
alt bolgede gerceklestirilmis olup bu her alt bdlge biyogesitlilik degisimleri ve
olasi kiyi-acik gocleri dikkate alinarak 3 farkli derinlik tabakasi boyunca
orneklenmistir.Calisma kapsaminda Avrupa Birligi Denizcilik Stratejisi Cerceve
Direktifi (MSFD)'nin D3 (Ticari balik¢ilik ve kabuklular) tanimlayicisi igerisinde
verilen kriterler icerisinde popiilasyona dair (Biyokiitle ve bolluk indeksleri,
orneklenen popiilasyon igerisinde ortalama ilk iireme boyundan daha biiyiik boylu
bireylerin orani, biitiin 6rneklenen tiirler igerisinde ortalama maksimum boy,
orneklenen balik boy dagiliminin %95°lik kismi gibi) gostergelerin yani sira
kondisyon faktdrii ve hepatosomatik indeks ile bunlarin alansal ve zamansal
degisimleri de belirlenmistir.

Dip trolii ¢alisma sonuglari ekolojik kalite agisindan zamansal ve bdlgesel
degerlendirmelerle uyumlu olup 6zellikle son yillarda bdlgede istilact bir tiiriin
(Pomadasys stridens) bolluk ve biyokiitle miktarlarinda gbzlenen asir1 artis
sebebiyle daha da artan istilaci tiir baskisinin Dogu Akdeniz’de iyi ¢evresel durum
gostergeleri iizerinde etkili oldugunu isaret etmektedir. Caligmanin 6zellikle dogu-
bati simirlarini olusturan alt bolgelerdeki ekolojik kalite degisimleri dikkate
alindiginda bu etkinin daha da 6ne ¢ikt181 dikkati gekmektedir.

Anahtar Kelimeler: Demersal balik popiilasyonlari, Deniz Stratejisi Cergeve
Direktifi, D3 tanimlayicisi, Tyi Cevresel Durum, Kuzeydogu Akdeniz
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ASSESSMENT OF GOOD ENVIRONMENTAL STATUS IN
NORTH-EASTERN MEDITERRANEAN WITHIN THE
SCOPE OF BOTTOM TRAWL SURVEY

Meltem Ok, Begiim Ece Tohumcu, Batikan Bilir, Deniz Eskinat,
Sefa Marangoz, Ali Cemal Giicii
Middle East Technical University, Institute of Marine Sciences
meltemok@ims.metu.edu.tr

ABSTRACT

Within the scope of the “Integrated Marine Pollution Monitoring Project”
(MoEUCC -TUBITAK/MAM), a bottom trawl survey was carried out in order to
assess good environmental status (GES). The bottom trawl sampling was
performed at sub-regions in Iskenderun, Mersin and Anamur bays representing the
North-eastern Mediterranean, and each sub-region was sampled across 3 different
depth strata taking into account biodiversity changes and possible vertical
migrations. Within the scope of the study, as well as indicators related to the
population parameters given in the descriptor D3 (commercial fishery and
crustaceans) of the European Union “the Marine Strategy Framework Directive”
(MSFD) (Biomass and abundance indices, Proportion of fish larger than the mean
size of first sexual maturation, mean maximum length across all species found in
research vessel surveys, 95% percentile of the fish length distribution observed in
research vessel surveys) condition factor and hepato-somatic index and their
spatiotemporal variations were also determined. The results are in line with the
temporal and regional variations in the assessments of good environmental status
(GES), and point out that the pressure by the invasive species, which has
intensified due to the recent dramatic increase in the biomass of a certain species
namely Pomadasys stridens in the North Eastern Mediterranean has effect on GES
indicators. Considering the changes in ecological quality assessments at sub-
regions level of the east-west borders of the study area, it is noteworthy that this
effect is more prominent.

Keywords: Demersal fish populations, the Marine Strategy Framework Directive,
Descriptor D3, Good Environmental Status, North-eastern Mediterranean Sea
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DEGISEN AKDENIZ’iN YENi YUZU, Pomadasys stridens

Ali Cemal Giicii, Suna Tiiziin, Merve Kurt, Gizem Akkus, Batikan Bilir,
Meltem Ok, Deniz Eskinat
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
gucu@ims.metu.edu.tr

OZET
Akdeniz ekosistemi kirlilik, 1sinma, yabanci tiir ve balik¢ilik baskisi altinda
hassaslagmakta ve degisime ugramaktadir. Bu degisimin gostergelerinden biri de
Tiirkiye kiyilarinda ilk kez 2009 yilinda kaydedilen ¢izgili gargur baligidir. Bu
balik ODTU-DBE’nin Erdemli kiyisinda gergeklestirdigi aylik seferlerde ise ilk
olarak Ekim 2012 yilinda kaydedilmis ve izleyen yillarda hizli bir artis
sergileyerek yayilim alanini genisletirken, 35 tonu asan ¢ok yiiksek biyokiitle
degerlerine ulagsmustir.
Tiirtin bu denli basarili olmasinin ardindaki sebeplerden birinin {ireme stratejisinin
Akdeniz’e uygunlugunu oldugu diisiiniilmektedir. Uremek {izere gonad
gelistirmeye basladigr donemde artan klorofil degerleri ve 6trofikasyonun da tiiriin
basarisina etkili olabilecegine isaret etmektedir. Nitekim mide analizleri, tiiriin
gonad gelistirdigi donemdeki diyetinde Otrofikasyon gdstergesi poliketlerin
arttigin1 gostermektedir. Bu dénemde tiiriin mide igerigine bakildiginda tiikettigi
besin bilegenlerinin, ticari degeri yiiksek ve balik¢1 filosunun hedef tiirlerinden ve
Ozellikle de barbunya baligmin iizerinden beslendigi organizmalardan farkli
olmadig1 goriilmektedir. DEN-IZ projesi kapsaminda toplanan veriler, bdlgede
dagilim gosteren barbunya baliklarinin, iyi g¢evresel durum gostergesi olarak
onerilen viicut kondisyonunun da ayni alani paylastiklart gargur baliklarinin
miktariyla iligkili olduguna isaret etmektedir. Bunlarin yaninda, en yogun olarak
30-40 metrelerde bulunan ¢izgili gargurun bu denli yiiksek biyokiitle degerine
ulagabilmesinin bir diger nedeni de trol av sahasmin disinda kalmasi ve ticari
degerinin olmamasi nedeniyle de avlanmamasidir.
Diger taraftan Tiirkiye’nin de iiyesi oldugu Birlesmis Milletler Orgiitii, 2030
Sirdirilebilir Kalkinma Hedefleri arasina siirdiiriilebilir yiiksek iiriin eldesini
saglamak amaciyla balik stoklarinin izlenmesini koymustur. ODTU-DBE’nin,
Akdeniz Balik¢ilik Komisyonunca belirlenmis Oncelikli tiirleri izlemek {iizere
yaptig1 c¢aligmalarin sonuglarmma gore, stoklarin durumunu orta seviyede
seyrederken, gargur baliginin artmasinin ardindan aymi stoklarin durumu asir
avlaniyor seklinde sonu¢ vermeye baslamigtir. Tirkiyenin balik¢iligt iyi
yonetemedigi seklinde de yorumlanabilecek bu durum, isinmanin etkisiyle
tropiklesen Akdeniz'de yayilmaci tiir baskisinin daha da artacagi dikkate
alindiginda, mevcut balik¢ilik diizenlemelerinde koklii degisiklikler yapilmasini
gerektigini gostermektedir.

Anahtar Kelimeler: Pomadasys stridens, Dogu Akdeniz, Lessepsian baskisi
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THE NEW FACE OF THE CHANGING MEDITERRANEAN,
Pomadasys stridens

Ali Cemal Giicii, Suna Tiiziin, Merve Kurt, Gizem Akkus, Batikan Bilir,
Meltem Ok, Deniz Eskinat
Middle East Technical University, Institute of Marine Sciences
gucu@ims.metu.edu.tr

ABSTRACT

The Mediterranean ecosystem is becoming sensitive and changing under the
pressure of pollution, warming, foreign species, and fisheries. One of the
indicators of this change is the Lessepsian immigrant striped piggy recorded on the
Turkish coast in 2009. The first occurrence of this fish in the monthly trawl
surveys conducted by the METU-DBE on the Erdemli coast dates back to October
2012. The species expanded rapidly in the following years and reached very high
biomass values exceeding 35 tons. One of the reasons behind the success of the
species is the suitability of its breeding strategy for the Mediterranean. Increasing
chlorophyll at the time of development of gonads for reproduction indicates that
the species' success may also be affected by eutrophication. As a matter of fact,
stomach analyses show that the eutrophication indicator polychates increase in the
species' diet during the same period. In this period, the stomach content analysis
suggested that the food components consumed are not different from the fish
fleet's target species, especially the organisms on which the red mullet is fed. The
data collected within the scope of the DEN-IZ project indicate that the body
condition of the red mullet fish distributed in the region, which is suggested as an
indicator of good environmental status, is also related to the amount of striped
piggy with which they share the same area. In addition, another reason why the
striped piggy can reach such a high biomass value is that their bathymetric
distribution, which is mostly between 30-40 meters remains outside the trawling
grounds. On the other hand, the United Nations, of which Turkey is a member, has
included monitoring of the fish stocks among the 2030 Sustainable Development
Goals to achieve maximum sustainable yield. According to the results of the
studies carried out by METU-DBE to monitor the priority species determined by
the General Fisheries Commission for the Mediterranean Sea, while the status of
the stocks was at a moderate level, after the increase in P. stidens, the status of the
same stocks began to result as overfished. This situation, which can also be
interpreted as Turkey's inability to manage fisheries well, shows that radical
changes should be made in the current fishing regulations, considering that the
invasion of the exotic species will increase in the Mediterranean Sea which is
being tropicalized due to warming.

Keywords: Pomadasys stridens, Eastern Mediterranean, Lessepsian pressure
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ULUSAL MAViIi EKONOMIi STRATEJiSi NE OLMALI?

Baris Salihoglu, Devrim Tezcan, Mustafa Yiicel
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti
baris@ims.metu.edu.tr

OZET
Mavi Ekonomi, deniz ve su kaynaklariyla ilgili is fikirlerini ¢evre ve ekonomik
yaklagim yoluyla tesvik eden eylemler biitiiniidiir. Avrupa'nin denizel sektorler
i¢in ¢dzlim Onerisi olan 'Mavi Ekonomi' yilda yaklagik 500 milyar avroluk gelirle
yaklagik 5,4 milyon kisiye istthdam saglamaktadir.
Ug tarafi denizlerle cevrili iilkemizde bircok deniz sektorii faaliyet gdstermektedir.
Ancak bu sektorlerin birbirleri ve gevre ile etkilesimleri hep goz ardi edilmistir.
Siirdiiriilebilir mavi ekonomi stratejisinin Tiirkiye’ye uygulanmasi halinde
iilkemizde olusacak “Mavi Ekonomi” mevcut deniz sektorlerinin gelismesine katk1
saglayacagi gibi yeni sektorlerin olusmasinin da yolunu agacaktir.
ODTU Deniz Bilimleri Enstitiisii, 50 yildir tiim Tiirkiye denizlerinde bu temel
bilgiyi iiretmektedir. Ozellikle kurulu oldugu Mersin Korfezi'nde gergeklestirdigi
ulusal ve uluslararasi projeler sayesinde, deniz arastirmalar alaninda ¢ok biiyiik
tecriibeye sahiptir. Kalkinma Bakanlig tarafindan desteklenen Deniz Ekosistem ve
Iklim Arastirmalar1 Merkezi (DEKOSIM) projesi sayesinde ODTU Tiirkiye
denizlerinde ilk siirekli ve diizenli gézlem sistemleri kurmus, uzun siireli izleme
faaliyetlerine baslamistir. DEKOSIM projesi Mavi Ekonomi kapsaminda
yapilacak calismalara altlik olusturmaktadir. DEKOSIM projesinin &rtesinde T.C.
Cevre, Sehircilik ve Iklim Bakanligi, MARMOD, MARDESS ve Deniz izleme
projeleri ile AB CONNECT ve BRIDGE-BS projeleri biiyiik kapsamli bu
stratejileri destekleyen projeler olarak one ¢ikmaktadir. Bu sunumda Mavi
Ekonomi kapsaminda ulusal diizeyde ne gibi ¢alismalarin yapilmasi gerektigi ve
izlenecek yol haritasi 6zetlenecektir.

Anahtar Kelimeler: Mavi ekonomi, strateji, deniz aragtirmalari
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WHAT SHOULD BE THE NATIONAL BLUE ECONOMY
STRATEGY?

Baris Salihoglu, Devrim Tezcan, Mustafa Yiicel
Middle East Technical University, Institute of Marine Sciences
baris@ims.metu.edu.tr

ABSTRACT
The Blue Economy is a set of actions that promote marine and water resources
business ideas through an environmental and economic approach. The 'Blue
Economy', Europe's solution proposal for the marine industries, employs
approximately 5.4 million people with an annual income of approximately 500
billion Euros.
Many marine sectors operate in our country, which is surrounded by seas on three
sides. However, the interactions of these sectors with each other and with the
environment have always been ignored. If the sustainable blue economy strategy is
implemented in Turkey, the “Blue Economy” that will be formed in our country
will not only contribute to the development of existing marine sectors, but also
pave the way for the formation of new sectors.
METU Marine Sciences Institute has been producing this basic knowledge in all
Turkish seas for 50 years. It has a great experience in the field of marine research,
especially thanks to the national and international projects carried out in Mersin
Bay, where it is established. Thanks to the Marine Ecosystem and Climate
Research Center (DEKOSIM) project supported by the Ministry of Development,
METU established the first continuous and regular observation systems in the seas
of Tiirkiye and started long-term monitoring activities. The DEKOSIM project
forms the basis for the studies to be carried out within the scope of the Blue
Economy. Under the DEKOSIM project, the Ministry of Environment,
Urbanization and Climate Change, MARMOD, MARDESS and Marine
Monitoring projects, and the EU CONNECT and BRIDGE-BS projects stand out
as projects that support these broad strategies. In this presentation, what kind of
work to be done at the national level within the scope of the Blue Economy and
the road map to be followed will be summarized.

Keywords: Blue economy, strategy, marine researches
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TURKIYE’DE KIYI ALANLARI iCIiN iYI CEVRESEL
DURUM UYGULAMA ARACI: BUTUNLESIK KIYI
ALANLARI iZLEME VE PLANLAMA MODELI

Bahar Eser, Emrah Soylemez
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi-MPGM
bahar.eser@csb.gov.tr

OZET

Onemli dogal kaynaklarimiz arasinda yer alan kiyilarimiz sanayi ve turizm
yatirimi, su Urlnleri {iretimi, konut, liman, iskele gibi degisik amaglarla
kullanilmakta, bu durumun sonucunda yogun yapilasma nedeniyle kiyilarin dogal
yapisinin bozulmasi tehlikesi ortaya g¢ikmaktadir. S6z konusu baski ile kiyt
alanlarmin ciddi bir sekilde tahrip edildigi ve buna bagli olarak birgok sorunun
ortaya ciktigr goriilmektedir. Bu sorunlarin ¢6ziimiinde mevcut planlama ve
uygulama sistemi ile kurumsal ve yasal yapinin yetersizliklerinden yola ¢ikarak,
kiy1 alanlarina yonelik yeni bir planlama, yonetim anlayisi ve yaklagiminin
gelistirilmesi ihtiyaci bulunmaktadir. Bu nedenle Tiirkiye kiyilarina yonelik kiy1
alanlarinin dengeli ve siirdiiriilebilir bir sekilde korunarak kullanilmasini saglamak
amactyla, 2007 yilindan itibaren biitiinlesik kiy1 alanlari planlama calismalari
ylriitilmektedir. Diger yandan, kiy1 alanlarma iligkin denizel ve karasal
ekosistemlerin korunmasi amaciyla, BM c¢atis1 altinda Biitiinlesik Izleme ve
Degerlendirme Programi bulunmaktadir. Kiyilar agisindan o6nemli olan kiyi
planlamasi ile kiymin izlenmesinin birlikte ele alinmasi iilkeler agisindan kiyi
alanlarinda siirdiiriilebilirligin saglanmasinda yeni bir agilim saglamaktadir. Bu
kapsamda, Akdeniz kiyilarinda biyolojik ¢esitliliginin korunmasi ve kiy1
erozyonunun Onlenmesi amaciyla UNEP-MAP tarafindan 2013 yilindan itibaren
kara-deniz etkilesim alanlar1 olan kiyilarda izleme ¢alismalar1 baslatilmigtir. Bu
calisma ile Tiirkiye’de 2022 yilinin ikinci yarisinda yapilan ve kiy1 ekosistemlerini
daha genis alanlarda biitiinciil ve homojen olarak karakterize etmeye yonelik ilk
sistematik izleme ¢aligmasini, biitiinlesik kiy1 alan1 ¢calismalari ile birlikte ele alan
bir model cer¢evesinde, kiyilarin siirdiiriilebilirligi konusunda yeni bir uygulama
araci ortaya konmus olacaktir.

Anahtar kelimeler: Biitiinlesik Kiy1 Alanlar1 Planlamas, Biitiinlesik Kiy1 izleme
ve Planlama Modeli, Kiy1 Alanlari igin Iyi Cevresel Durum
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GOOD ENVIRONMENTAL STATUS PRACTICE TOOL FOR
COASTAL AREAS IN TURKEY: INTEGRATED COASTAL
ZONE MONITORING AND PLANNING MODEL

Bahar Eser, Emrah Séylemez
Ministry of Environment, Urbanization and Climate Change, General Directorate
of Spatial Planning
bahar.eser@csb.gov.tr

ABSTRACT

Coastal zones, as important natural resources, are used for various purposes such
as industrial and tourism investments, aquaculture, housing, ports, and piers, and
as a result of this situation, intensive artificialization occurs in coastal areas. Thus,
there is a danger of deterioration of the natural structure of coastal areas. With this
human-based pressure, coastal areas are severely damaged and many problems
arise accordingly. Based on the inadequacies of the existing planning and
implementation system, and institutional and legal structure in solving these
problems, there is a need to develop a new planning, management understanding,
and approach for coastal areas. For this reason, integrated coastal area planning
studies have been carried out for the Turkish coasts since 2007 to ensure that
coastal areas are protected and utilized in a balanced and sustainable manner. On
the other hand, there is an Integrated Monitoring and Evaluation Program under
the umbrella of the UN for the protection of marine and terrestrial ecosystems
related to coastal areas. Combining coastal planning and coastal monitoring, which
are important for coasts, provides a new opening for countries to ensure
sustainability in coastal areas. In this context, to protect biodiversity and prevent
coastal erosion on the Mediterranean coasts, UNEP-MAP has initiated monitoring
studies on coasts with land-sea interaction areas since 2013. With this study, a new
implementation tool for coastal sustainability will be put forward within the
framework of a model that addresses the first systematic monitoring study carried
out in the second half of 2022 in Turkey to characterize coastal ecosystems
holistically and homogeneously in larger areas, together with integrated coastal
area studies.

Keywords: Integrated Coastal Zone Planning; Integrated Coastal Zone
Monitoring and Planning Model, GES for Coastal Areas
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DUNYA'DA DENiZ MEKANSAL PLANLAMA

Kemal Piarbasi
Baltik Deniz Cevre Koruma Komisyonu (HELCOM)
kemal.pinarbasi@helcom.fi

OZET
Deniz mekansal planlama (MSP), okyanustaki insan faaliyetlerini siirdiiriilebilir ve
verimli bir sekilde organize etmeyi ve yonetmeyi amaglayan bir siirectir. Ekolojik,
ekonomik ve sosyal yonleri dikkate alan ve paydaslari karar alma siireglerine dahil
eden biitiinciil bir deniz yonetimi yaklasimidir. MSP ile ilgili AB Direktifinde,
ilgili Uye Devlet yetkililerinin ekolojik, ekonomik ve sosyal hedeflere ulagmak
i¢in deniz alanlarindaki insan faaliyetlerini analiz ettigi ve organize ettigi bir siireg'
olarak tanimlanmaktadir.
MSP'nin birincil amaci, balikgilik, enerji gelistirme, nakliye, koruma ve
rekreasyon gibi deniz kaynaklarinin ve alanin kullanimima yonelik catisan ¢ikarlari
ve Oncelikleri dengelemektir. MSP, okyanusu ve kaynaklarini haritalandirarak,
farkli sektorler arasindaki ¢atismalari belirlemek ve ¢6zmek ve siirdirilebilir
kalkinmay1 tegvik etmek icin bir ¢erceve saglar.
MSP'nin temel avantajlar1 sunlari igerir:
e Sektorler arasi catigmalarin azaltilmasi ve farkli faaliyetler arasinda sinerji
yaratilmasi
o Ongoriilebilirlik, seffaflik ve daha net kurallar olusturarak yatirimlarin tesvik
edilmesi
e  Enerji sebekeleri, nakliye yollar1 gelistirmek i¢in AB iilkeleri arasinda artan
sinir Otesi igbirligi,
e Boru hatlari, denizalti1 kablolar1 ve diger faaliyetler, ayni zamanda tutarl
aglar gelistirmek
e Koruma alanlari
e  Etkilerin erken tanimlanmasi yoluyla ¢evrenin korunmasi ve korunmasi ve
e Deniz alanin ¢oklu kullanimi i¢in firsatlar
Deniz mekansal planlama (MSP), cok g¢esitli g¢evresel, sosyal ve ekonomik
zorluklarla kars1 karsiya olan Baltik Denizi bolgesinde giderek daha 6nemli hale
geliyor. Baltik Denizi, yiiksek diizeyde nakliye, balik¢ilik ve enerji liretiminin yani
sira 6onemli koruma alanlar1 ve turizm faaliyetleri ile diinyanin en yogun kullanilan
deniz alanlarindan biridir.
MSP'in Baltik Denizi'nde uygulanmasi, MSP i¢in bolgesel bir ¢erceve gelistiren
Baltik Deniz Cevre Koruma Komisyonu (HELCOM) dahil olmak iizere bir dizi
girisim tarafindan desteklenmistir.

Anahtar kelimeler: Deniz mekansal planlama, MSP, HELCOM
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MARITIME SPATIAL PLANNING AROUND THE WORLD

Kemal Pinarbasi
HELCOM Secretariat
kemal.pinarbasi@helcom.fi

ABSTRACT
Maritime spatial planning (MSP) is a process that aims to organize and manage
human activities in the ocean in a sustainable and efficient manner. It is a holistic
approach to marine management that considers ecological, economic, and social
aspects, and involves stakeholders in decision-making processes. It is defined in
the EU Directive on MSP as ‘a process by which the relevant Member State’s
authorities analyse and organize human activities in marine areas to achieve
ecological, economic and social objectives’, according to the FEuropean
Commission’s Directive on Maritime Spatial Planning.
The primary objective of MSP is to balance competing interests and priorities for
the use of marine resources and space, such as fisheries, energy development,
shipping, conservation, and recreation. By mapping out the ocean and its
resources, MSP provides a framework for identifying and resolving conflicts
between different sectors and promoting sustainable development. Key benefits of
MSP include:
e Reduction of conflicts between sectors and creation of synergies between
different activities
* Encouragement of investments by creating predictability, transparency and
clearer rules
e Increased cross-border cooperation between EU countries to develop energy
grids, shipping lanes,
e pipelines, submarine cables and other activities, but also to develop coherent
networks of protected areas
e  Protection and preservation of the environment through early identification of
impact and
e opportunities for multiple use of space
Marine spatial planning (MSP) is becoming increasingly important in the Baltic
Sea region, which faces a wide range of environmental, social, and economic
challenges. The Baltic Sea is one of the most heavily used marine areas in the
world, with high levels of shipping, fishing, and energy production, as well as
important conservation areas and tourism activities. The implementation of MSP
in the Baltic Sea has been supported by a number of initiatives, including the
Baltic Marine Environment Protection Commission (HELCOM), which has
developed a regional framework for MSP.

Keywords: Maritime spatial planning, MSP, HELCOM

254



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

TURKIYE ULUSAL DENiZ CEVRESININ KORUNMASI
STRATEJiI BELGESI

Beyza Ozturanh Sanda?, Ash Siiha Donertas®, Giilsen Avaz®, Aysen Demirtas®
aEskisehir Osmangazi Universitesi, Hukuk Fakiiltesi, Kamu Hukuku Béliimii
YTUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
bozturanli.sanda@ogu.edu.tr

OZET
Ulkemizin taraf oldugu bolgesel deniz sozlesmelerinden ve uluslararasi
sozlesmelerden kaynaklanan hukuki yiikiimliilikkleri, Birlesmis Milletler (BM)
Strdiiriilebilir Kalkinma Hedefleri ve Avrupa Birligi (AB) nezdinde {iye
devletlerin 2008 yilinda kabul etmis oldugu Deniz Cevresi Cergceve Direktifinin
uygulanmasina yonelik olarak birtakim sorumluluklar1 bulunmaktadir.
Ulkemizin de kiyidas oldugu, Avrupa’y: ¢evreleyen deniz gevresinin etkin sekilde
korunmasi amaciyla kabul edilen adi gecen AB Direktifi geregi, liye devletler, bu
denizlerde iyi gevresel durumun saglanmasi calismalari ¢ercevesinde, bazi
gostergelere bagh olarak izleme-degerlendirme faaliyetleri yiiriitmektedirler.
Bununla birlikte tilkemizin mevcut kurumsal ve hukuki altyapisi, Direktif dahil
olmak {izere, tiim hukuki enstrimanlar1 ve bunlarin uygulanmasina ydnelik
ihtiyaglar1 karsilayarak ortak degerlendirmeler iiretebilir durumda degildir.
Bu ihtiyaca binaen, deniz ve kiy1 sularinin, koruma kullanma dengesi igerisinde,
“mavi biiyiime” kavrami ile uyumlu bir sekilde kullanimmin saglanmasi ve
ekolojik yapisinin korunmasi ekseninde ekosistem temelli yonetimini saglamak
amactyla 29 Haziran 2018 tarihinde T.C. Cevre, Sehircilik ve Iklim Degisikligi
Bakanlig1 koordinasyonunda ve TUBITAK MAM yéneticiliginde “Tiirkiye Deniz
Cevresi Stratejisinin Olusturulmasi (DCS Projesi)” baslatilmistir. Proje 26 Kasim
2021 tarihinde tamamlanmis olup, Projenin ana ¢iktilarindan biri “Tiirkiye Ulusal
Deniz Cevresinin Korunmasi Strateji Belgesi”dir.
Ulusal Deniz Cevresinin Korunmasi Strateji Belgesi g¢ercevesinde, yetkili ve
gorevli kurum ve kuruluslar, ilgili deniz alanma ait sularinin durumunu ve insan
faaliyetlerinin bu sular iizerindeki baski ve etkilerini degerlendirmeli; deniz
ortaminin istenilen seviyede olup olmadigina karar vermek amaciyla iyi ¢evresel
durumu belirlemeli, bir dizi ¢evresel hedef ve ilgili oldugu gostergeleri saptamali,
koordineli bir izleme programi olusturmali ve bunu uygulamali, son olarak iyi
cevresel duruma ulasmaya ya da bu durumu siirdirmeye ydnelik onlemler
programi olusturmalidir. Tiim asamalarin 6 yillik dongiiler halinde ele alinmasi
ongoriilmektedir.
“Tiirkiye Ulusal Deniz Cevresinin Korunmasi Strateji Belgesi”, deniz alanlarimin
stirdiiriilebilir yonetimine iliskin politikalara bir ¢ergeve ¢izen AB Deniz Cevresi
Cerceve Direktifi’ni de dikkate alan biitiinlesik bir ulusal deniz stratejisi ortaya
koymay1 amaglamistir. S6z konusu Strateji, lilkemizin taraf oldugu bolgesel deniz
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sozlesmelerinden kaynaklanan yiikiimliiliikleri ile s6z konusu AB Direktifinin
uygulanmasi silirelerinin tamamen paralel hale gelmesi, deniz izleme
programlarinin daha ¢ok bilesenli hale gelmesi ve biitinciil bilgi {iretme
ihtiyacinin artmasi nedeniyle 6nem arz etmektedir.

Anahtar Kelimeler: Deniz Cevresi, Ulusal Strateji, AB Direktifi

256



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

THE NATIONAL STRATEGY DOCUMENT OF TURKIYE
ON PROTECTION OF MARINE ENVIRONMENT

Beyza Ozturanh Sanda?, Ash Siiha Donertas®, Giilsen Avaz®, Aysen Demirtas®
aEskisehir Osmangazi University, Faculty of Law, Department of Public Law
STUBITAK MAM Marine Research and Technologies RG
bozturanli.sanda@ogu.edu.tr

ABSTRACT
Tiirkiye has some liabilities arising from the regional sea conventions and
international conventions to which our country is a party, the United Nations (UN)
Sustainable Development Goals and the implementation of the EU Marine
Strategy Framework Directive (MSFD) adopted by the Member States in 2008
Pursuant to the EU Directive adopted for the effective protection of the marine
environment surrounding Europe, where our country is also riparian State, member
States have carried out monitoring-assessment activities depending on some
indicators, to ensure good environmental status for these seas. However, the
current institutional and legal infrastructure of our country is not able to produce
joint assessments to meet all needs related to those legal instruments and their
implementation, including the Directive.
Based on this need, the Project on Marine Environment Strategy of Tiirkiye was
initiated on 29 June 2018, under the coordination of the Ministry of Environment,
Urbanization and Climate Change and under the management of TUBITAK
MAM, in order to ensure the use of marine and coastal waters in harmony with the
concept of "blue growth™ in the balance of protection and use, and to ensure
ecosystem-based management in the axis of protecting its ecological structure. The
project was completed on November 26, 2021, and one of the main outputs of the
project is the “National Strategy Document of Tiirkiye on Protection of Marine
Environment”.
Within the framework of the National Marine Environment Protection Strategy
Document, the authorized and responsible institutions and organizations should
assess the status of the waters of the relevant marine area and the pressures and
impacts of human activities on these waters; In order to decide whether the marine
environment is at the desired level, it should determine the good environmental
status, identify a set of environmental targets and indicators to which it is relevant,
establish and implement a coordinated monitoring program, and finally establish a
program of measures to achieve or maintain good environmental status. It is
envisaged that all stages will be handled in 6-year cycles.
National Strategy Document of Tiirkiye on Protection of Marine Environment
aimed to introduce an integrated national marine strategy that also takes into
account the EU MSFD, which draws a framework for policies regarding the
sustainable management of marine areas. The forementioned Strategy become
more than an issue since the obligations arising from the regional maritime
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conventions to which our country is a party and the implementation processes of
the said EU Directive have been fully parallelized recently and the marine

monitoring programs have become more multi-component and the need to produce
holistic knowledge increases.

Keywords: Marine environment, National strategy, EU Directive.
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BM GEF KUCUK DESTEK PROGRAMI SGP TURKIYE
KAPSAMINDA DENIiZ KIYI KORUMA iZLEMEDE SiViL
COZUMLER

Gokmen Argun', Harun Giicliisoy?
'BM Kiiresel Cevre Fonu, Kiiciik Destek Programi (SGP)
2Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
gokmen.argun@undp.org

OZET

Tiirkiye’de GEF Kiigiik Destek Programi (SGP), BM Genel Sekreteri'nin “21.
ylizyilin belirleyici goérevi” olarak nitelendirdigi gibi, “uluslararasinda giiveni
yeniden tesis etmek ve umut asilamak” ve “dogayla barisi” ¢oziim arayisinin
rehberi olarak kabul etmektedir. Ek olarak bilinen yontemlerin digina ¢ikan yeni
yollar, yeni sorumluluk ve mekanizmalar aranmasi ve denenmesi igin sivil
kuruluglara destek saglamaktadir. Siirdiriilebilirlik ve dayanikliik (SDG'ler)
hedeflerinde sivil alanda yapilabilecekleri Barselona ve Biikres Sozlesmeleri gibi
cok tarafli gevre anlagsmalarinda gérmek miimkiindiir.

Bu cergevede, biyogesitlilik i¢in birlikte ¢aligmak {izere sivil toplumun ve 6zel
sektoriin her seviyesinden farkli nesil ve ge¢cmislerden insanlart bir araya getiren
yaklagimlardan biri; doganin ve insanlarin birlikte yasadigi sosyo-ekolojik iiretim
peyzajlarin1 ve deniz alanlarini (SEPLs) yerel taraflarla resmi statiiye ihtiyac
duymaksizin yonetmektir. MAVA-SGP Ortakligi, sivil toplum kuruluslarini bu
gergevede gelistirilmis bir stratejiyle sosyal kapsayicilik, cinsiyet esitligi, yerelden
yukari eylem, ge¢im giivenligi ve kiiltiirel koruma yaklagimlarina da sahip ¢ikarak
destekledi. Biyogesitlilik kaybinin, istilaci tiirlerin ve plastik kirliligin vurgulandigi
SEPL yaklasimi ve bu yaklagimin finansal siirdirilebilirligi iizerine bir
ondegerlendirme  paylasilacaktir.  Ondegerlendirme, GEF/SGP  tarafindan
desteklenen alt1 projenin kisa bilgileri ile tamamlanacaktir.

Anahtar Kelimeler: Siirdiiriillebilir Kalkinma Hedefleri (SDG), Sosyo-ekolojik
iiretim alanlar1 (SEPLs); MAVA-SGP Ortakligi, Akdeniz.
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UN GEF SMALL GRANT PROGRAMME (SGP TURKIYE)
SUPPORTED CIVIL SOCIETY SOLUTIONS FOR OUR SEAS

Gokmen Argun’, Harun Giigliisoy?
L BM Global Environment Fund Small Grant Proigramme (SGP)
% Dokuz Eyliil University, Institute of Marine Sciences and Technology
gokmen.argun@undp.org

ABSTRACT

In Turkey, GEF/SGP would like to take “making peace with nature and
cooperation, dialogue and understanding to restore trust and inspire hope among
nations” both as the guide of solutions, as UN Secretary-General has branded “the
defining task of the 21st century”. It also guides us to divert current trajectories
towards new paths of sustainability and resilience — namely the 2030 Agenda and
the Sustainable Development Goals (SDGs). This featured region is the most
required multilateral environmental agreements, such as Barcelona and Bucharest
Conventions.

Within this traditional framework, organizations at the Mediterranean Solutions
stand are taking a new approach, bringing together people from different
generations and backgrounds from all levels of civil society and the private sector
to work together for biodiversity. Making peace with nature where nature and
people thrive together, we need conservation or restoration through managing
socio-ecological production landscapes and seascapes (SEPLS). MAVA-SGP
Partnership aims to support civil society organizations and communities with
approaches of social inclusiveness, gender equality, bottom-up action, livelihood
security, and cultural conservation. A “technical culmination” between the
grantees, refining their approaches as well as reflecting on future connections and
partnerships where loss of biodiversity, invasive species and plastic pollution will
be highlighted and management through landscape/seascape SEPLs approach and
its financial sustainability via local initiatives and authorities will be pre-reviewed.
The preliminary review will be completed with brief details of the six projects
supported by the GEF/SGP.

Keywords: Sustainable Development Goals (SDG), Socio-ecologic Production
Landscapes/Seascapes (SEPLs), MAVA-SGP Partnership, Mediterrenean.
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TURKIYE'DE DENiIZEL EKOSISTEMIN KORUNMASI VE
SURDURULEBILIRLIGI iCIN
DENiIZ OKURYAZARLIGI KURSU

Elif Ozgiir
Tiirk Deniz Arastirmalar: Vakfi (TUDAYV)
e80ozgur@yahoo.com

OZET

Denizlerin iyi yonetimi, deniz ¢evresinin bilimsel olarak dogru anlagilmas: ile
miimkiin olabilir. Denizel konularla ilgili toplumlarin ilgisizlik ve bilgisizligi ve
giinimiizde de iklim degisikligi nedeniyle artan tehditler deniz yasamini esi
goriilmemis bir gekilde risk altinda birakmaktadir. Asirt avlanma, kayit disi ve
yasadist balik¢ilik, iklim degisikligi, istilaci yabanci tiirler, kirlilik, nesli
tilkkenmekte olan tiirlerin avciligi ve diger bir¢cok antropojenik etki denizlerimize
zarar vermekte; gida giivenligini ve kiy1 topluluklarini tehdit etmektedir. Son
raporlar, basarili deniz ve kiy1 yonetimi i¢in ilgili konularin multidisipliner ve
biitiinlesik olarak ele alinmasmin 6nemini vurgulamaktadir. Ancak, denizel ortam
hakkinda bilgi toplamanin zorluklar1 asikardir. Vatandas bilimi (VB) veya halk
temelli/tabanli bilimdeki son geligsmeler, etkili toplumsal katilimin saglanmasiyla
denizlerle ilgili veri akisinin ¢ok hizla elde edilebildigini, hatta bilimsel bilginin
saglamasint yapabilecek duruma gelindigini gostermektedir. Artan sorunlarin
¢ozlimiinde ihtiyag duyulan iyi bir yonetim plani i¢in bilimsel bilginin kapasitesini
ve ulagim hizin1 arttirmak; kolektif bir biling yaratarak toplumun her kesiminin bu
kapsamda bilingli olarak katki koymasini saglamak 6nemlidir.

Toplumun deniz okuryazarliginin gelisimde bilim insanlar1 ile halkin bulugsma
noktalart yaratmak, toplumun giivenilir bilimsel gozlemler yapabilmesini
saglayacak temel bilgiyi aktarabilmek ve bu konularda toplumsal dayanismay1
arttirabilmek icin Tiirk Deniz Arastirmalari Vakfi (TUDAV) ve Uluslararasi
Okyanus Enstitiisii (IOI-International Ocean Institute) tarafindan ortaklasa olarak
"Tirkiye'de Denizel Ekosistemin Korunmasi ve Siirdiiriilebilirligi icin Deniz
Okuryazarligi Kursu" diizenlemektedir. {lki, 4 Nisan- 16 Mayis 2022 tarihleri
arasinda her biri 2 saatlik 12 oturumda gergeklestirilen ¢evrimigi kursa toplamda
383 gecerli/gercek kisi bagvurusu gergeklesmis ve 40 kiginin katilim
onaylanmigtir. Katilimcilarin segiminde cinsiyet ve bolgesel esitlik gozetilerek,
farkli is alanlar1 ve kurum temsilcilerinin dahiliyeti onemsenmistir. Katilimcilarin
iiniversite mezunlari, son sinif 6grencileri, yerel yonetimlerde, bakanliklar ve bagh
dairelerde gorev yapan yetkililer, politika yapicilar, egitimciler ve medya
temsilcilerinden olustugu kursta, 15 farkli uzman deniz ekosisteminin korunmasi
ve siirdiiriilebilirlik alaninda yeni ve ortaya ¢ikan konulari, sunumlar, tartigmalar,
okumalar, videolar ve diger etkilesim araglarindan yararlanarak katilimcilarla
paylagmaktadir. Ucretsiz olarak gerceklestirilen kurs sonunda 12 oturumun 10’una
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katilan kursiyerler sertifika almaya hak kazanmaktadir. IOI kurulusunun 50. yilin1
ve TUDAV 25. yilim kutlarken, iki kurum arasinda imzalanan sézlesme ile
iilkemizde toplumsal deniz okuryazarligmin gelistirilmesi i¢in baglatilan bu is
birliginin uzun yillar devam etmesi ve kurslarin yilda 2-4 kez tekrarlanarak
toplumun ilgili her kesimine ulagilmas1 hedeflenmektedir.

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

Elif Ozgiir
Turkish Marine Research Foundation (TUDAV)
e80ozgur@yahoo.com

ABSTRACT

The ocean is threatened by a growing list of stressors including climate change,
overfishing, illegal, unreported and unregulated fishing (IUU), invasive alien
species, pollution, etc. Understanding how to reduce and manage threats is one of
the most important steps needed to protect marine wildlife. Marine management
relies on scientific knowledge and a broad range of expertise. Increasing
knowledge and awareness concerning ocean environments are at the heart of
marine and coastal management and implementing the marine related Sustainable
Development Goal 14 “Conserve and sustainably use the oceans, seas and marine
resources for sustainable development”. These reasons also show the necessity of
becoming “ocean and climate literate” of course in addition to political action.
“Ocean literacy” is an understanding of the ocean’s influence on us and our
influence on the ocean. Turkish Marine Research Foundation (TUDAV)’s
education efforts support increasing community resilience and also developing
citizen science through multiple programs.

For this purpose, the online “Ocean Governance Course” for the “Conservation
and Sustainability of the Marine Environment in Turkish Seas” was organized
jointly by Turkish Marine Research Foundation (TUDAV) and International
Ocean Institute (10I) to upgrade the Ocean Literacy, specifically targeting officials
working in local governments, ministries, etc., policy makers, educators, students,
and media representatives. The main aim of the course is to raise awareness of the
participants who finally understands the fundamental concepts about the
functioning of the ocean; can communicate about the ocean in a meaningful way;
and is able to make informed and responsible decisions regarding the ocean and its
resources when eligible for the certificate. The first course was held in 12 sessions
of 2 hours each, between April 4 and May 16, 2022. We received a total of 383
valid applications and 40 applicants were confirmed for their participation taking
into consideration of the gender equality in advance of women; geographic
distribution for covering the representation of four seas (Mediterranean, Aegean,
Marmara and Black Seas) and also Van Lake and Cyprus; and inclusion of
representatives of different business areas and institutions. The sessions were
realized by 15 experts using interactive tools such as presentations, discussions,
readings, videos, etc. to explore new and emerging issues in marine conservation
and sustainability. Participants who attend 10 of the 12 sessions were entitled to
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receive the certificate. As we celebrate the 50th anniversary of the 101 and the 25th
anniversary of TUDAV, we are planning to continue this cooperation for many
years with the contract signed between the two institutions for the development of
marine literacy in our country. Repetitions of the course will be organized for 2-4
times a year for different focus groups to respond the request of all applicants and
reach all relevant segments of the society.

Keywords: Ocean literacy, Citizen science.
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SUREKLI iZLEME MERKEZi
(sim.csb.gov.tr)

Mehrali Ecer, Haluk Sahin Yazgi, Soner Olgun, Serap Kantarh,
Ebru Olgun Eker, Hacer Selamoglu Caglayan, Sevil Oksiiz,
Betiil Keskin Catal
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanhgi- CEDIDGM

OZET
Degisim ve doniisiimiiniin temelinde yeni nesil bilgi islem teknolojileri hizli, etkili
ve ekonomik yoOntemlerdir. Bilginin aninda kaydedilmesi, ¢ok hizli islenerek
iletilmesi ve karar siireglerinde kullanilmasi sayesinde bu teknolojiler etkin veri
yonetimine yardimci olmaktadir.
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanlhigi cevresel verinin dijital
platformda etkin ve biitiinlesik yonetimi igin biiylik caba sarf etmis, biiyiik dlgcekte
ulusal biitce ayirarak calismalarina baglamistir. Bu amagla “Olgiim Sistemlerinin
Standardizasyon, Entegrasyon ve Modernizasyonu Projesi” yiiriitiilerek 2018
yilinda “Siirekli izleme Merkezi (SIM)” kurulmustur.
SIM’de hava, deniz, su alici ortamlarindan ve kirletici kaynaklarindan elde edilen
veri etkin sekilde yonetilmektedir. SIM ile alic1 ortamlarin ve tesislerin durumu
anlik olarak sorgulanabilmekte, il, ilge, havza, bolge ve ulusal bazli raporlar
almabilmekte, kirlilik entegre sekilde degerlendirilebilmektedir. Giinde en az
1.200 ziyaretginin giris sagladigi SIM platformu mevcutta 13.000 sensdr, analizdr
ve cihaz yOnetimi yapmakta, 50 milyar data yonetimi ile biiyiik veri (big data)
taban1 sunmaktadir. Her ay ortalama 3000 kisi SIM’e erisim saglamaktadir.
“Bilime dayali veri ve veri analizi, yesil kalkinma ve mavi bilylimenin
omurgasidir”. SIM ¢evreyle ilgili bilgileri isleme ve gelecekteki bilgi
gereksinimlerini 6ngdrme konusunda benzersiz bir gevre yonetim dijital platformu
olmustur.

Anahtar Kelimeler: Cevresel Veriler, Yazilim, Cevre Kirliligi izleme 10T
Platformu.
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CONTINUOUS MONITORING CENTER
(sim.csb.gov.tr)

Mehrali Ecer, Haluk Sahin Yazgi, Soner Olgun, Serap Kantarh,
Ebru Olgun Eker, Hacer Selamoglu Caglayan, Sevil Oksiiz,
Betiil Keskin Catal
T.R. Ministry of Environment, Urbanization and Climate Change — General
Directorate of Environmental Impact Assessment, Permit, Inspection

ABSTRACT
On the basis of change and transformation, new generation computing
technologies are fast, effective and economical methods. Thanks to the instant
recording of information, very fast processing and use in decision making, these
technologies help effective data management.
The Ministry of Environment, Urbanization and Climate Change has made great
efforts for the effective and integrated management of environmental data on the
digital platform, and has started its work by allocating a large-scale national
budget. For this purpose, the "Standardization, Integration and Modernization
Project of Measurement Systems" was carried out and the "Continuous Monitoring
Center (CMC)" was established in 2018.
Data obtained from air, marine, water receiving environments and pollutant
sources are managed effectively in CMC. With CMC, the status of receiving
environments and facilities can be instantly questioned; province, district, basin,
region and nation base reports can be obtained, and pollution can be evaluated in
an integrated manner. The CMC platform, which is visited by at least 1,200
visitors a day, currently manages 13.000 sensors, analyzers and devices, and offers
a big database with 50 billion data management. An average of 3000 people access
CMC every month.
“Science-based data and data analytics are the backbone of green development and
blue growth”. CMC has become a unique environmental management digital
platform for processing environmental information and anticipating future
information needs.

Keywords: Environmental Data, Software, Environmental Pollution
Monitoring, 10T Platform.
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KARADENIZ’DE BUTUNLESIK IZLEME FAALIYETLERI
KAPSAMINDA KARADENIZ ZOOPLANKTON
CALISMALARI: 2017-2022

Ilknur Yildiz
Karadeniz Teknik Universitesi, Deniz Bilimleri ve T eknolojisi Enstitiisti

ilknurk@ktu.edu.tr

OZET

Sunulan bu ¢alismada, "Tiirkiye Denizlerinde Biitiinlesik Kirlilik izleme
Faaliyetleri Kapsaminda 2017 ve 2022 Yillar1 Karadeniz Zooplankton izleme ve
Degerlendirme Calismasi" kapsaminda kis ve yaz mevsimlerinde toplanan
mesozooplankton ve jelatinimsi zooplankton &rneklerinden elde edilen veriler
degerlendirilmistir. Bu ¢alisma ile kiyr ve acgik deniz sularinda biyolojik kalite
durumunun izlenmesi amaglanmigtir. Zooplankton O6rneklemeleri toplam 21
istasyonda gerceklestirilmistir. Plankton ¢ekimleri termoklin tabakasinin mevcut
oldugu donemlerde, termoklin alt1 ve {istii olmak iizere 2 farkli tabakada
yapilmigtir. Ornekler 0,57 m capa ve 200 pm goz agikligma sahip UNESCO WP2
tipi plankton kepgesi kullanilarak toplanmistir. Jelatinimsi zooplankton
orneklemeleri ise 0,57 m ¢apa ve 500 um goz agikligina sahip Nansen tipi kepge
ile Ust karisim tabakasindan gerceklestirilmistir. 2022 yilinda kis ve yaz
orneklemelerinde termoklin tabakasinin mevcut olmadigi igin sadece iist tabaka
orneklemesi yapilmistir. Calisilan dénemler boyunca Karadeniz’i temsil eden tiim
tiirler gdzlenmistir. Ust tabakada, kis mevsiminde Copepoda ve Dinoflagellate
(Noctiluca scintillans) baskin gruplar iken, yaz mevsiminde Cladocera ve
Copepoda baskin grup olmustur. Alt tabakada ise, Kis mevsiminde Copepoda
grubu baskin iken, yaz mevsiminde Dinoflagellate (Noctiluca scintillans)
baskinlig1 tespit edilmistir.

Toplam bollugun en yiiksek oldugu donem 2018 yili yaz mevsimi olarak tespit
edilmistir. Bu donemde st tabakada toplam zooplankton bollugu Penilia
avirostrist (Cladocera) tiiriiniin yiksek sayilara ulasmis ve Karadeniz kiyilari
boyunca doguya dogru gidildik¢e belirgin olarak artig gostermistir. Arastirma
stiresince, alt tabakaya ait zooplankton bolluk degerleri ve tiir sayisi iist tabakaya
gore oldukea diisiik degerlerde hesaplanmustir. Ust tabakada en yiiksek gesitlilik
2021 yilinda 24 tiir ile Sakarya Nehri Kontrol (TRKI11) istasyonunda yaz
déneminde goriiliirken, alt tabakada ise en yiiksek cesitlilik 22 tiir ile igneada ve
Tuna Suyu Kontrolii (TRK2Y) ve Samsun Kontrol (TRK35) istasyonlarinda 2020
yili yaz déneminde gézlemlenmistir.

Ayrica proje kapsaminda denizanasi (Scyphozoa) ve tarakli mediiz (Ctenophora)
tirlerinin bollugu ve dagilimi incelenmistir. Biyokiitle ve biyohacimleri
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hesaplanmistir. Tiirlerin bolluk degerlerinin diisiik oldugu tespit edilmistir.
Orneklemelerde denizanasi (Scyphozoa) grubundan sadece Aurelia aurita tiiriine
rastlanmistir ve tiim donemlerde Bati Karadeniz Bolgesi’ndeki istasyonlarda daha
yiiksek oldugu goriilmiistiir. Tarakli mediiz (Ctenophora) grubundan
Pleurobranciha pileus diger tiirlere gore daha yiiksek bollukta saptanmustir. En
yiiksek bolluk degerleri kis doneminde 2019 yilinda Karadeniz Ereglisi (TRKE2,
439 birey/m?), yaz déneminde ise 2018 yilinda Bogaz cikisi- 1.hat (KO, 231
birey/m?) istasyonlarinda tespit edilmistir.

Anahtar Kelimeler: Zooplankton, Karadeniz, Bolluk, Ekosistem, Copepod,
Scyphozoa, Ctenophora
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ZOOPLANKTON STUDIES IN THE SCOPE OF
INTEGRATE MONITORING ACTIVITIES
IN THE BLACK SEA: 2017-2022

ilknur Yildiz
Karadeniz Technical University, Institute of Marine Sciences and Technology
ilknurk@ktu.edu.tr

ABSRACT

In the scope of the project “Integrated monitoring activities in Turkish Seas (2017-
2022)”, qualitative zooplankton and jellyfish samplings were carried out in 2017
and 2022 (winter and summer) for the assessment of the ecological quality status
of the Black Sea ecosystem. The aim of this study is to monitor biological quality
status in coastal and offshore waters. Zooplankton samples were carried out in 21
stations, above and below the thermocline, in cases where the thermocline layer
was present. Zooplankton samples were collected using a UNESCO WP2 plankton
net (0.57 m and 200 pm), while gelatinous zooplankton was sampled from the
upper mixture layer with a Nansen net having diameter of 0.57 m and mesh
opening of 500 um. In 2022, only the upper layer sampling was carried out since
the thermocline layer was not present in the winter and summer samplings. All
species representing the Black Sea were observed in the samples. In the upper
layer, Copepoda and Dinoflagellate (Noctiluca scintillans) were the dominant
groups in winter, while Cladocera and Copepoda were the dominant groups in
summer. In the lower layer, Dinoflagellate (Noctiluca scintillans) was dominant in
summer while the Copepoda group was dominant in winter. The summer season of
2018 was the period when the total abundance was highest. In this period, the total
zooplankton abundance in the upper layer increased markedly towards the east
along the Black Sea coast due to the high numbers of Penilia avirostrist
(Cladocera) species.

During the research, the zooplankton abundance and the number of species
belonging to the lower layer were very low compared to the upper layer. While the
highest diversity in the upper layer was observed in the Sakarya River Control
(TRK11) station in 2021 summer (24 species), in the lower layer was observed in
the Igneada and Danube Water Control (TRK2Y) and Samsun Control (TRK35)
stations in 2020 summer (22 species).

In addition, abundance, and distribution of jellyfish (Scyphozoa) and comb jelly
(Ctenophora) species were examined in research periods. Biomass and biovolume
were calculated. The abundance values of the species were found to be low. In the
samples, only Aurelia aurita species were found in Scyphozoa group
and observed that the stations in the Western Black Sea Region were higher in all
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periods. Comb jelly (Ctenophora) Pleurobranciha pileus was found in higher
abundance than the other species. In winter, the highest abundance values were
found in the Black Sea Ereglisi (TRKE2, 439 ind. / m?) in 2019, and in summer at
the Strait exit-1st line (KO, 231 ind. / m?) stations in 2018.

Keywords: Zooplankton, Black Sea, Abundance, Ecosystem, Copepod,
Scyphozoa, Ctenophora
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KIYI VE DENiZ ALANLARINDA TEKNE TASIMA
KAPASITESI UZERINE TURKIYE KIYILARINDAN
DENEYIMLER

Gokhan Kaboglu®?, Cem O. Kirac®, K. Can Bizsel?, Serpil Kozludere®,
Giiner Ergiin®, Giilhan B. Ozden, Sezer Goktan®, A. Cevdet Yalcier®¢
2 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
b Sualti Arastirmalar: Dernegi
¢ Ecological Balance Society
4 ODTU, Insaat Miihendisligi Béliimii, Deniz Miihendisligi Arastirma Merkezi,
gokhan.kaboglu@deu.edu.tr

OZET

Kiyt ve deniz alanlarmin siirdiiriilebilir planlamasinda, baskilar ve etkilerin
belirlenmesi, durum degerlendirmesi ve izleme ¢aligmalari dnemli siire¢lerdendir.
Bu siireclerde degerlendirilmesi gereken antropojenik baski-etki bilesenlerinden
biri de balike¢ilik, ulagim, tagimacilik, deniz turizmi, yatcilik gibi sektorlerin
dayandig1 tekne kullanim faaliyetleridir. Tekne faaliyetlerinin kullanim amag, tip
ve gesitliligi ise, denizel ekosistemde farkli baski ve etkiler olusturmaktadir.

Bir sistemin ekolojik tasima kapasitesinden farkli olarak, tekne tagima kapasitesi
“bir kryr/deniz alaninmn fiziksel, ekolojik, ekonomik ve sosyo-kiiltiirel yapisinda
bozulmalara yol agmadan ve yerel halk ile kullanici/ziyaret¢i memnuniyet
kalitesinde kabul edilemez bir azalmaya neden olmadan, ayni anda
kullanilabilecek teknelerin azami sayis1" olarak tanimlanmaktadir. Tekne tasima
kapasitesi hesaplamalari ise {i¢ asamadan olugmaktadir: 1) Fiziksel Tekne Tasima
Kapasitesi, 2) Ger¢ek Tekne Tasima Kapasitesi ve 3) Etkin Tekne Tasima
Kapasitesi hesaplamalari. Bu hesaplamalar, alana has birgok cografi, fiziksel,
ekolojik, morfolojik, kiy1 yapilart (marinalar, tekne barmaklari, vb.), sosyo-
kiiltiirel ve politik-ekonomik veri setinin bir arada degerlendirilmesine
dayanmaktadir.

Ulkemizde, giiniimiize kadar 4 alanda tekne tasima kapasitesinin belirlenmesi
caligmalar1 yapilmustir. ilk ¢alisma, 2007 yiinda ODTU insaat Miihendisligi
Boliimii Deniz Mihendisligi Arastirma Merkezi tarafindan yiiriitiilen Fethiye-
Gocek Ozel Cevre Koruma Bolgesi (OCKB) i¢inde Gocek Korfezi tekne tasima
kapasitesinin belirlenmesidir. Bu ¢alismay1 sirasiyla, Foca OCKB (2008, Sualti
Aragtirmalar1 Dernegi ve Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi
Enstitiisii), Kas-Kekova OCKB Oliideniz Alam1 (2010, Sualti Arastirmalari
Dernegi ve Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii) ve
son olarak da Fethiye-Gocek OCKB Fethiye Koérfezi (2012, ODTU Insaat
Miihendisligi Bolimii Deniz Miihendisligi Arastirma Merkezi) ¢aligmalar: takip
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etmistir. Ik ii¢ calisma miilga Ozel Cevre Koruma Kurumu Baskanligi (OCKKB)
tarafindan, son g¢aligma ise Fethiye Belediyesi tarafindan desteklenerek Tabiat
Varliklarin1 Koruma Genel Miidiirliigii denetiminde yapilmistir. Diinya Turizm
Orgiitii'niin Turizm Tasima Kapasitesi tanim1 baslangi¢ noktas: olarak alinan ve
uyarlanan tiim bu arastirmalar, sadece {ilkemizde degil diinyada da oncii
niteligindedir.

Tiim sistemler gibi denizel sistemlerin de bir tasima kapasiteleri var olup,
stirdiiriilebilirlik i¢in kullanim siirlarin1 agmamak gerekmektedir. Tiim bilesenler
gozetilerek denizlerimizin biitiinlesik olarak yonetim ve planlamasi 6nemlidir.
Bunun i¢in kullanim parametrelerindeki esik degerleri bilimsel ¢aligmalar 15181nda,
kamu yarar1 ve oncelikle yerel paydaslar olmak iizere ilgili tiim paydaglarin yarari
da gozetilerek biitiinciil yaklasimla ele almak gerekmektedir. Bu amagla hazirlanan
bildiri kapsaminda, 6zellikle kiy1 ve deniz koruma alanlarinda ge¢miste yapilan
calismalar ve bu calismalarin sonuglar1 degerlendirilmistir. Oniimiizdeki yillarda
tilkemizde kiyi/deniz koruma alanlari, koylar ve korfezler, kiyilardaki sulak
alanlar, su dongiisii de dahil olmak tizere denizlerimiz ve kiyilarimizin, baski-etki
analizleri, Ol¢iim ve izleme, yoOnetim ve denetim siiregleri igin Oneriler
sunulmustur.

Anahtar Kelimeler: baski-etki, biitiinlesik kiy1/deniz alanlar1 yonetimi, kiyi/deniz
koruma alani, kiy1 yapilari, tasima kapasitesi
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TURKIYE EXPERIENCES ON VESSEL CARRYING
CAPACITY IN COASTAL AND MARINE AREAS

Gokhan Kaboglu®?, Cem O. Kirac®, K. Can Bizsel?, Serpil Kozludere®,
Giiner Ergiin®, Giilhan B. Ozden, Sezer Goktan®, A. Cevdet Yalgmer®?
2 Dokuz Eyliil University, Institute of Marine Sciences and Technology
b Underwater Research Society
¢ Ecological Balance Society
d METU, Civil Engineering Department, Ocean Engineering Research Center
gokhan.kaboglu@deu.edu.tr

ABSTRACT
Determination of pressures and impacts, state assessment and monitoring are
important processes in the sustainable planning of coastal and marine areas. One of
the anthropogenic pressure-impact components that should be evaluated in these
processes is the marine vessel use activities on which sectors such as fishing,
transportation, sea tourism, yachting are based. The purpose of usage, type and
diversity of vessel activities create different pressures and impacts on the marine
ecosystem.
Unlike the ecological carrying capacity of a system, boat carrying capacity is
defined as “the maximum number of vessel that can be used simultaneously
without causing deterioration in the physical, ecological, economic and socio-
cultural structure of a coastal/marine area and without causing an unacceptable
decrease in the quality of local people and user/visitor satisfaction. Vessel carrying
capacity calculations consist of three stages: 1) Physical Vessel Carrying Capacity,
2) Actual Vessel Carrying Capacity, and 3) Effective Vessel Carrying Capacity.
These calculations are based on a combined evaluation of many geographic,
physical, ecological, morphological, coastal structures (marinas, boat shelters,
etc.), socio-cultural and political-economic datasets specific to the area.
Studies have been carried out to determine the marine vessel carrying capacity in 4
areas until today in our country.
The first study was the determination of the vessel carrying capacity of Gocek Bay
within the Fethiye-Gocek Special Environmental Protection Area (SEPA),
conducted by the METU Civil Engineering Department Ocean Engineering
Research Center in 2007. This study was followed by Foga SEPA (2008,
Underwater Research Society and Dokuz Eyliil University Institute of Marine
Sciences and Technology), Kas-Kekova SEPA Oliideniz Area (2010, Underwater
Research Society and Dokuz Eyliil University Institute of Marine Sciences and
Technology) and finally Fethiye-Gocek SEPA Fethiye Bay (2012, METU Civil
Engineering Department Ocean Engineering Research Center) studies in
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chronological order. The first three studies were carried out by the former
Environmental Protection Agency for Special Areas (EPASA), and the last study
was supported by Fethiye Municipality under the supervision of the General
Directorate for Protection of Natural Assets. All these researches, which were
methodologically taken and adapted from the World Tourism Organization's
definition of Tourism Carrying Capacity, are pioneers not only in our country but
also in the world.

Like all systems, marine systems also have a carrying capacity, and it is necessary
not to exceed the usage limits for their sustainability. It is crucial to manage and
plan our seas in an integrated manner by considering all components. It is
necessary to consider the threshold values in the used parameters, with a holistic
approach in the light of scientific studies, taking into account the public interest
and the benefit of all relevant stakeholders, primarily local stakeholders. Within
the scope of the paper prepared for this purpose, the previous studies -especially in
coastal and marine protection areas- and the results of these studies were
evaluated. Suggestions were made for the future pressure-impact analysis,
measurement and monitoring, management and control processes of our seas and
coasts, including coastal marine protected areas, bays and gulfs, coastal wetlands
and water cycle.

Keywords: pressure-impact, integrated  coastal/marine  management,
coastal/marine protected area, coastal structures, carrying capacity
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KiLiKYA BASENINDE TUZLULUK DEGISiMi: iKLiM
DEGISIKLiGi GOSTERGESI?

Cagri Deliceirmak?, Bettina Fach Salihoglu®?, Muhammed Abdul Latif®,
ilkay Salihoglu 2
2 Girne Universitesi, Biosphere Arastirma Merkezi
b Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
cagri.deliceirmak@kyrenia.edu.tr

OZET

Giineybat1 Kilikya Havzasinin (Girne agiklarinda) orta/kiiciik olgekli fiziksel
osinografik ozellikleri, Kasim 2015'ten bu yana aylik zaman serisi gozlemleriyle
aragtirlmistir.  Girne Meteoroloji Istasyonu'nun 1995-2020 yillar1 arasindaki
mevcut atmosferik zaman serisi veri setlerinden bazilar1 (yagis, buharlagma ve
deniz ylizey sicaklifi), atmosferik degiskenlerin bolgesel fiziksel osinografik
parametreler {izerindeki etkilerini arastirmak i¢in analiz edilmistir. 1995 ve 2020
yillar1 arasinda Avrupa Orta Menzilli Hava Tahmini Merkezi'nin (ECMWF)
besinci nesil atmosferik yeniden analiz (ERAS) veri setleri, Girne Meteoroloji
Istasyonu'nun gézlemsel atmosferik zaman serisi veri setlerini karsilastirmak ve
dogrulamak i¢in de kullanilmistir.

Aragtirmadan elde edilen en 6nemli sonug, 6zellikle 2017 ve 2018 yillarinda st
termoklinde gozlemlenen belirgin tuzluluk artislart ve fiziksel osinografik
ozelliklerdeki degisiklikleridir. Levant Ara Suyu (LIW), Modifiye Atlantik Suyu
(MAW) ve Levant Yiizey Suyu'nda (LSW) sirasiyla yaklasik 0.29, 0.56 ve 0.20
PSU tuzluluk artis1 kaydedildi. Bu olay, 6zellikle son 10 yilda, atmosferik zaman
serisi veri setlerinde gozlenen deniz yiizeyi sicakligi (SST) ve net buharlagsma
artiglari ile baglantili olabilir. 1995-2020 yillart arasinda SST ve net buharlasmanin
yillik ortalamasi sirastyla 22,15 °C ve 1356 mm olarak hesaplanmistir. En yiiksek
SST 2018 yilinda 23,3 °C ile ve en yiiksek net buharlasma 2017 yilinda 1932 mm
ile kaydedildi. Girne Meteoroloji istasyonunun veri setleri, 1995 ve 2020 yillari
arasinda yaklagik 1.1 °C SST ve 675 mm net buharlagma artig1 ortaya koymustur,
bu da goézlemlenen tuzluluk degisimini ve fiziksel osinografik &zelliklerdeki
degisiklikleri agiklayabilir.

Anahtar Kelimeler: Tuzluluk artisi, fiziksel osinografik dzelliklerde degisiklikler,

osinografik ve atmosferik zaman serileri, SST ve buharlagsma artislari, Kilikya
Havzasi.
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SALINITY SHIFT IN THE CILICIAN BASIN: INDICATION
OF CLIMATE CHANGE?

Cagri Deliceirmak?, Bettina Fach Salihoglu®, Muhammed Abdul Latif®,
ilkay Salihoglu 2
2 University of Kyrenia, Biosphere Research Centre
® Middle East Technical University, Institute of Marine Sciences
cagri.deliceirmak@kyrenia.edu.tr

ABSTRACT
Sub-mesoscale physical oceanographic characteristics of the south-western
Cilician Basin (offshore Kyrenia) were investigated with monthly time-series
observations since November 2015. Some of the available atmospheric time-series
data sets (i.e. precipitation, evaporation and Sea Surface Temperature) of the
Kyrenia Meteorological Station between 1995 and 2020 are analysed to investigate
the effects of the atmospheric variables on the regional physical oceanographic
parameters.
The fifth-generation atmospheric reanalysis (ERAS) data sets of the European
Centre of the Medium-Range Weather Forecast (ECMWF) between 1995 and
2020 were also used to compare and validate the observational atmospheric time-
series data sets of the Kyrenia Meteorological Station.A significant outcome from
the observations is the drastic salinity increases and changes of physical
oceanographic characteristics in the upper thermocline, especially in 2017 and
2018. About 0.29, 0.56, and 0.20 PSU of salinity increases were recorded
respectively in the Levantine Intermediate Water (LIW), Modified Atlantic Water
(MAW) and Levantine Surface Water (LSW). This event may be linked with the
increases of the Sea Surface Temperature (SST) and the Net Evaporation observed
in the atmospheric time-series data sets, especially in the last 10 years.
The annual mean of the SST and Net Evaporation between 1995 and 2020 were
calculated as 22.15 °C and 1356 mm, respectively. The highest SST was recorded
with 23.3 °C in 2018, and the highest Net Evaporation recorded with 1932 mm in
2017. Data sets of the Kyrenia Meteorological station revealed circa 1.1 °C of SST
and 675 mm of Net Evaporation increases between 1995 and 2020, which may
explain the observed salinity shift and changes of physical oceanographic
characteristics.

Keywords: Salinity increase, changes in physical oceanographic properties,

oceanographic and atmospheric time-series, SST and evaporation increases,
Cilician Basin.
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MARMARA DENIZi YUOZEY SUYU SICAKLIK
DEGERLERININ UZUN DONEMLI DEGISKENLIiGi VE

KLIMATOLOJISI
Erdal Tokat, Siikrii Turan Besiktepe
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii
erdal.tokat@deu.edu.tr
OZET

Bu c¢alisma Marmara Denizi deniz ylizey suyu sicaklik (SST) degerlerinin uzun
donemli degiskenligini ve klimatolojik 6zelliklerini zamansal ve mekansal olarak
aragtirmaktadir. Bu amagla, agik erisimli ve 40 yilik zaman araligini kapsayan
(1982-2021) giinlitk Advanced Very High Resolution Radiometer (AVHRR) SST
uydu verileri kullanilmistir. Calismanin amact: i) Marmara Denizi yiizey suyu
sicaklklarimin klimatolojik karakteristiklerini zamansal ve mekansal olarak tamimlamak ii)
Yiizey suyu sicakliklarinin uzun donemli degiskenligini ortaya koymak iii) Marmara
Denizi’'nin yiizey suyu sicakliklarint bagh bulundugu havzalar ile (Kuzey Ege ve Bati
Karadeniz) karsilastirmak ve iligkisini arastirmaktir. Marmara Denizi SST
degerlerinin klimatolojik karakteristikleri, aylik, mevsimsel ve yillik ortalama SST
zaman serileri ve klimatolojik SST haritalarin belirleyici istatistikleri hesaplanarak
ortaya konulmustur. Yillar arasi ve on yillar arast degiskenlik lineer trend analizi
kullanilarak incelenmistir. Calismanin sonuglari, tiim bdlgelerde siirekli bir 1sinma
egilimi oldugunu gostermektedir. Incelenen 40 yillik siire boyunca (1982-2021),
Ege Denizi (0.050 °C.yr-1) ve Bati Karadeniz (0.060 °C.yr-1) ile
karsilagtirildiginda, Marmara Denizi’nin (0.064 °C.yr-1) daha yiiksek yillik
ortalama SST trend degeri aldigi goriilmektedir. Tiim bdlgeler i¢in (Marmara
Denizi, Kuzey Ege ve Bati Karadeniz), yillik ortalama SST anomalileri benzer bir
yap1 ve degiskenlik gostermektedir: 1982-1998 yillart arasinda negatif anomaliler
baskindir, 1999-2006 yillar1 arasinda anomaliler genellikle normal deger etrafinda
dagilim gostermektedir ve 2007 yilindan sonra ise pozitif anomalilerin baskin
oldugu goriilmektedir. Tiim bolgeler icin giiclii bir mevsimsel dongii yapisi
hakimdir: en diisiik SST degerlerinin kig aylarinda (Ocak, Subat, Mart) ve en yiiksek
SST degerlerinin yaz aylarinda (Temmuz, Agustos, Eyliil) oldugu goriilmektedir.
Onar yillik periyotlara bakildiginda, mevsimsel ortalamalarin kademeli olarak
arttigl gozlenmistir. Aylik ortalama klimatik SST haritalar1 incelendiginde, dogu
Ege Denizi kiyilarinin yaz aylarinda yukariya taginim nedeni ile diger tim
bolgelere oranla daha diisik SST degerleri aldig1 goriilmektedir. Bulgular, 40
yillik ¢aligma siiresi boyunca SST degerlerinin tiim bolgeler igin stirekli bir sekilde
artigin1 gostermektedir. Bu ¢alisma SeaMAR projesi adi altinda TUBITAK 2236
Uluslararast Deneyimli Arastirmacit Dolasim Programi (CoCirculation2, 2021)
cagrisi kapsaminda desteklenmektedir.

Anahtar Kelimeler: Deniz yiizey suyu sicakligi, Klimatoloji, Marmara Denizi
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CLIMATOLOGY AND LONG-TERM VARIABILITY OF SEA
SURFACE TEMPERATURE IN THE SEA OF MARMARA

Erdal Tokat, Siikrii Turan Besiktepe
Dokuz Eylul University, Institute of Marine Sciences and Technology
erdal.tokat@deu.edu.tr

ABSTRACT
This study focuses on spatio-temporal climatology and long-term variability of sea
surface temperature (SST) in the Sea of Marmara and use the longest available
daily SST time series (1982-2021) of the remotely sensed The Advanced Very
High Resolution Radiometer (AVHRR) dataset to investigate: i) Spatio-temporal
characteristics of SST climatology in the Sea of Marmara ii) Inter-annual and
inter-decadal variability of SST in the Sea of Marmara iii) Variability between
different basins. By generating descriptive statistics for 40 years of monthly,
seasonal, and yearly mean SST time series and spatial fields, the spatio-temporal
characteristics of SST climatology were determined. Using linear trend analysis,
interannual and interdecadal variability was investigated.
The results of this study showed that all regions are experiencing a steady warming
trend. In comparison to the north Aegean Sea (0.050 °C.yr-1) and the western
Black Sea (0.060 °C.yr-1), the Sea of Marmara shows the largest positive SST
annual mean trend (0.064 °C.yr-1). The basin-averaged yearly mean SST
anomalies exhibits a similar variability and pattern across all regions: From 1982
to 1998, negative anomalies dominant, from 1999 to 2006, anomalies generally
fluctuate around normal, and from 2007 onward, positive anomalies predominant.
The seasonal cycle is strong for all regions, with lower SST values in the winter
months (January, February, and March) and higher SST values in the summer
(July, August and September).From one decade to the next, the SST values in the
seasonal cycle gradually increasing.
According to monthly mean climatic SST fields, due to the seasonal upwelling, the
eastern Aegean Sea coast experiences lower SST values in the summer compared
to all other regions. These findings imply that, over the 40-year study period, the
SST values have consistently increased for all regions.
This study has been produced benefiting from the 2236 Co-Funded Brain
Circulation Scheme2 (CoCirculation2) of TUBITAK (SeaMAR project No:
121C366).

Keywords: Climatology, Sea of Marmara, sea surface temperature
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MAVIi TOPLUM iCiN
VERILERINiZi HAREKETE GECIRIN

Devrim Tezcan, Volodymyr Myroshnychenko
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii
devrim@ims.metu.edu.tr

OZET

Avrupa Deniz Gozlem ve Veri Agi (EMODnet), denizcilik verilerini, iiriinlerini ve
meta verilerini bir araya getirmek, uyumlu hale getirmek, kamu ve o6zel
kullanicilar i¢in daha erigilebilir hale getirmek igin birlikte calisan 160'tan fazla
kurulustan olusur. Data Ingestion portali, ek veri yoneticilerinin denizcilik veri
kiimelerini daha fazla islemek, acik veri olarak yaymlamak ve toplum igin
uygulamalara katkida bulunmak amaciyla almasini kolaylastirir. Ik proje 19
Mayis 2016'da bagladi ve o zamandan beri veri sunumlarinin islenmesi ve
detaylandirilmasi, tanitim ve pazarlama faaliyetleri i¢in temel olusturulmasi ve
potansiyel veri kaynaklarinin ve saglayicilarinin bir envanterinin ¢ikarilmasi i¢in
yollar gelistirdi.

EMODnet Data Ingestion portali, veri setlerini toplam teklifin bir parcasi haline
getirmek igin diger potansiyel saglayicilari belirlemeyi ve onlara ulasmayi
amaglamaktadir. Bu, birgok uygulama i¢in kullanilabilecek biiylik Avrupa
arsivlerinin bir pargasi haline gelebilecek tarihi veri kiimeleriyle ilgili olabilir. Bu
ayni zamanda, tahmin modellerini beslemek ve ¢esitli operasyonlar1 desteklemek
icin Avrupa operasyonel osinografi veri aligveriginin bir pargast olabilen izleme
platformlarindan operasyonel osinografi veri akislari ile ilgili olabilir.

Anahtar Kelimeler: Emodnet, Marine Data
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WAKE-UP YOUR DATA
SET THEM FREE FOR BLUE SOCIETY

Devrim Tezcan, Volodymyr Myroshnychenko
Middle East Technical University, Institute of Marine Sciences
devrim@ims.metu.edu.tr

ABSTRACT

The European Marine Observation and Data Network (EMODnet) consists of
more than 160 organisations that together work on assembling, harmonising and
making marine data, products and metadata more available to public and private
users. The Data Ingestion portal facilitates additional data managers to ingest their
marine datasets for further processing, publishing as open data and contributing to
applications for society. The initial project started 19th May 2016 and since then it
has developed the pathways for processing and elaborating of data submissions,
laying a basis for promotion and marketing activities, and making an inventory of
potential data sources and their providers.

The EMODnet Data Ingestion portal seeks to identify and to reach out to other
potential providers in order to make their data sets also part of the total offer. This
can concern historic data sets that can become part of the large European archives
that might be of use for many applications. This can also concern operational
oceanography data streams from monitoring platforms that can become part of the
European operational oceanography data exchange for feeding forecasting models
and supporting various operations.

Keywords: Emodnet, Marine Data
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Giilsima Dilek Usluer?, ilker Karacan®, Hande Mumcu®, ibrahim Tan?,
Gokhan Kaman?, Nevin Giil Karagiiler®
3TUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
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[TU Fen Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii
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OZET

Organizmalar tarafindan salgilanan veya organizmalarin parcalanmasi/6limii gibi
sebepler ile ortama salinan ekzopolimerik bilesikler olarak tanimlanan miisilaj,
deniz yiizeyi, su kolonu ve deniz tabanini etkileyen bir doga fenomendir. Deniz
ylizeyi ve tabaninin miisilaj ile kaplanmasi ortamdaki oksijen, 151k ve nutrient gibi
parametrelere ek olarak bentik ve pelajik canlilar1 da etkilemektedir. Dahasi,
kimyasal ve fiziksel yapisi sebebiyle miisilaj yiiksek miktarda mikrobiyal aktivite
barindirmakta, gozlemlendigi ortamlarda hem kimyasal hem de biyolojik
degisimlere yol agmaktadir. Proje kapsaminda Marmara Denizi’nden miisilaj
olaymin gozlenmedigi (miisilaj Oncesi) donem ve miisilaj olay1 goézlendikten
sonraki donemlerde (miisilaj sonrasi ve miisilaj sonrasi kis) elde edilen 6rnekler
kullanilarak mikroorganizmalarin gesitliliginin arastirilmasi, miisilajdan etkilenen
taksonlarin belirlenmesi ve elde edilen ¢esitlilik verilerinin miisilaj olusumunu
tetikleyebilecek kara ve deniz kokenli baskilar ile birlikte degerlendirilmesi
amaglanmistir. Bu amag dogrultusunda, elde edilen sediman 6rneklerinden e-DNA
eldesi gerceklestirilmis ve yeni nesil dizileme (YND) yontemi ile
dizilenmistir. Analizler sonucunda, tim Ornekler igerisinde 74’ Bakteri, 14’
Arke olmak tizere 88 filum tespit edilmigtir. Bu filumlar arasinda en sik goriilenler
Proteobacteria (%21,93), Desulfobacterota (%13,44), Planctomycetota (%210,05),
Chloroflexi (%7,84) ve Bacteroidota (%7,27) olarak belirlenmistir. Verilerin
%7,68’inin Arke taksonlarina, kalan %92,30’unun Bakteri taksonlarina ait oldugu
goriilmiistiir. Cins seviyesinde tespit edilen 303 adet takson igin istatistiksel
anlamlilik tespit edilmis ve bunlardan 195 taksonda MS donemde artmis yiizdece
oran goriiliirken, kalan 108’inde MS donemde azalma tespit edilmistir. MO ve MS
gruplart arasindaki yiizdece bulunma miktarlar1 arasinda 10 kat ve daha fazla
degisim goriilen toplamda 76 takson belirlenmistir.

Anahtar Kelimeler: miisilaj, metagenomik, mikrobiyal ¢esitlilik, dizileme,
Marmara Denizi
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INVESTIGATION OF THE EFFECTS OF MUCILAGE ON
MARMARA SEA’s MICROBIAL DIVERSITY USING
METAGENOMICS

Giilsima Dilek Usluer?, ilker Karacan®, Hande Mumcu®, ibrahim Tan?,
Gokhan Kaman?, Nevin Giil Karagiiler®
aTUBITAK MAM Marine Research and Technology RG
b [stanbul Medeniyet University, Science, Adv. Tech. Reserc. and App. Center
¢ [TU, Fac. of Science and Literature, Depart. of Molecular Biology and Genetics
gulsima.usluer@tubitak.gov.tr

ABSTRACT

Mucilage, described as the exopolymeric compounds secreted by the organisms or
released into environment as a result of disintegration/death of the organisms, is a
natural phenomenon that affects sea surface, water column and sea floor. Mucilage
covering the sea surface and sea floor not only affects the chemical/physical
parameters such as oxygen, light transmittance and nutrients, but also benthic and
pelagic organisms. Moreover, mucilage harbors high amounts of microbial activity
due to its chemical and physical structure, and causes both chemical and physical
changes in the environments in which it is observed. In this study, it was aimed to
investigate microbial diversity, determine taxa affected by the mucilage event and
assess diversity information obtained together with the land- and sea-based
pressures that can trigger mucilage formation using the samples taken before the
mucilage observation (pre-mucilage) and after the mucilage observation (post-
mucilage and post-mucilage winter) in Marmara Sea. For this purpose, e-DNA
isolations were performed from the sediment samples taken and the DNAs were
sequenced with new generation sequencing (NGS) technologies. As a result of the
bioinformatic analyzes, a total of 88 phyla (74 Bacteria and 14 Archaea) were
detected. Among these phyla, Proteobacteria (21.93%), Desulfobacterota
(13.44%), Planctomycetota (10.05%), Chloroflexi (7.84%) and Bacteroidota
(7.27%) were determined as the most frequently observed. It was also observed
that the 7.68% of the data was belonged to Archaea taxa, while 92.30% of the data
was belonged to Bacteria taxa. Statistical significance was detected for 303 taxa
determined at the species level, and 195 of these were found to have increased
percentages in the post-mucilage period while the remaining 108 were found to
have decreased percentages in the post-mucilage period. A total of 76 taxa were
identified to have 10-fold or more variation in their abundance percentages
between the pre- and post-mucilage periods.

Keywords: mucilage, metagenomics, microbial diversity, sequencing, Marmara
Sea
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MUSILAJ KIiRLiLiGi KAPSAMINDA EVSEL VE
ENDUSTRIYEL KiRLILIK IZLEME CALISMALARI

Mehrali Ecer, Haluk Sahin Yazgi, Soner Olgun, Serap Kantarh, Ebru Olgun
Eker, Filiz Korkmaz, Nabi Kaleli
T.C. Cevre, Sehircilik ve Iklim Degisikligi Bakanhgi- CEDIDGM

OZET
Marmara Denizinde goriilen miisilaj olay1 neticesinde Ulusal Deniz Izleme
Programi (DEN-iZ) ve MARMOD FAZ II Projesi c¢aligmalari bu konuya
yogunlastirilmis, Marmara Denizi’ndeki diizenli izleme nokta sayist 150 istasyona
cikarilarak izleme ag1 genisletilmig, misilaji tetikleyen faktorler ile miisilajin
etkileri arastirilmaya baglanmistir.
“Siirekli Atiksu izleme Sistemleri (SAIS) Tebligi" ile kurulu kapasitesi 5.000
m3/gilin ve iizerinde olan tesisler 7/24 takip edilmektedir. Bunun yani sira miisilaj
sonrasinda 2021/14 sayili Genelge yayimlanmig, Marmara Denizi’ne kagak desarj
yapilmasint engellemek amaciyla havzada yer alan 1.000 m3/giin ve iizerinde
kapasiteye sahip atiksu aritma tesisleri de online izlenmeye baslanmis ve kagak
desarjlar olduk¢a azaltilmistir. SIM iizerinden uzaktan otomatik numune aldirma
yontemi ile bu tesislerde 7/24 teknolojik denetim gergeklestirilmekte, alici ortama
kirliligin etkisi anlik olarak takip edilmektedir.
Havzalarda alinan onlemlerin etkinligini belirlemek amaciyla Ergene, Kiiciik
Menderes, Kuzey Ege, Gediz, Sakarya ve Susurluk Havzalarinda yiiriitiilen Evsel
ve Endiistriyel Kirlilik izleme Programi (EKiP)’nin yan1 sira miisilaj sonrasinda
Cevre Referans Laboratuvarimizca Marmara Bolgesi’nde alict ortamda ve
tesislerde izleme ve denetim faaliyetleri artirilmigtir. Marmara Denizi’ne kiyisi
olan Istanbul, Canakkale, Balikesir ve Yalova illerinden alman miisilaj
numunelerinde 1000’e yakin parametrenin analizi yapilmistir.
Bakanligimizca kirletici kaynaklarin kontrol altina alinarak su kalitesinin
iyilestirilmesi amaciyla gerek deniz ortaminda, gerek nehir havzalarinda, gerekse
de kirletici kaynaklardaki izleme ve denetim g¢alismalari araliksiz devam
etmektedir.
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DOMESTIC AND INDUSTRIAL POLLUTION
MONITORING STUDIES WITHIN THE SCOPE OF
MUSILAGE POLLUTION

Mehrali Ecer, Haluk Sahin Yazgi, Soner Olgun, Serap Kantarh, Ebru Olgun
Eker, Filiz Korkmaz, Nabi Kaleli
T.R. Ministry of Environment, Urbanization and Climate Change- DGEIAPI

ABSTRACT

As a result of the mucilage incident in the Marmara Sea, the National Marine
Monitoring Program (DEN-iZ) and MARMOD PHASE II Project studies focused
on this issue, the number of regular monitoring stations in the Marmara Sea has
been increased to 150 stations, the monitoring network was expanded, and the
factors triggering mucilage and the effects of mucilage were started to be
investigated. With the "Continuous Wastewater Monitoring Systems (SAIS)
Communiqué", facilities with an installed capacity of 5,000 m3/day or more are
monitored 7/24 conitonously. In addition, Circular no 2021/14 was published after
mucilage, in order to prevent illegal discharge into the Marmara Sea. Wastewater
treatment plants with a capacity of 1,000 m3/day or more in the area have also
started to be monitored online and illegal discharges have been considerably
reduced. 7/24 technological inspections are carried out in these facilities with the
remote automatic sampling method via SIM, and the effect of pollution on the
receiving environment is monitored instantly. In order to determine the
effectiveness of the measures taken in the river basins, Domestic and Industrial
Pollution Monitoring Program (EKIP) is carried out in the Ergene, Kiigiik
Menderes, North Aegean, Gediz, Sakarya and Susurluk River Basins. Beside this
program, the number of monitoring and inspection acitivities carried out at the
receiving environment and facilities in the Marmara Region by Environmental
Reference Laboratory after mucilage are increased. Nearly 1000 parameters were
analyzed in mucilage samples taken from the provinces of Istanbul, Canakkale,
Balikesir and Yalova, which have coasts on the Sea of Marmara. In order to
improve the water quality by controlling the polluting sources, our Ministry
continues uninterrupted monitoring and inspection activities in the marine
environment, river basins and polluting sources.

Keywords: Mucilage, Env. Monitoring, Continuous Wastewater Monitoring
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MARMARA HAVZASI KIYI SULARI iZLEME
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' Melih Kayal, Fatih Ekmek¢i, Nazmi Kagnicioglu
DSI Genel Miidiirliigii, Etiit, Planlama ve Tahsisler Dairesi Baskanlig
melihkayal @dsi.gov.tr

OZET

Ulkemizin 25 nehir havzasindan biri olan Marmara Havzasi’nin su kalitesi
durumunun belirlenmesi igin DSI Genel Miidiirliigii tarafindan Haziran 2020-
Mayis 2021 aylart arasindan 1 yillik su kalitesi izleme g¢aligmalart yapilmistir.
Izleme calismalar1 kapsaminda 95 adet nehir, 75 adet gdl, 23 adet kiy1 ve 1 adet
gegis suyu iizerinde kimyasal, biyolojik ve hidromorfolojik parametreler
izlenmistir.

Kiy1 sulart 6zelinde 3 adet biyolojik kalite unsuru (fitoplankton, makroalg, bentik
makroomurgasizlar), 43 adet fizikokimyasal, 386 adet kimyasal ve 3 adet
mikrobiyolojik parametre analiz edilmistir.2020 Aralik ayinda Canakkale
aciklarinda baglayan ve 2021 yili Mayis ve Haziran aylarinda tamamen ekosistemi
etkisi altina alan miisilaj ile kiy1 sularindaki kimyasal ve biyolojik parametrelerin
iligkisi ve kry1 sularina dokiilen nehirlerin kirlilik yiikii 6n plana ¢ikmaktadir.

Anahtar Kelimeler: Havza, Miisilaj, Marmara

289


mailto:melihkayal@dsi.gov.tr

E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

MARMARA WATERSHED COASTAL WATER
MONITORING STUDIES IN THE EARLY PERIODS OF
MUCILAGE POLLUTION

Melih Kayal, Fatih Ekmekgi, Nazmi Kagnicioglu
General Directorate of state Hydraulic Works, Depart. of Survey and Planning
melihkayal @dsi.gov.tr

ABSTRACT

In order to determine the water quality status of the Marmara Watershed, which is
one of the 25 river basins of our country, 1-year water quality monitoring studies
were carried out between June 2020 and May 2021 by the General Directorate of
State Hydraulic Works. Within the scope of monitoring studies, chemical,
biological, and hydro morphological parameters were monitored on 95 rivers, 75
lakes, 23 coastal, and 1 transitional waters.

In the coastal waters, 3 biological quality elements (phytoplankton, macroalgae,
macrozoobenthos), 43 physicochemical, 386 chemical, and 3 microbiological
parameters were analyzed. Mucilage was first seen on the open shores of
Canakkale in December 2020 and completely affected the ecosystem in May and
June 2021. The relationship between mucilage and chemical and biological
parameters in coastal waters and the pollution load of rivers flowing into coastal
waters come to the fore.

Keywords: Watershed, Mucilage, Marmara
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OZET
Bu calisma, TUBITAK Miisilaj Arastirmalart Ozel Cagris1 kapsaminda
desteklenen “Marmara Denizi’nde Miisilajin Pelajik ve Bentik Baliklarm Erken
Yasam Evreleri Uzerine Etkisi” isimli projenin bir boliimiinii olusturmaktadir. Bu
kapsamda Marmara Denizi’'nde kemikli demersal juvenil baliklarin biiyiime
alanlarinin tespit edilmesi ve bolluk ve biyogesitliligin onceki ¢alismalarla
karsilagtirilarak, farklilik olup olmadigimin belirlenmesi hedeflenmistir.
Bu ¢aligmada Marmara Denizi kiyilarinda esit araliklarla belirlenmis 12 istasyonda
2 tekerriirlii 18r1p drneklemeleri gergeklestirilmistir. Ornekleme calismalar Aralik
2021 ile Mart 2022 arasinda 4 ay boyunca yiiriitiilmiistir. Orneklemelerde
kullanilan 1grip 30 m uzunlugunda, 1,8 m torba yiiksekliginde, 2x2x2 m
Ol¢iilerinde torba ile donatilmistir.
Calisma siiresince toplam 19 familyaya ait 33 kemikli balik tiirii ve 1 kikirdakli
balik tiiriinden 6721 adet balik drneklenmistir. Orneklenen tiirler arasinda Atherina
boyeri %25,4 gériilme siklig1 ve ortalama 18 adet/¢ekim CPUE ile en baskin tiir
olarak belirlenmistir. Liza aurata ve Liza saliens %24,9 ve %19,3 goriilme sikligi
ile diger baskin tiirler olarak tespit edilmistir. Orneklenen diger 31 tiiriin bollugu
oldukc¢a diisiikk olup, goriilme sikligr %1°den yiiksek 6 tiir tespit edilmistir. Bu
tirlerin  Pomatoschistus marmoratus, Pomatoschistus bathi, Lithognathus
mormyrus, Sardina pilchardus, Diplodus puntazzo ve Synapturichthys Kleinii
oldugu belirlenmistir.
Alansal olarak tiirlerin bolluklar1 degerlendirildiginde en fazla birim alan
bolluguna sahip istasyonun Marmara Ereglisi Nato Liman bdlgesi (%17,3) oldugu
tespit edilmistir. Florya Beltur Plaj1 diger tiim istasyonlar arasinda en yiiksek ikinci
bolluga sahip (%14,2) olan istasyondur. Bollugun en az oldugu istasyonlar
Marmara Denizi’nin kuzeybatisi’nda yer alan Sarkdy ve Kumbag istasyonlaridir.
Tir sayis1 agisindan en zengin bolge 21 tiir ile Erdek oteller bolgesi sahilidir.
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Yalova Tigem sahilinde 18, Bursa Kursunlu kadinlar plajinda ise 15 tiir tespit
edilmistir. Ozellikle Bayramdere sahili ile Egerce sahili arasindaki alan acilen
koruma alanmi ilan edilmeli, algarna ve girgirlarin bu bolgedeki derinlik yasag:
ihlalleri siki denetlenmeli ve sebeke trollerin faaliyeti tamamen bitirilmelidir.

Anahtar Kelimeler: Igrip, Marmara, bentik, balik, juvenil
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SPATIAL AND TEMPORAL DISTRIBUTION OF
DEMERSAL JUVENILES IN THE SEA OF MARMARA
AFTER MUSILAGE

Ismail Burak Daban?, Alkan Oztekin?, Ali ismen”, Ahsen Yiiksek®,
Yusuf Sen?, Adnan Ayaz?, Ugur Altinagac?, Ugur Ozekinci?, Fikret Cakir?,
Tekin Demirkiran?, Oguzhan Ayaz® Genc¢tan Erman Ugur?,
Buminhan B. Selcuk®
@Canakkale Onsekiz Mart University, Faculty of Marine Sciences and Technology,
Department of Fishing and Processing Technology
blstanbul University, Institute of Marine Sciences and Management, Department of
Physical Oceanography and Marine Biology
alismen@yahoo.com

ABSTRACT
This study is part of the project titled "The Effect of Mucilage on the Early Life
Stages of Pelagic and Benthic Fishes in the Marmara Sea" supported by
TUBITAK Special Call for Mucilage Research. In this context, it is aimed to
determine the growth areas of demersal teleost juveniles in the Sea of Marmara
and to compare abundance and biodiversity with previous studies.
In this study, beach seine samplings in dublicate were carried out at each of 12
equally spaced stations around the Sea of Marmara for a period of 4 months
between December 2021 and March 2022. The beach seine used in sampling was
equipped with a 30 m long, 1.8 m high, 2x2x2 m codend.
A total of 6721 fishes were sampled from 33 teleost fish species and 1
cartilaginous fish species belonging to 19 families. Atherina boyeri was
determined as the most dominant species with a prevalence of 25.4% and 18
units/tow mean CPUE. In addition, Liza aurata and Liza saliens were determined
as the other most dominant species with a prevalence of 24.9% and 19.3%,
respectively. The abundances of the remaining 31 species were quite low with only
6 species identified with a prevalence higher than 1%. These species were
determined as Pomatoschistus marmoratus, Pomatoschistus bathi, Lithognathus
mormyrus, Sardina pilchardus, Diplodus puntazzo, and Synapturichthys kleinii.
With respect to spatial abundance of species, Marmara Ereglisi-Port of Nato
region (17.3%) was determined as the station with the highest CPUE. Florya
Beltur beach had the second highest abundance (14.2%) among all other stations.
The stations with the least abundances were Sarkoy and Kumbag stations located
in the northwestern part of the Marmara Sea. The coast of the Erdek hotels region
was the richest region in terms of the number of species with 21 different species.
18 species were identified at Yalova Tigem coast and 15 species at Bursa Kursunlu
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Kadinlar beach. Especially the area located between Bayramdere coast and the
Egerce coast should be declared as a protected area immediately and violations of
the depth ban by beam trawl and purse seine in this region should be strictly
controlled and the activity of illegal trawlers should be completely prevented.

Keywords: Beach seine, Marmara, benthic, fish, juvenil

294



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

SERT SUBSTRATUM MAKROZOOBENTOSU ACISINDAN
MARMARA DENIZi VE KARADENIZ KIYILARININ
BENTIK EKOLOJIiK KALITE DURUMU

Giiley Kurt?, Aysegiil Miilayim®, Senem Caglar®
aSinop Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii
blstanbul Universitesi, Fen Fakiiltesi, Biyoloji Boliimii
gkurt@sinop.edu.tr

OZET

Denizlerde Biitiinlesik Kirlilik izleme Projesi (CSIDB/CEDIDGM &
TUBITAK/MAM; 2014-2021) kapsaminda ilk kez Temmuz-Agustos 2021
tarihlerinde gergeklestirilen ¢alismada Marmara Denizi ve Karadeniz kiyilarinda
yer alan sert substratuma sahip 3’er istasyondan (0,5 m) kuadrat ile 3 replikatl
olarak bentik materyal toplanmistir. Materyalin degerlendirilmesi sonucunda
Marmara Denizi’'nde 8 taksonomik gruba (Cnidaria, Platyhelmintes, Nemertea,
Polychaeta, Crustacea, Pycnogonida, Mollusca ve Echinodermata) ait 61 tiir ve
4962 birey; Karadeniz’de ise 9 taksonomik gruba (Cnidaria, Platyhelminthes,
Nemertea, Polychaeta, Crustacea, Arachnida, Pycnogonida, Mollusca ve
Echinodermata) ait 76 tiir ve 16199 birey tespit edilmistir. Her iki denizde de
Crustacea (Karadeniz’de 38 tiir, Marmara Denizi’nde 21 tiir) en baskin grup olup,
bu grubu sirastyla Polychaeta ve Mollusca izlemektedir. Karadeniz’de tespit edilen
tirlerden poliket Neodexiospira pseudocorrugata 7813 (%48) bireyle; Marmara
Denizi’nde ise krustase Chondrochelia savignyi 945 (%19) bireyle en dominant
tiirler olmuslardir. Istasyonlardan toplanan bentik &rneklerde ortalama tiir sayisi
Karadeniz’de 19-39 tiir; Marmara Denizi’nde ise 6-26 tiir arasinda; ortalama
makrozoobentos yogunlugu Karadeniz’de 11900-89541 birey.m?; Marmara
Denizi’nde 17317-19483 birey.m? arasinda saptanmustir. Her iki denizde de en
baskin ekolojik grup GI (Karadeniz’de %62, Marmara Denizi’'nde %50) ve GII
(Karadeniz’de %24, Marmara Denizi’nde %30) olup, bu grubu %13 (Karadeniz)
ve % 21 (Marmara Denizi) degerler ile GIII takip etmektedir. Firsatci tiirler
Karadeniz’de %1, Marmara Denizin’de ise %3 ile temsil edilmektedir. Ekolojik
kalite durumunun belirlenmesinde kullanilan biyotik indekslerden Shannon-
Weiver cesitlilik indeks degerleri Karadeniz istasyonlarinda 3,6 ile 4,2; Marmara
Denizi’nde ise 1,2 ile 3,6 arasinda ve TUBI degerleri Karadeniz istasyonlarinda
2,1 ile 3,7; Marmara Denizi’nde ise 1,8 ile 3,5 arasinda degisim gdsterir. Yabanci
tirlerden Karadeniz’de Amphibalanus improvisus ve Rapana venosa saptanmis
olup Marmara Denizi’nde yabanci tiir tespit edilmemistir.

Anahtar Kelimeler: Makrozoobentos, sert substratum, ekolojik kalite durumu,
TUBI, Marmara Denizi, Karadeniz
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BENTHIC ECOLOGICAL QUALITY STATUS OF COASTS
OF THE SEA OF MARMARA AND THE BLACK SEA BASED

ON HARD SUBSTRATUM MACROZOOBENTHOS
Giiley Kurt?, Aysegiil Miilayim®, Senem Caglar®
aSinop University, Faculty of Arts and Sciences, Department of Biology
bfstanbul University, Faculty of Science, Department of Biology
gkurt@sinop.edu.tr

ABSTRACT

In the study carried out for the first time in July-August 2021 within the scope of
Integrated Marine Pollution Monitoring Project (MoEUCC - TUBITAK/MAM,;
2014-2021), three stations (0.5 m) each with hard substratum located on the
Marmara Sea and Black Sea coasts, three-replicated benthic samples were taken
by a quadrate. As a result of the evaluation of the material, 61 species and 4962
individuals belonging to 8 taxonomic groups (Cnidaria, Platyhelminthes, Nemertea,
Polychaeta, Crustacea, Pycnogonida, Mollusca and Echinodermata) in the Sea of
Marmara; in the Black Sea, 76 species and 16199 individuals belonging to 9
taxonomic groups (Cnidaria, Platyhelminthes, Nemertea, Polychaeta, Crustacea,
Arachnida, Pycnogonida, Mollusca and Echinodermata) were identified. Crustacea (38
species in the Black Sea, 21 species in the Sea of Marmara) was the most
dominant group in both seas, followed by Polychaeta and Mollusca, respectively.
Polychaete Neodexiospira pseudocorrugata, one of the species detected in the
Black Sea, with 7813 (48%) individuals; crustacean Chondrochelia savignyi was
the most dominant species with 945 (19%) individuals in the Sea of Marmara. The
mean number of species in the benthic samples collected from the stations is 19-39
species in the Black Sea; 6-26 species in the Sea of Marmara; mean
macrozoobentos density were between 11900-89541 individuals.m? in the Black
Sea; 17317-19483 individuals.m? in the Sea of Marmara. The most dominant
ecological groups in both seas were Gl (62% in Black Sea, 50% in Sea of
Marmara) and GlI (24% in Black Sea, 30% in Sea of Marmara) and this group was
followed by GIIl with 13% (Black Sea) and 21% (Sea of Marmara) values.
Opportunistic species were represented by 1% in the Black Sea and 3% in the Sea
of Marmara. Shannon-Weiver diversity index values, which are among the biotic
indices used to determine the ecological quality status, were between 3.6 and 4.2
in the Black Sea stations; 1.2 and 3.6 in the Sea of Marmara, and the TUBI values
were between 2.1 and 3.7 in the Black Sea stations; it varies between 1.8 and 3.5
in the Sea of Marmara. Although the alien mollusks species Amphibalanus
improvisus ve Rapana venosa were identified in the Black Sea, no alien species
was detected in the Sea of Marmara.

Keywords: Macrozoobentos, hard substratum, EQS, TUBI, Marmara, Black Sea
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AKCAABAT (TRABZON) SAHILLERINDE KATI ATIK
KOMPOZiSYONUNUN MEVSIMSEL DEGIiSiMi VE COViD-
19 PANDEMI DONEMININ ETKILERI

Koray Ozseker?, Yahya Erzi®, Coskun Eriiz®, Bilal Onmaz®
3KTU, Deniz Bilimleri ve Teknolojisi Enstitiisii
bKTU, Deniz Bilimleri Fakiiltesi
ozseker.koray@gmail.com

OZET
Bu ¢alismada, Trabzon (Akgaabat) ili sahillerinde kat1 atiklarin kompozisyonu ve
miktar1 incelenmistir. Ayrica, COVID-19 pandemisinin kati atik tiir kategorisinde
ne gibi etkileri oldugu bildirilmistir. Trabzon ili Ortahisar ilgesi sahillerinde yer
alan {i¢ istasyonda 2021 yilinda mevsimsel olarak kati atik Orneklemesi
yapilmistir. Istasyonlarin seciminde 50 m? ile 100 m? arasinda degisen, plaj, dolgu,
dere gibi fiziksel kosullar dikkate alinmistir.
Say1 ve agirlik olarak en yiiksek kati atik miktarlari en yogun A3 istasyonunda
(sonbahar; 32,71 adet/m?; 224,30 g/m?) kaydedilmekle beraber 5,77 ile 11,8
adet/m? arasinda degismistir. Tiim istasyonlarda plastik sayica %27 ile %92
arasinda degisen yiizdelik katki ile en bol atik madde olmugtur. Ayrica, COVID-19
salgin1 doneminde tibbi malzemelerde gozlemlenen Onemli artig, yapilan
calismada da acik¢a goriilmiistiir. Mevsimler arasindaki farkin baglica plastik ve
tibbi atiklardan kaynaklandigi tespit edilmistir. Baslica kati atik kaynaklari karasal
tasinim (%36,11), eglence ve turizm faaliyetleri (%20,14), uygunsuz bertaraf
(%22,10) ve diger (%21,65) olmustur.
Calismamizin sonuglari taginim modelleri, yerel yonetimler ve sivil toplum
kuruluglari i¢in temel teskil edebilir. Ayrica COVID-19 pandemisinin kat1 atik
kompozisyonunu etkiledigini ve ¢alisma alanindaki bollugunu artirarak ¢evre icin
olumsuz etkiler olusturdugu dikkat ¢ekmektedir.

Anahtar Kelimeler: Kat1 Atik, Sahil, COVID-19, Plastik
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SEASONAL CHANGE OF SOLID WASTE COMPOSITION
IN AKCAABAT (TRABZON) COASTS AND THE EFFECTS
OF THE COVID-19 PANDEMIC PERIOD

Koray Ozseker?, Yahya Erzi®, Coskun Eriiz®, Bilal Onmaz®
8KTU, Institute of Marine Science and Technology
PKTU, Faculty of Marine Science
ozseker.koray@gmail.com

ABSTRACT

In this study, the composition and abundance of marine litter on the beaches of
Trabzon (Akgaabat) province were examined. In addition, it has been reported
what effects the COVID-19 pandemic has had on the marine litter species
category. Marine litter sampling was carried out on seasons in 2021 from three
stations located on the beaches of Akgaabat district of Trabzon. Physical
conditions ranging from 50 m? to 100 m? such as beaches, embankments and
streams were taken into account in the selection of stations.

Although the highest solid waste amounts in terms of number and weight were
recorded in the densest A3 station (autumn; 32.71 units/m2; 224.30 g/m2), it
varied between 5.77 and 11.8 units/m?Plastic was the most abundant waste
material in terms of number of parts, with a percentage contribution varying
between 27% and 92% at all stations. In addition, a significant increase in medical
supplies was observed during the COVID-19 pandemic. The difference between
the seasons was caused by plastic and medical waste. The main sources of marine
litter were terrestrial transport (36.11%), recreational and tourism activities
(20.14%), improper disposal (22.10%) and other (21.65%).

The results of our study can be a basis for transport models, local governments and
non-governmental organizations. In addition, it is noteworthy that the COVID-19
pandemic affects the composition of marine litter and creates negative effects for
the environment by increasing its abundance in the study area.

Keywords: Marine Litter, Beach, COVID-19, Plastic

298



E IIl. ULUSAL DENIZLERDE iZLEME VE DEGERLENDIRME SEMPOZYUMU, 6-9 Aralik 2022

TURKIYE'NIN 5 SUCUL ORTAMINDA
MiKROPLASTi}( KIRLILiGi UZERINE RiSK
DEGERLENDIRMESI

o Furkan Durmaz, ibrahim Tan
TUBITAK MAM Deniz Arastirmalar: ve Teknolojileri Arastirma Grubu
furkandrmz@gmail.com

OZET

Giintimiizde plastik kirliligi, deniz ve yeriistii su ekosistemlerini etkileyen dnemli
sorunlardan biridir. Plastik kirliliginin boyutlar1 iizerine bir¢ok ¢alisma olsa da,
denizlerimizdeki bolluklarim1 gdstermekte yetersiz kalabilmektedir. Karar
vericilere yol gostermesi amaciyla ¢ok kriterli karar verme yontemleri(CKKY) ¢ok
stk kullanilmaktadir. Caligmadaki s6z konusu yoOntem grup veya bireyin
onceliklerini dikkate alan, nitel veya nicel degiskenleri bir arada degerlendirebilen
herkes tarafindan sonuglari rahat¢a anlagilabilen analitik hiyerarsi prosesine
dayanmaktadir. Bu ¢alismada mikroplastiklerin sucul ortamdaki risklerinin
degerlendirilmesinde  ¢ok  kriterli karar verme yontemi kullanilmistir.
Degerlendirmede sucul ortamdaki mikroplastiklerin kaynaklarini, taginimini ve
muhtemel etkilerini tanimlayabilmek i¢in 39 alt degisken (plaj varligi, evsel atiksu
aritma tesisi varligi, suyun fiziksel ozellikleri, besin yoluyla temas etme durumu
vb.)belirlenmistir. Calisma alan1 Kizilirmak, Dilderesi, Susurluk, Gediz ve
Dalaman nehirleri havzalaridir. Sonuclart degerlendirebilmek igin “Diisiik
Riskli”(3-1), “Riskli”(5-3), “Yiiksek Riskli”(7-5) ve “Cok Yiiksek Riskli”(10-7)
olarak smiflandirilip degerlendirme cetveli olusturulmustur. Mevcut 39 alt
degiskenin onem faktorleri atanmis daha sonra bu alt degiskenlere gore ilgili
calisma alanlar1 puanlanmistir. Onem faktérii ile diizenlenmis puanlar daha sonra
normalize edilmigstir. Son olarak sonuglar degerlendirme cetvelindeki hangi risk
grubuna dahil oldugu belirlenmistir. Yapilan c¢alismada en riskli havza “Cok
Yiiksek Riskli” olarak belirlenmis Susurluk havzasidir. Onu “Yiiksek Riskli”
olarak belirlenen Dilderesi havzasi izlemektedir. En az riskli havza ise “Riskli”
olarak belirlenen Gediz havzasi olarak tespit edilmistir. Ancak sonuglarin biitiinii,
calisilan havzalarin risk altinda oldugunu ve bu riskin yonetilmesi i¢in yerinde
6lciimlerle mevcut riskin biiyilikliigiiniin dogrulanmasi gerektigini gostermektedir.

Anahtar Kelimeler: Mikroplastik, Risk Degerlendirmesi, Cok Kriterli Karar
Verme YOntemleri, Analitik Hiyerarsi Prosesi, Ekosistem Yonetimi
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RISK ASSESSMENT ON MICROPLASTIC POLLUTION IN
5 AQUATIC ENVIRONMENTS OF TURKEY

Furkan Durmaz, ibrahim Tan
TUBITAK MAM Marine Reserach and Technologies RG
furkandrmz@gmail.com

ABSTRACT

Today, plastic pollution is one of the important problems affecting marine and
surface water ecosystems. Although there are many studies on the extent of plastic
pollution, it may be insufficient to show their abundance in our seas. Multi-criteria
decision making methods (MCDM) are frequently used to guide decision makers.
The method in the study is based on the analytical hierarchy technique, the results
of which can be easily understood by anyone who can consider the priorities of the
group or individual and evaluate qualitative or quantitative variables together.

In this study, multi-criteria decision making method was used to evaluate the risks
of microplastics in the aquatic environment. In the evaluation, 39 sub-variables
(existence of beach, presence of domestic wastewater treatment plant, physical
properties of water, contact with food, etc.) were determined in order to define the
sources, transport and possible effects of microplastics in the aquatic environment.
The study area is the basins of Kizilirmak, Dilderesi, Susurluk, Gediz and
Dalaman rivers. In order to evaluate the results, an evaluation scale was created by
classifying them as “Low Risk”(3-1), “Risk™(5-3), “High Risk”(7-5) and “Very
High Risk”(10-7). The importance factors of the existing 39 sub-variables were
assigned and then the relevant study areas were scored according to these sub-
variables. The scores adjusted by the importance factor were then normalized.
Finally, it was determined which risk group the results belonged to in the
evaluation scale. The most risky basin in the study was the Susurluk basin, which
was determined as "Very High Risk". It is followed by the Dilderesi basin, which
is designated as “High Risk”. The least risky basin was determined as the Gediz
basin, which was determined as "Risky". However, the overall results show that
the studied basins are at risk and that the magnitude of the current risk should be
verified with on-site measurements to manage this risk.

Keywords: Microplastic, Risk Assessment, Multi-Criteria Decision Making
Methods, Analytical Hierarchy Process, Ecosystem Management
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YABANCI YAYILIMCI DENIiZEL MAKROALG CAULERPA
TAXIFOLIA VAR. DISTICHOPHYLLA (SONDER)
VERLAQUE, HUISMAN & PROCACINI TURKIYE'DEKI
YAYILISINI GENISLETMESI

Ergiin Tagkin? Furkan Bilgi¢, Alper Evcen®
Manisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii
bTUBITAK MAM Deniz Arastirmalart ve Teknolojileri Arastirma Grubu
ergun.taskin@cbu.edu.tr

OZET

Yabanci yayilimci bir deniz yesil makroalg tiirii olan Caulerpa taxifolia var.
distichophylla (Sonder) Verlaque, Huisman & Procacini, Akdeniz'de ilk kez
Iskenderun Kérfezi'nden (Tiirkiye) kaydedilmistir. Bu tiir bugiine kadar bilinen
dagilimin1 Liibnan, Kibris, Yunanistan, halya, Malta, Libya ve Tunus'a kadar
genisletmistir. Bu caligmada, C. taxifolia var. distichophylla ilk kez Marmara
Denizi'nde Pasaliman1 Adasi'ndan (Erdek, Balikesir, Tiirkiye) rapor edilmistir. Bu
calisma, TUBITAK 121G113 nolu projesi ile desteklenmistir.

Anahtar Kelimeler: Yabanc tiir, Caulerpa taxifolia var. distichophylla, Marmara
Denizi, Tiirkiye
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FURTHER EXPANSION OF THE ALIEN MARINE GREEN
MACROALGA CAULERPA TAXIFOLIA VAR.
DISTICHOPHYLLA (SONDER) VERLAQUE, HUISMAN &
PROCACINI IN TURKEY

Ergiin Tagkin? Furkan Bilgi¢, Alper Evcen®
aManisa Celal Bayar University, Faculty of Science and Letters, Department of
Biology,
b TUBITAK MAM Marine Reserach and Technologies RG
ergun.taskin@cbu.edu.tr

ABSTRACT

Caulerpa taxifolia var. distichophylla (Sonder) Verlaque, Huisman & Procacini is
a alien marine green macroalga in the Mediterranean Sea where it was recorded for
the first time from the Iskenderun Gulf (Turkey). To date this species, expanding
its known distribution to Lebanon, Cyprus, Greece, Italy, Malta, Libya and
Tunisia. In the present study, C. taxifolia var. distichophylla is reported for the first
time from Pasalimani Island (Erdek, Balikesir, Turkey) in the Marmara Sea. This
work was supported by the TUBITAK (project no 121G113).

Keywords: Alien species, Caulerpa taxifolia var. distichophylla, Marmara Sea,
Tiirkiye
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YUMUSAK SUBSTRATUM MAKROZOOBENTOSU
ACISINDAN HAYDARPASA (MARMARA DENIZi) VE
SAMSUN (KARADENIZ) LIMANLARININ BENTIK
EKOLOJIiK KALITE DURUMU

Giiley Kurt?, Senem Caglar®, Aysegiil Miilayim®
aSinop Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii
blstanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii
gkurt@sinop.edu.tr

OZET

Denizlerde Biitiinlesik  Kirlilik Izleme Projesi (CSIDB/CEDIDGM &
TUBITAK/MAM; 2014-2021) kapsaminda ilk kez gergeklestirilen bu calismada,
Marmara Denizi’nde yer alan Haydarpasa Limani (0,5-11 m) ve Karadeniz’de yer
alan Samsun Limani’ndaki (0,5-9 m) yumusak substratumlu 2’ser istasyondan
Temmuz-Agustos 2021 tarihlerinde Van Veen grab ile 3 replikatli 6rnekleme
yapilmigtir. Yumusak substratum materyalinin degerlendirilmesi sonucunda
Haydarpasa Limani’nda 8 taksonomik gruba (Cnidaria, Sipuncula, Nemertea,
Polychaeta, Crustacea, Phoronida, Mollusca ve Echinodermata) ait 66 tiir ve 3157
birey; Samsun Limani’nda ise 6 taksonomik gruba (Nemertea, Oligochacta,
Polychaeta, Crustacea, Mollusca ve Phoronida) ait 34 tiir ve 1179 birey tespit
edilmistir. Haydarpasa Limani’nda Polychaeta (40 tiir), Samsun Limani’nda ise
Mollusca (12 tiir) en baskin grup olmustur. Her iki denizde de birey sayisi
bakimindan en baskin grup Polychaeta’dir (Karadeniz 858 birey; Marmara
Denizi’nde 2869 birey). Samsun Limani’nda tespit edilen tiirlerden poliket
Heteromastus filiformis %33°liikk degerle; Haydarpaga Limani’nda ise poliket
Capitella teleta %43’liik degerle en dominant tiirler olup bu tiirler birinci smif
firsatg1 tiir kategorisinde yer almaktadir. Istasyonlardaki ortalama tiir sayisi
Samsun Limani’nda 16-18 tiir; Haydarpasa Limani’nda ise 16-25 tiir arasinda;
ortalama makrozoobentos yogunlugu Samsun Limani’nda 810-3280 birey.m;
Haydarpasa Limani’nda 860-11380 birey.m? arasinda saptanmustir. Samsun
Limani’nda en baskin ekolojik grup %38 ile GII ve GIII; Haydarpasa Limani’nda
ise %35 ile GII ekolojik grubu olmustur. Firsatgi tiirlerin bulundugu GIV ve GV
ekolojik gruplart Samsun Limani’nda %12, Haydarpasa Limani’nda ise %5 ile
temsil edilmektedir.

Ekolojik kalite durumunun belirlenmesinde kullanilan biyotik indekslerden
Shannon-Weiver cesitlilik indeks degerleri Samsun Limani istasyonlarinda 2,5 ile
3,1; Haydarpaga Limani’ndakilerde ise 1,6 ile 3,0 arasinda ve TUBI degerleri
Samsun Limani istasyonlarinda 2,0 ile 2,4; Haydarpasa Limani’ndakilerde ise 1,4
ile 2,8 arasinda degisim gosterir. Samsun Limani’nda yabanci tiirlerden 2 poliket
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(Polydora cornuta, Streblospio gynobranchiata) ve 2 mollusk (Anadara
kagoshimensis, Arcuatula senhousia) saptanmis olup Haydarpasa Limani’nda
yabanci tiir tespit edilmemistir.

Anahtar Kelimeler: Makrozoobentos, liman, ekolojik kalite durumu, TUBI,
Marmara Denizi, Karadeniz
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BENTHIC ECOLOGICAL QUALITY STATUS
OF HAYDARPASA (SEA OF MARMARA) AND SAMSUN
(BLACK SEA) PORTS BASED ON SOFT SUBSTRATUM
MACROZOOBENTHOS

Giiley Kurt?, Senem Caglar® Aysegiil Miilayim"
aSinop University, Faculty of Arts and Sciences, Department of Biology
bstanbul University, Faculty of Science, Department of Biology
gkurt@sinop.edu.tr

ABSTRACT
In this study, which was carried out for the first time within the scope of Integrated
Marine Pollution Monitoring Project (MOEUCC - TUBITAK/MAM; 2014-2021),
Haydarpasa Port (0.5-11 m) located in the Sea of Marmara and Samsun Port (0.5-9
m) located in the Black Sea, three-replicated benthic samples were taken by a
standard Van Veen Grab in July-August 2021 from two stations with soft
substratum. As a result of the evaluation of the soft substrate material, 66 species
and 3157 individuals belonging to 8 taxonomic groups (Cnidaria, Sipuncula,
Nemertea, Polychaeta, Crustacea, Phoronida, Mollusca and Echinodermata) were
identified in Haydarpasa Harbor; 34 species and 1179 individuals belonging to 6
taxonomic groups (Nemertea, Oligochaeta, Polychaeta, Crustacea, Mollusca and
Phoronida) in Samsun Port. Polychaeta (40 species) in was the most dominant
group in Haydarpasa Port and Mollusca (12 species) was in Samsun Port. The
most dominant group in terms of the number of individuals in both seas was
Polychaeta (858 individuals in Samsun Port, 2869 individuals in Haydarpasa Port).
Polychaete Heteromastus filiformis was the most dominant species in the Samsun
Port, with a value of 33% and polychaete Capitella teleta was the most dominant
species with a value of 43% in Haydarpasa Port, and these species are included in
the first-order opportunistic species category. The mean numbers of species at the
stations were between 16-18 species in Samsun Port; between 16-25 species in
Haydarpasa Port; the mean macrozoobentos density were between 810-3280
individuals.m in Samsun Port; 860-11380 individual.m? in Haydarpasa Port. The
most dominant ecological groups were GlI and GlII with 38% value in Samsun
Port, whereas GII was the most dominant with 35% value in Haydarpasa Port. GIV
and GV ecological groups, which include opportunistic species, were represented
by 12% in Samsun Port and 5% in Haydarpasa Port. Shannon-Weiver diversity
index values, which are among the biotic indices used in determining the
ecological quality status, were between 2.5 and 3.1 at Samsun Port stations; the
values are between 1.6 and 3.0 in Haydarpasa Port, and TUBI values were
between 2.0 and 2.4 in Samsun Port stations; 1.4 and 2.8 in Haydarpasa Port.
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Although two alien polychaete species (Polydora cornuta, Streblospio
gynobranchiata) and two alien mollusks species (Anadara kagoshimensis,
Arcuatula senhousia) were detected in Samsun Port, no alien species were
detected in Haydarpasa Port.

Keywords: Macrozoobentos, port, ecological quality status, TUBI, Sea of
Marmara, Black Sea
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ZOOPLANKTON TURLERININ TURKIYE KIYILARINA
GIRISINDE BiOS (iKi TARAFLI SALINIM SISTEMI)
VEKTORLERDEN BiRi OLABILIR Mi?

Erhan Mutlu?, Tuba Terbiyik Kurt®, Sila Giiler Duman?,
Dogukan Karaca?®, Zahit Uysal®
agkdeniz Universitesi, Su Uriinleri Fakiiltesi
b Cukurova Universitesi, Su Uriinleri Fakiiltesi
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OZET

Akdeniz zengin biyogesitlilige sahip olup, biyogesitlilik sicak noktasi olarak kabul
edilmektedir. Bununla birlikte biyolojik tasimmim, kirlilik, kaynaklarin asirt
kullanimi ve iklim degisikligi gibi insan kaynakli etkenler nedeniyle giderek artan
bir tehdit altindadir. Yerli olmayan tiirlerin (NIS) Akdeniz ekosisteme girisi ve
basen geneli hizla dagilimi en 6nemli sorunlardan biridir. Akdeniz'in kompleks ve
birbiriyle iligkili dolagim sistemi, ekosisteme ¢esitli sekillerde giren NIS'in basen
geneli yayilmasina olanak saglamaktadir. Akdeniz’de Tiirkiye'nin giiney kiyilari,
yabanci tiirlerin girisi ve yerlesmesine en fazla maruz kalan bolgelerden biridir.
Bir¢ok yabanci tiir bu bolgeye gemilerin balast sulari, Kizildeniz’den Siiveys
kanali vasitasiyla lesepsiyen gogii ile, Asya mindr akintis1 yoluyla Indo-Pasifik
sistemden ulagsmaktadir.

Son yillarda genellikle Bati Akdeniz, Adriyatik Denizi ve civarlarinda bulunan bir
cok tiirtin 2018-2020 yillar1 arasinda iilkemiz denizlerinde (Akdeniz, Ege ve
Marmara Denizleri) nitelik ve niteliksel olarak artmig olmasi,  derleme
mahiyetindeki bu ¢alismadaki bir fikrin olugmasma katki saglamistir.
Kiyilarimizda ilk kez gozlenen yabanci ve yerli tiirlerin bazilariin (1 yabanci ve
5 yerli planktonik tiir) “Iki Tarafli Salimim Sistemi (BiOS) ile iliskili olabilecegini
bildiren yaymlarimiz mevcuttur. Adriyatik Denizi’nde bulunan endemik bir
planktonik copepod tiirii de bu mevcut c¢aligmada ilk kez kayit edilmistir. Bu
kayitlarin 6rnekleme tarihleri 2018-2019 yillar1 i¢inde olup, aymi yillarda, Ege
Denizi ve genelinde Marmara Denizi'nde planktonik tiirlerin bulunurluk sayist
otuzu agmistir.

Ik kez 1970°li yillarda fark edilip, 1988’lerde olusumu ispat edilen BiOS, iyon
Denizi'ndeki Kuzey Iyon Girdabi’nda (NIG) on yilda bir siklonik ve antisiklonik
dongii arasinda degisime neden olan fiziksel bir islemdir. Bu mekanizma fyon Jeti
vasitasiyla Levant yiizey ve ara tabaka sularmi da etkilemektedir. Bu etkinin
anlagilabilmesi i¢in, Antalya ve Mugla kiyilarinda kaydettigimiz tiirlerin
bulunduklar: alanlardaki fizikokimyasal 6zellikler ile son on yil ig¢inde (2011-
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2019) yapilan caligmalardaki fizikokimyasal ozellikler birlikte
degerlendirildiginde, BiOS vasitastyla sularin kryilarimiza tagima olasilig1 dikkati
¢ekmektedir. Calismamizda BiOS’un etkiledigini diislindiiglimiiz  kiyisal alanda
(Rodos dongiisiiniin etkisindeki Tiirkiye kiyisal alani), civarinda buna sebep
olacak farkli karasal bir etken bulunmamasina ragmen yaz yiizey suyu tuzlulugu
goreceli olarak diisiik (37.5-38.5 PSU) buna karsilik besin tuzlart miktart goreceli
olarak yiiksektir (2-3 kat1 yiiksek). Senkronize olarak sonrasinda Marmara Denizi
suyunda yeni yerli planktonik tiirlerin kayitlarin artmasmim ve biiyiik 6lcekli
miisilaj olusumunun o6zellikle BiOS’un Adriyatik sularinin  pompalanmasi
sonucunda olabilecegi ihtimalini ortaya ¢cikmuistir.

Simdiye degin, yapilan calismalarda daha ¢ok yabanci tiirler iizerine odaklanilmis
olsa da, Akdeniz gibi biiyiik ve kendi icinde farkli 6zelliklere sahip denizleri
barindiran bir sistemde yerli tiirlerinde farkli ekosistemlere taginmasiyla, denge
icindeki veya karasal baskilarin etkisindeki (sicak nokta) ekosistemlere BiOS ile
ilave bir yiik gelmesi ve eckosistemi etkileme olasiligi bulundugu g6z Oniine
almmalidir. Calismamiz ileride gergeklestirilecek ¢alismalar i¢in fikir olusturarak,
bu tiir degerlendirmeler esnasinda BiOS’unda g6z oniinde bulundurulmasini
onermektedir.

Anahtar Kelimeler: BiOS, zooplankton, Adriyatik, Yerli/olmayan tiirler, Miisilaj
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MIGHT THE BIOS (BIMODAL OSCILLATION SYSTEM) BE
ONE OF THE VECTORS FOR INTORDUCTION OF
ZOOPLANKTON SPECIES TO THE TURKISH COASTS?
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Dogukan Karaca?®, Zahit Uysal®
aAkdeniz University, Faculty of Fisheries
b Cukurova University, Faculty of Fisheries
¢Middle East Technical University, Institute of Marine Sciences
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ABSTRACT

The Mediterranean Sea has had high biodiversity and has been considered as hot-
spot. Nevertheless, The Mediterranean Sea has been threatened due to
anthropogenical effluents such as biological transportation, extreme usage of
pollutants and climate change. Introduction of Non-Indigenous Species (NIS) and
their fast overspreading in the basin is one of the matters. Complicated and
interacted circulation system of the Mediterranean Sea contributed the NIS to
distribution of the NIS in basin scale. The southern coast of Turkey in the
Mediterranean Sea is one of the regions mostly exposed to entry and establishment
of the NIS. Lots of the NIS arrived at the coast via ballast water of ships,
Lessepsian migration through the Suez Canal from the Red Sea and Asian minor
current from the Indo-Pacific ecosystem.

In the Turkish marine system (Mediterranean Sea, Aegean Sea and Sea of
Marmara) in 2018-2020, recent qualitative and quantitative increase of lots of the
species which were found in the West Mediterranean Sea and Adriatic Sea
suggested an idea for the present study categorized as a review on duty. There are
publication on first occurrence of some non/indigenous species (one planktonic
NIS, and 5 IS) in the Turkish coast, which could be interacted for their
introduction via the “BiModal Oscillation System” (BiOS). An endemic plantonic
Copepoda species of the Adriatic Sea has been recorded for the first time in our
coasts with the present study. Sampling dates of such new introduction and records
varied between years of 2018 and 2019 with an emphasis for records of about
planktonic 30 species particularly in Sea of Marmara.

The BiOS which was noticed in 1970s and was approved in 1988 is a physical
process causing an alternation repeated once every ten years between cyclonic and
anticyclonic circulation in the Northern lonian Gyre (NIG). This mechanism has
affected Levant sea surface and intermediate waters via lonian Jet. For
understanding this effect clearly, recent species records and physicochemical
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properties of their ambient waters along the coast of Antalya and Mugla in
addition to physicochemical properties of the coasts in last decade (2011-2019)
were evaluated together, which suggested a scientific base on a probability for
transportation of the species to our coast via BiOS. Although there were no
terrestrial sources and effluents affecting the physicochemical properties in the
coast (the Turkish coast influenced by the Rhodes Gyre) considered for effect of
the BiOS in the present study, of the environmental some variables summer sea
surface salinity was relatively low (37.5-38.5 PSU) whereas concentration of the
nutrients was gradually high (2-3 fold higher) as compared to background levels of
the wvariables in the Turkish Mediterranean coast. Thereafter, followed a
synchronizing chronological process could presumably be attributed to the BiOS
causing increased occurrence of Mediterranean indigenous species and occurrence
of massive mucilage formation in the Sea of Marmara.

It is hereby highly forwarded to that there might be a possibility to affect an
ecosystem previously established in the Mediterranean Sea such a large sea
including different seas specialized and balanced with their own ecosystem under
additional terrestrial stress (hot spots) via extra load of the BiOS even though most
of the studies were focused on occurrence of the

Keywords: BiOS, zooplankton, Adriatic, IS/NIS species, Mucilage
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I1l. ULUSAL DENiZ iZLEME VE DEGERLENDIRME
SEMPOZYUMU SONUC BILDIRGESI

Sempozyumda denizlerimizin tim uzmanlar, akademisyenler, yoneticiler, karar
vericiler ve politikacilarin butunsellik icinde ve belli mustereklerde durum
dederlendiriimesine imkan saglanmis ve asadidaki sonug bildirgesi
olusturulmustur.

1.

Genel Konular
1.1. Program kapsaminda izlenen bilesenlere ait “Deniz izleme
Kilavuzlari”nin tekrar degerlendirilerek gincellenmesi dnerilmektedir.
1.2. Program kapsaminda izlenen tUm bilesenler igin, istasyonlarin tim
denizlerde go6zden gegirilmesi, ayrica SYB ve DDB'lerin gincel veri ve
gozlemler esliginde degerlendirilmesi 6nerilmektedir.
1.3. Mevcut izleme istasyon aginin DEN-IiZ Programi 2014-2022 izleme
sonuglarina gore riskli/sorunlu alanlar icin genisletilmesi  hususlari
vurgulanmistir. Ozellikle; Akdeniz-Ege Denizi sinirinda yer alan Marmaris i¢
korfezde su kolonu ve bentik izlemelerine agirlik verilmesi dnerilmistir.
1.4. DEN-IZ Programinin kesintisiz, duzenli ve devamliinin ayni kalite ve
kriterlerle saglanmasinin Ulkemiz deniz ve kiyilarinin takibi ve yonetimi
agisindan 6nemli oldugu vurgulanarak; hava kosullari ve teknik ekipmanlarin
durumu vs. g6z oninde bulundurularak, denizlerin bir sonraki yillarda
aynifyakin tarihlerde izleme seferlerinin gerceklestirilmesi 6nerilmektedir.
1.5. Program kapsaminda 3 yillik dénem sonlarinda bilesenlerin tema bazli
dederlendirilmesiigin “Tematik Raporlarin” hazirlanmasi &nerilmektedir.
1.6. Uluslararasi dokimanlara Ulke gorisinin olusturulmasi icin program
kapsaminda gorev alan tUm uzmanlardan destek saglanmasinin 6nemi
vurgulanmaktadir.
1.7. Calismalarin  uluslararasi/ulusal  gorOnUrliginin  arttinlmasi  igin
faaliyetlerin artinlmasi 8nerilmistir. Ozellikle deniz alanlarimiza ait tanimlarin
yayginlastirilmasi ve uluslararasi referansin arttirilmasi amaci ile uluslararasi
yayinlarda Deniz Degerlendirme Birimleri (DDB) ve Su Yonetim Birimlerine
(SYB) referans verilmesi &nerilmistir.
1.8. TUm yayinlar ve yapilan ¢alismalarda DEN-IZ Programina referans
verilmesi konusunun énemi vurgulanmistir.
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2.

Otrofikasyon
2.1. Otrofikasyon gostergelerine ydnelik degerlendirmeler kapsaminda, tim
denizlerimiz ve alt degerlendirme alanlarinda yUzey sularn icin referans
degerlerin 3 yillik program sonunda gincellenmesi 6nerilmistir.
2.2. Bilegenler arasindaki iliskiyi kurarak entegre degerlendirmeler saglayan
NEAT/BEAST/HEAT gibi cok degiskenli bitinlesik degerlendirme araglarinin
kullanimina DEN-iZ Programi degerlendirmelerinde gecilmelidir.

Kirleticiler
3.1. DEN-iZ 2014-2022 ddneminde oldugu gibi ileriki dénemlerde de
sediment ve biyota matrikslerinde izlemelerin 3 yilda 1 kez devam ettirilmesi
Onerilmistir.
3.2. Metal analizleri sonuglarinin saglikl degerlendirilmesi agisindan tlkemiz
deniz sedimentlerinde referans (baseline) degerlerinin belirlenmesi icin karot
calismalarinin yayginlastirilmasi gerekmektedir.
3.3. Kirletici parametresi olarak farmasotiklerin suda ve sedimentte pilot
Olgekliizlenmesi dnerilmektedir.
3.4. Marmara Denizi'nde o6trofikasyon riskinin yiksek oldugu baskilarin
yogun oldugu alanlarda zararli alg toksinlerinin izlenmesi tavsiye
edilmektedir.
3.5. Marmara Denizi ve Karadeniz su kolonunda CTD probuna eklenen
sensorle kesintisiz Eh degerinin  (indirgenme/Yikseltgenme (Redoks)
Potansiyeli-ORP) ol¢ilmesi ve oksijensiz ortamin aninda belirlenmesi
onerilmektedir.

. Biyocesitlilik ve Habitat

4.1. Habitatlarin durumu ve degisimleri haritalandirma yoluyla uzun sireli
izlenmelidir. Habitat izleme calismalarinin devam ettirilmesi ve gelecek
izleme programlarinda habitat haritalandirma calismalarinin artirilmasi
onerilmektedir.

4.2. Ulkemizde habitat haritalandirma konusunda uzman aragtirmac
yetistirilmesi (Doktora seviyesinde) ihtiyaci tespit edilmektedir.

4.3. Akustik (multibeam) ve multispektral gorintileme sistemleri igin izleme
altyapi kapasitesinin artirilmasi gerekmektedir.

4.4. Habitat izlemelerinde habitat Uzerindeki fiziksel tahribatlarin tespit
edilmesi icin demirlemeftrol sahalarini iceren bir alanda bentik habitat
haritalandiriimasi yapilmasi 6nerilmektedir.
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4.5. Kiyr ekosistem ve peyzaj dederlendirmesi calismasinin yeni dénemde,
mevcut pilot alan ile beraber, kiyisal arazi kullanimi ve morfoloji degisiminin
daha yodun gozlendigi bir bolgede pilot alanda devam edilmesi
onerilmektedir. Bakanlik binyesinde yer alan diger birimlerle benzer
calismalar strduren ekiplerle isbirligi artinlmaldir.  Ayrica, kiyisal alanin
yapist ile iklim degisikligi iliskisi arastirimalidir.

4.6. Deniz memelilerin izlenmesi c¢alismalarinin  Karadeniz’'de devam
ettirilmesi, ayrica Marmara Denizi'nde de bu calismanin yapilmasi
onerilmektedir.

4.7. Iklimsel ve cevresel degisikliklerin biyogesitlilik Uzerine etkilerinin
belirlenmesi igin bazi indikator tirlerin (6rnegin deniz kuslari ve gorgonlar)
dagilimlari ve mevcut durumlan denizlerde segilecek pilot alanlarda
izlenmelidir.

5. Biyocesitlilik-Fitoplankton
5.1. Fitoplankton 6l¢im sikh@inin artiriimasi, 6zellikle ilkbaharda oldugu gibi
asir Uremelerin gorildigd sonbahar déneminde de olgimlerin eklenmesi
gerekmektedir.
5.2. Fitoplankton icin etkilenmemis alan veya en az etkilenmis bir alandan
ornekleme yapilarak referans kosullarin belirlenmesi ve sinif sinir degerlerin
belirlenebilmesiicin 5 yillik aylik veriye ihtiyag oldugu ortaya konulmaktadir.
5.3. Fitoplankton-bakteri etkilesiminin ortaya konulmasi amaciyla bakteriyel
kompozisyonun izlenmesi gerekmektedir.
5.4. Karadeniz'de siliatlar izleme programina dahil edilmelidir.

6. Biyocesitlilik- Bentik Makrofauna ve Makroflora
6.1. Derin deniz istasyon sayisinin her denizde minimum 2 adet olacak
sekilde artirilmasi tavsiye edilmektedir.
6.2. Derin deniz sert substratumlarinin mevcut durumlarinin belirlenmesi igin
ROV (Remotely Operated Underwater Vehicle) ile gézlemler yapilmalidir.
6.3. Mezofotik zondaki (30-150 m) bentik habitatlar habitat izleme
calismalarina dahil edilmesi tavsiye edilmektedir.
6.4. Yillara bagl olarak izmir i¢ korfezde kétujorta ekolojik durum
belirlenmistir. Bu su kitlesinin daha detayli degerlendirilebilmesi icin bolgede
istasyon sayisinin artirilmasi dnerilmektedir.
6.5. Oncelikle Marmara Denizi olmak Uzere tim denizlerde bentik siniflama
dederleri ile otrofikasyon sonuglari karsilastirilarak bentik istasyonlarinin
lokasyon ve sayisi gozden gegirilmelidir.
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6.6. Limanlarda yabancifistilact tir ¢alismalarindan kantitatif 6l¢im elde
edilebilmesi icin kuadrat calismalarinin yapilmasi, ayrica, yabanci tirlere
yonelik belirlenecek olan sicak noktalarda izleme calismalarinin programa
eklenmesi 6nerilmektedir.

6.7. 2014-2022 izleme doneminde oldugu gibi Tirkiye kiyilarinda her su
kutlesinde segilen istasyonlarda makroflora (makroalg/angiosperm) izleme
calismalarina devam edilmelidir. Bu ¢alismalarin yaninda sicak noktalarda
(izmir Korfezi, izmit Koérfezi, Fethiye Korfezi, Mersin Kérfezi, Samsun Kiyi
Alani gibi) secilecek istasyonlarda mevsimsel c¢alismalarin programa
eklenmesi 6nerilmektedir.

6.8. Her denizde belli alanlarda transekt hatlar boyunca makrobiyota
gozlemlerinin izleme programina ilave edilmesi tavsiye edilmektedir.

6.9. Posidonia oceanica izleme calismalari kapsaminda oOnceki izleme
dénemlerinde kurulan ve izlemesi yapilan istasyonlara ek olarak Marmara
Denizi'nde 1, Ege Denizi'nde 1 ve Akdeniz'de 1 ek istasyon kurulmasi ve
izlenmesi 6nerilmektedir.

6.10. Marmara Denizi, Ege Denizi ve Akdeniz'de pilot alanlarda deniz cayiri
Cymodocea nodosa’nin izleme programina dahil edilmesi dnerilmektedir.

6.11. iklim degisikliginin etkisini ortaya koymak agisindan &zellikle Akdeniz ve
Ege Denizi kiyillarinda kiyr ekosisteminde ek bir indeks (CARLIT vb.) ile
makroalg ¢alisilmasi yapilmalidir.

6.12. Koruma altindaki biyojenik habitatlar olan korallijen ve maerl habitatlari
izleme programina dahil edilmelidir.

6.13. Denizlerimizde omurgasizlarda gérilen  (sUngerler, mercanlar,
gorgonlar, Pina) kitlesel 6limlerin arastirilmasi ve izlenmesi 6nerilmektedir.
6.14. SUnger hastaliklarinin etiyolojisinin belirlenmesi, mikrobiyal disbiyozisin
hastaliklar Uzerine etkisinin belirlenmesi, singer hastaliklarinin takibi, érnek
alimi ve hastalik teshisi icin ayrintili standartlastiriimis yontemleri iceren bir
veri tabaninin olusturulmasina yonelik uzun donemli calismalarin yapilmasi
onerilmektedir.

6.15. Hem biyogesitlilik hem de iklim degisikliginin etkilerinin izlenmesi
agisindan mercan resiflerinin Ege Denizi ve Marmara Denizi'nde pilot
alanlarda izlenmelidir.

Biyocesitlilik- Zooplankton ve Balik

7.1. Zooplankton izleme bilesenine zooplankton biomass parametresinin
eklenmesi,  denizlerimize  6zqgi  kullanabilecegimiz ~ zooplankton
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indikatorlerinin ve esik degerlerinin gelistirilmesi ve degerlendirmelerde
kullanilmasi 6nerilmektedir.

7.2. Tum denizlerimizde daha sik zooplankton 6rneklemelerinin yapilmasi
onerilmektedir.

7.3. Mediz (Jelly) ornekleme ve izlemem stratejisinin revize edilmesi
onerilmektedir.

7.4. Mevcut yetistiricilik yapilan sahalarda ve 6zellikle Karadeniz potansiyel
yetistiricilik alanlarinda ve hassas bolgelerde izleme istasyon sayisi ve
sikhginin arttinlmasi. Ayrica bu bélgeler 6zelinde akinti dlgimlerinin yapilarak
yetistiricilik sahalarinin etkilerinin degerlendirilmesi.

7.5. Balikgilik  calismalarinin NEAT  ve  ekolojik  kalite  durum
degerlendirmelerinde kullanimi dnerilmektedir.

7.6. Alt ve Ust trofik gruplarin birbirleriyle iliski dinamiklerinin belirlenmesi ve
denizlere gore tanimlanmasi icin beslenme calismalari eklenmelidir.

7.7. Balikgilik calismalart sonucu tim denizler igin ayr ayri hesaplanan
biyolojik cesitlilik gosterge degerleri konusunda ekolojik kalite haritalar
1siginda genel olarak veya her denize 6zgi esik degerler belirlenmelidir.

8. Deniz Copleri
8.1. Mezoplastiklerin miktar ve kompozisyonlarinin belirlenmesinin izleme
programina dahil edilmelidir.
8.2. Su kolonunda belirli yizey alti derinliklerde mikroplastik miktar ve
kompozisyonlarin belirlenmesi ¢alismalarinin izleme programina dahil
edilmesi 6nerilmektedir.
8.3. 1 mm UstU mikro- ve mezoplastiklerin kaynak tespiti i¢in FT-IR dl¢imleri
ile kimyasal karakterizasyonu yapilmasi dnerilmektedir.
8.4. Biyotada sindirim kanali muhteviyatinda mikroplastik miktar ve
kompozisyonunun takibi izleme programina dahil edilmelidir.
8.5. Sahil ¢opU ¢alismalar ve Karadeniz'de gerceklestirilen Yizen ¢op
calismalari devam ettirilmelidir.
8.6. Derin denizde mikroplastiklerin izlenmesi izleme programina
eklenmelidir.
8.7. Deniz ¢oplerinde Ulkemiz denizlerinde sinir degerlerin belirlenmesi
calismalari heniz yoktur ve saglikli degerlendirmelerin yapilabilmesi icin esik
deger belirlenmesi calismalari yapiimalidir.
8.8. Nehir yoluyla tasinan (mikro) plastik yikinin mevsimsel degisimlerinin
izlenmesi 6nerilmektedir.
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iklim Degisikliginin Denizlerimize Etkisi
9.1. iklim Degisikliginin etkisinin izlenebilmesi i¢in Dogu Akdeniz derin
baseninde, Bati ve Dodu Karadeniz siklonik déngilerde ek istasyonlarin
eklenmelidir. Marmara Denizi derin qukurlarinda devam etmekte olan izleme
calismalarina ek olarak, Canakkale Bogazi agidina, 200 m konturu ve/fveya
daha derine de istasyon eklenmesi 6nerilmektedir.
9.2. Ege Denizi'nin Kuzey, Orta ve Giney kesimlerinde bulunan derin
bolgelere yeni istasyon eklenmelidir.
9.3. TUm denizlerimizde belirlenecek olan noktalarda, tim arastirma
gemilerinin bu noktalar civarindan gegerken gérev/proje taniminda olmasa
bile 6lcum yapmasi ve bu 6l¢imlerin de bir merkeze aktarilmasi tavsiye
edilmektedir. Bu sayede belirlenen noktalarda daha sik veri elde edilmis ve
iklim degisikligini izlemek icin ihtiya¢c duyulan zaman serisi ¢oklu katilimla
gergeklesmis olacaktir. Deniz bilim insanlari tarafindan iyi bilinen Marmara
Denizi 45C istasyonunun pilot nokta olarak tanimlanmasi ve bu noktada
toplanan verilerin bir portal/web sayfasi araciligi ile bilim insanlarinin ve ilgili
kisilerin kullanimina agiimasi énerilmistir.

Uzaktan Algilama ve Gozlem Sistemleri
10.1. Denizlerimizde kesintisiz verilerin saglanmasi amaciyla online izleme
sistemlerinin samandira, kablolu sistemler, ARGO gibi izleme sistemleri
yaygmlastiriimalidir.
10.2. Ferry Box sistemlerinin arastirma gemilerine entegre edilmesi
onerilmektedir.
10.3. MUsilaj gibi yogun patlamalarin yasandi§i Marmara Denizi'nde pilot
alanlarda uydularla pilot izleme sisteminin kurulmasi 6nerilmektedir.
10.4. Deniz alti gUrUltust bileseni baglaminda; Darbeli guriltid kaynaklarinin
zaman ve mekan 6lceginde haritalarinin olusturulmasi 6nerilmektedir.
10.5. Deniz alti giriltusy bileseni izlenmesi calismalar igin; denizdeki tim
faaliyetlere ait sire, calisilan alan bilgisi ve guriltiye neden olan faaliyetin
mahiyeti (sismik arastirmalar icin kullanilan cihaz marka ve modeli gibi)
bilgilerinin elektronik ortamda kaydinin ve envanterinin olusturulmasi
onerilmektedir.

DEN-iZ Programinin Strateji Dokimanlari ve Diger Planlanma
Calismalari ile Entegrasyonu
11.1. DEN-iZ Programi kapsaminda devam eden izleme calismalarimiz agik
denizlerde yayginlastinlmahdir.
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11.2. Karadeniz’de Minhasir Ekonomik Bdlge (EMB) genelinde yeni acik deniz
istasyonlarinin eklenmesi dnerilmistir.

11.3. Mevcut calismalara ilave olarak, “Deniz Koruma Alanlarn“nin
belirlenmesi ve yo&netimi konusunda calismalara hiz verilmelidir. Deniz
genetik kaynaklarinin tespitine yonelik kapasite gelistirilmesine ihtiyag
duyulmaktadir. Ayrica, risk bazli kimUlatif etki degerlendirme calismalarinin
program kapsamina eklenmesi dnerilmistir.

11.4. iklim degisikligi ile micadele ve uyum calismalari ile beraber, mavi
blyume ve mavi ekonomi, bitinlesik kiyi alanlari yonetimi ve denizsel alan
planlamasi calismalarinin  6nem kazandigi ginimizde, bilim-politika
entegrasyonu ve bilime dayali veri ve veri analizinin 6nemi daha da
artmaktadir.  Ozellikle ulusal izleme programlarinin  sosyo-ekonomik
dederlendirme araglari ile entegrasyonu énem kazanmaya baslamistir.

11.5. DEN-iZ Programi kapsaminda gdrev alan konu uzmanlarinin
ulusal/uluslararasi komite ve komisyonlarda yer almasi tesvik edilmelidir.

11.6. Program sonuglarinin Ulusal / Bélgesel Strateji Planlarina (Denizsel Alan
Planlamasi, BKAY, OCK, Mavi Biyime vd.) altlik olusturmasi dnemlidir.
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FOTOGRAF YARISMASI SONUCLARI

lll. Ulusal Denizlerde izleme ve Degerlendirme Sempozyumu kapsaminda;
sempozyum katiimcilar tarafindan ¢ekilen ve deniz seferleri, laboratuvar
calismalari, sualti gorintuleri, arazi calismalarini iceren deniz ve deniz ¢alismalari
konulu bir fotograf sergisi dizenlenmistir. Sempozyum sonunda katilimcilarin
oylariile belirlenen 3 fotografa 6dil olarak plaket takdim edilmistir.
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3. OLAN FOTOGRAF

Hayati Calik
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2. OLAN FOTOGRAF

Erdal Kara
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1. OLAN FOTOGRAF

Ugur Ozsandikgl
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CED izin Denetim Genel Miidiirliigii

Laboratuvar Olgiim ve Izleme Dairesi Baskanlig
Mustafa Kemal Mahallesi Eskisehir Devlet Yolu
(Dumlupinar Bulvarr) 9.km No: 278 Cankaya/ANKARA
www.csh.gov.tr
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MAM

TUBITAK MAM

BYIDS Deniz Arastirmalari ve Teknolojileri Arastirma Grubu
Barig Mah. Dr. Zeki Acar C. No:1 P.K. 21 41470

Gebze Kocaeli

https://mam.tubitak.gov.tr/
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