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Degerli Tiirkiye Deniz Bilimleri Konferans1 Katihmeilari,
Hepinize konferansa katiliminizdan dolay tesekkiir ediyoruz.

280 arastirmacinin katildig1 konferansta, Ankara ODTU Kiiltiir ve Kongre Merkezi'nde
dort ayr salonda diizenlenen paralel oturumlarda 132 sozlii bilimsel ¢alisma sunulmustur.
Ayni sekilde fuaye alanina kurulan panolarda 68 poster bildirisi sunulmustur.

Konferansin agilisinda konferans diizenleme kurulu {iyelerinin katilimlart ile
“Tiirkiye’de Deniz Bilimlerinin Gelecegi” paneli diizenlenmistir. Tiirkiye’de deniz
bilimlerinin gelecegi, ulusal deniz bilimlerinin vizyonu, yeri ve onemi ile kurumlar arasi
isbirliginin artirilmasi konusunda katilimcilar ile birlikte tartisma olanagi saglanmustir.

Konferansin birinci giiniinde deniz bilimleri arastirmalarinda hizmet veren Ozel
firmalarin destek verdigi konferansta “Deniz Arastirmalarinda Ozel Sektoriin Yeri” isimli dzel
sektoriin konu ile ilgili sorunlar1 ve ¢éziimiine yonelik neler yapilmasi konusunda bir panel
diizenlenmistir.

"Tiirkiye Deniz Bilimleri Konferansi1 2016" ile konularinda uzman bilim insanlarini bir
araya getirilerek deniz bilimleri alaninda yapilan yeni bilimsel caligmalarin izlenecegi ve
gelismelerin paylasilacagi bir tartisma ve konusma ortaminin siirekli olmasiin gerekliligi
ortaya konmustur. Konferansin her iki yilda bir farkli kurumun ev sahipliginde tekrarlanmasi
en bliyiik dilegimizdir.

Konferans sirasinca meydana gelen oOngoriilemeyen kiiciik aksakliklardan dolay1
ylriitme kurulu adina 6zir dileriz. Bunun yanisira basim agsamasinda olusan aksakliktan dolay1
bir sonraki sayfada listesi verilen ¢alismalar konferans sirasinda dagitilan Bildiri Ozet
Kitabi'nin basili halinde yer almamustir. Olusan bu hatadan dolay1 listede isimleri belirtilen
kisilerin anlayisina siginarak 6ziir dileriz.

Basili kopyada yer almayan bu bildiriler, tiim tiirkce ve ingilizce 0Ozetlerinin
giincellendigi bu elektronik kitaba eklenmistir. Bu elektronik kopya Tiirkiye Deniz
Bilimleri Konferansi 2016 bildiri ozetleri kitap¢iginmin son halidir.

Yeni bir deniz bilimleri konferansinda goriismek dilegiyle.

Saygilarimizla

15 Temmuz 2016

Yirtitme Komitesi
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OZET

Mikrozooplankton alt besinsel seviyeler iizerindeki otlama baskisi ve iist besinsel seviyelerin tercih edilen besinini
olusturmalar1 dolayisiyla 6trofik kiyisal bolgelerden, oligotrofik okyanus ana dongiilerine ve hatta kutuplara kadar
bir ¢ok bolgede pelajik besin zincirinde dnemli bir rol oynamaktadir. Ancak Karadeniz’de mikrozooplanktonun
av ve avcl olarak rolii yeteri kadar bilinmemektedir. TUBITAK 114Y232 nolu proje kapsaminda yiiriitiilen bu
calismada, Giineydogu Karadeniz’de 2015 yaz doneminde nehir agzi ve kiyr sularinda mikrozooplanktonun
fitoplankton boy gruplari {izerindeki otlama baskisini belirlemek amaci ile seyrelme deneylerigergeklestirilmistir.
Deneyler igin deniz suyu 6rnekleri klorofil maksimum derinliginden ahinmstir. Piko-, nano-, ve mikrofitoplankton
biiytime hizlar1 ve giinliik birincil iiretimleri ile mikrozooplankton otlamasindan kaynakli 6liim hizlar ile giinlik
tiretim kayiplar1 hesaplanmustir.

Nehir agzinda ve kiyisal sularda toplam birincil iiretim sirasiyla 4.4- 46.1 pg C I''g? ve 9.3-39.9 ug C I'lg?,
otlamaya bagli birincil iiretim kayiplar1 ise 9.3-39.9 ug C I''g? ve 11.6-59.7 ug C I''g? arasinda degisim
gostermistir. Piko-, nano-, ve mikrofitoplanktonun toplam iiretime katkist1 ve mikrozooplankton tarafindan
oncelikli olarak tercih edilmeleri ornekleme tarihleri ve istasyonlar1 arasinda farkliliklar gdstermistir.
Mikrofitoplankton her iki istasyonda da yaz boyunca baskin iiretici olmus ve istasyonlarda birincil liretime benzer
katkida (~ % 60) bulunmustur. Pikofitoplanktonun giinliik birincil tiretime katkis1 nehir agzindan aciga dogru artis
gosterirken, nanofitoplanktonun katilimi ise azalmistir. Mikrozooplankton otlamasi, yaz 2015 déneminde toplam
giinliik birincil iiretim {izerindeki kayiplarin nehir agzinda ~ % 80’1, kiyida ise > % 150’sinden sorumlu olmustur.
Mikrozooplankton diyetini nehir agzinda c¢ogunlukla nanofitoplankton olustururken, kiy1 sularinda ise
mikrofitoplankton baskin av olmustur. Mikrozooplankton nehir agzinda giinliik piko-, ve nanofitoplankton
tiretiminin % 100’den fazlasin tiiketirken, mikrofitoplankton iiretiminin ~% 50’sini tiiketmistir. Kiy1 sularinda ise
yaz boyunca her bir fitoplankton boy grubu iiretimi lizerinde otlamaya bagli kayiplar % 100’den fazla olmustur.

Bu caligmaya ait sonuglar, iliman kiyisal sularda yapilan diger otlama g¢aligmalarina ait sonuglarla uyum
igerisindedir. Bu ¢alismanin sonuglari, yaz 2015 déneminde Giineydogu Karadeniz’de mikrozooplanktonun bir
avct olarak alt besinsel seviyelerin iiretimi iizerindeki etkili kontroliinii gostermektedir. Gergekei karbon dongiisii
yaklagimlart i¢in, mikrozooplanktonun Karadeniz mikrobiyal besin zincirindeki roliiniin anlagilmas1 biiyiik dnem
tagimaktadir.

Anahtar Kelimeler: Fitoplankton, mikrozooplankton, otlama, mikrobiyal besin zinciri, Karadeniz
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ABSTRACT

Microzooplankton play an important role in pelagic food web because of their grazing pressure on lower trophic
levels and they are a favourite food for higher trophic levels in a range of aquatic environments, from the poles to
upwelling regions to oligotrophic ocean gyres. However, their role as a prey and predator has not been sufficiently
known in the Black Sea. As a part of TUBITAK 114Y232 project, dilution experiments were conducted in
estuarine and coastal waters of the South Eastern Black Sea during summer 2015 to determine grazing pressure of
microzooplankton on phytoplankton size groups. Sea water samples for dilution experiments were taken from deep
chlorophyll maxima. Growth rates and daily primary productions of pico-, nano-and microphytoplankton with
mortality rates and daily grazing losses due to microzooplankton grazing were calculated.

Primary production ranged from 4.4 to 46.1 pg C 1*d* and 9.3-39.9 ug C I'*d™%, grazing losses ranged from 9.3 to
39.9 ug C I''dtand 11.6 to 59.7 ug C I''d? in the estuarine and coastal waters, respectively. Contribution of pico,
nano-, microphytoplankton to daily primary production and prey selectivety of microzooplankton showed
differences between sampling dates and stations. During study, microphytoplankton was the main producer and
their contribution to total daily primary production was nearly same in both stations. Contribution of
picophytoplankton to total daily production increased from estuarine to offshore, whereas contribution of
nanophytoplankton decreased. Microzooplankton grazing was responsible for ~ 80 % and > 150 % of daily loses
on primary production in estuarine and coastal waters, respectively. Microzoplankton diet comprised mainly
nanophytoplankton in estuarine, whereas microphytoplankton was the dominant prey in coastal waters.
Microzooplankton grazed > 100 % of daily production of pico- and nanophytoplankton whilst ~ 50 % of
microphytoplankton production was grazed in estuarine. In coastal waters, grazing loses on primary production of
each phytoplankton size group were > 100 % during summer.

Our findings agree with previous grazing studies conducted in temperate coastal regions. This study shows
important control of microzooplankton as a predator on lower trophic level production during summer 2015 in the
South Eastern Black Sea. For realistic approaches of carbon cycle, it is essential to understand role of
microzooplankton within microbial food web in the Black Sea.

Keywords: Phytoplankton, microzooplankton, grazing, microbial food web, Black Sea
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OZET

ODTU Deniz Bilimleri Enstitiisii1 998 yilinda Cukurova baseni kita sahanlik sularinda, toplam ii¢ istasyonda, farkli
biyolojik, fiziksel ve kimyasal parametrelerin kisa araliklarla izlenmesineyonelik zaman serisi calismasi
yirlitmiistiir. Caligma siiresince 3 istasyonda su kolonunda haftalik fiziksel (sicaklik, tuzluluk, seki disk derinligi),
kimyasal (besin tuzlari, klorofil, askida kati madde) ve biyolojik (syanobakteri Synechococcus spp., fitoplankton,
zooplankton, meroplankton) orneklemeler gerceklestirilmistir. Temmuz-Agustos 1998 doneminde tiim kita
sahanlig1 sularinda olagandisi fiziksel bir olusumun varligi haftalik analizler sonucu ilk kez olarak giindeme
gelmistir. Bu aylarda sahanlik sulari tipik yiiksek besin tuzu disiik klorofil 6zelligi sergilemis, su kolonunda seki
disk derinlikleri y1l ortalamasina oranla belirgin olarak artig géstermistir. Buna paralel olarak sahanlik sularinda
mevcut pikoplanktonik formlarm (Synechococcus spp.), fitoplanktonun bu ani ve biiyiik boyutlu degisime
tepkimeleri ¢abuk olmus, 6zellikle fitoplanktonun bu siiregte nicel ve nitel 6zellikleri degisime ugramistir. Fosfora
oranla su kolonu azot derisimleri yil ortalamasinin ¢ok ¢ok tizerlerinde seyretmistir. Bolgeye 6zgii derin basen
besin tuzu profilleri incelendiginde sahanlik sularinda gozlemlenen derisimlerin agiklarda 250-300 metre
derinliklerdeki derigsimlere esdeger oldugu goriilmiistiir. Bu ¢alismada sirasi ile yukar: taginim olayimnin sahanlik
sular1 su kolonunda fiziksel, kimyasal ve biyolojik parametreler {izerine etkileri, dncesi ve sonrasi gelismelerle
kargilagtirmasi irdelenecektir. Agiklardan ve derinden gelen genelde partikiil icermeyen ve yiiksek diizeyde besin
tuzu iceren bu su kiitlesinin kita sahanligini yaklasik 2 ay siire ile kaplamasi, 6ncesinde bu alanda mevcut flora ve
faunanin akibeti hakkinda soru isaretleri igermektedir. Bu tarz biiyiik fiziksel olusumlarin pelajik ekosistem
dongiilerine olast olumlu veya olumsuz etkilerinin detayli ¢alisilmasi 6nem arzetmektedir.

Anahtar Kelimeler: Yukar1 tasinim, besin tuzlari, plankton, sahanlik sulari, Cukurova baseni.
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ABSTRACT

A time series sampling program has been initiated by the Institute of Marine Sciences, METU, at three stations
across the Turkish continental shelf in Cukurova basin to collect data on a number of biological, physical, and
chemical oceanographic variables at weekly intervals over the year 1998. Physical (temperature, salinity, secchi
disk depth), chemical (nutrient salts, chlorophyll, total suspended sediment) and biological (cyanobacterium
Synechococcus spp., phytoplankton, zooplankton, meroplankton) parameters have been collected both in the water
column and at selected depths at these stations. An extraordinary event occurring in the shelf has been noticed for
the first time upon analysis of the weekly data for the July-August 1998 period. Shelf waters have displayed a
typical ‘high nutrient low chlorophyll’ case with increased secchi disk depth readings much over the annual mean
during this event. In parallel to this, response of picoplanktonic forms especially of cyanobacterium Synechococcus
spp. and phytoplankton to this rapid and prominent change was quick while exerting significant negative impacts
especially on the quality and quantity of phytoplankton. Compared to phosphorus water column dissolved nitrogen
concentrations have exceeded much the annual mean during this event. Observed high nutrient concentrations in
shelf waters have mimiced those levels that are observed at depths between 250-300 m in the offshore. Here we
aim to present its’ consequences on the physical, chemical and biological properties of the shelf waters while
comparing it with pre-event and post data. Invasion of shelf with rich nutrient waters devoid of particles over a
considerable time period holds questions regarding the fate of its former pelagic fauna and flora. Impacts of such
physical events to pelagic cycles still remains to be resolved.

Keywords: Upwelling, nutrient salts, plankton, shelf waters, Cukurova basin
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OZET

Fitoplankton dinamiklerinin deniz ekosistemindeki énemi ve bu dinamiklerin isleyis mekanizmalar tizerine pek
cok caligma bulunmaktadir. Son yillarda deniz bilimlerinde yaygin ve etkin kullanim alani olan uydulardan
toplanan radyometrik verilerin (uydu radyometrisinin ana iriinii) dogru klorofil-a degerleri iireten algoritmalarin
gelistirilebilmesi icin, klorofil-a ile suyun optik 6zellikleri arasindaki iligkinin bilinmesi kaginilmazdir. Klorofil-
a, b ve c’nin yanisira farkli fitoplankton gruplarinda farkli iz-pigmentler bulunur. iz-pigmentler calisilan
bolge(ler)deki fitoplankton gruplarimin tanimlanmasinda kullanilirlar ve klorofil kadar olmasa da optik 6zelliklerle
iligkilendirilebilirler.

Bu calismada, 2005 yilinda ODTU-DBE zaman serisi agik (200 metre) istasyondaki fitoplankton gruplarinin ve
optik parametrelerin zamana bagli aylik degisimleri (2005) calisilmistir. Hem pigment hem de optik veriler
dlgiilmiis ve analiz edilmisti. ODTU-DBE zaman serisi istasyonundaki fitoplankton gruplarinin zamana bagli
degisimleri, Cyanophyta baskin ve karisik donem olarak iki doneme ayrilir. Oligotrofik 6zelligi ile bilinen ¢aligma
bolgesinde, sistemin en oligotrofik oldugu donemlerde, Cyanophyta baskinligit Chemtax analiz sonuglari ile
belirlenmistir. Cyanophyta grubu, en oligotrofik donemde mevcut fitoplankton biyokiitlesinin (klorofil-a) %80
nini olusturmaktadir. Klorofil-a miktar1 ile Cyanophyta grubu arasinda ters bir orant1 vardir. Yiiksek klorofil-a
miktarlar1 ancak diger fitoplankton gruplarinin artan oranlarda klorofil-a iiretimine katki yapmasi durumunda
olusmaktadir. Bu donemler, Sonbahar ve Kis aylaridir. Bu dénemlerde es zamanli, optik 6zelliklerde degisim
gostermektedir. Bu degisim, suyun optik 6zelliklerinin belirlemesinde kullanilan yansima, partikiil ve CDOM
(renkli ¢ozlinmiis organik madde) dl¢iimlerinde de gozlenmistir.

Anahtar Kelimeler: Fitoplankton Pigmentleri, optik 6zellikler, Dogu Akdeniz, Chemtax.
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ABSTRACT

The mechanism of the phytoplankton dynamics and their importance on marine ecosystems are well documented.
In last decades since satellites are widely and effectively using in ocean sciences, need of knowing interactions of
the optical properties and the chlorophyll-a (which is the main outcome of the satellite radiometry) is crucial to
develop algorithms to derive realistic chlorophyll-a estimates from radiometric data acquired. Besides chlorophylls
(a, b, c), number of pigments is found in different phytoplankton groups. These pigments are useful proxies to
determine the phytoplankton groups in the concerned region(s) and can be related with optical properties as well.

In this study, temporal variability of the phytoplankton groups and optical properties at the METU-IMS time series
200 meter station is studied monthly in year 2005. Both pigments and optical parameters are measured and
analysed. The temporal variability of the phytoplankton groups at the METU-IMS time series station is separated
in two periods which can be named as Cyanophyta dominated and mix periods. The study location is well known
oligotrophic region and the Cyanophyta domination, according to the results derived from the Chemtax analyzes,
found during most oligotrophic phase. During the oligotrophic phase Cynophyta has contributed to the chlorophyll
a around 80%. Similar results were found in Western and Eastern Mediterranean.An inverse relation between the
Cyanophyta and the chlorophyll a concentration has been found.All high chlorophyll concentrations occurred
whenever other phytoplankton groups contributed to the total chlorophyll a production. These periods coincided
in autumn and winter. In parallel to the same periods, optical properties are changing. Variability of the optical
properties is supported by reflection, the particle and CDOM (Coloured Dissolved Organic Matter) absorption
measurements, which are using to determine optical properties.

Keywords: Phytoplankon pigments, optical properties, Cyanophyta, East Mediterranean word, Chemtax.
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OZET

Son 40 yil icerisinde Gtrofikasyonun etkisiyle birlikte Karadeniz ekosisteminde 6nemli mevsimsel degigsimler
meydana gelmistir. Ekosistemde meydana gelen bu degisimler fitoplankton kommiinite yapisini ve birincil iiretim
miktarlarmi 6nemli dlgiide degistirmistir. TUBITAK 113Y189 nolu projekapsaminda, Giiney Dogu Karadeniz
(Hopa-Giresun) ekosisteminde gerceklestirilen deniz seferlerinde ilkbahar (Mayis 2015), yaz (Agustos 2015) ve
sonbahar (Kasim 2015) dénemlerine ait fitoplankton boy gruplarma (pikoplankton, <0,2-2pum; nanoplankton, 2-
10 um; mikroplankton, >10 pm) dayali birincil liretim miktarlarinin zamansal ve alansal degisimi arastirilmistir.

Bu amag i¢in alinan deniz suyu 6rnekleri farkli 151k yogunluklarinda (%80; %45; %25; %10 ve %1) 2 saat siire ile
gemi iizerinde inkiibe edilerek C-14 deneyleri gergeklestirilmistir. Inkiibasyon sonunda ornekler farkli géz
acikligindaki (0,2 pm, 2 um ve 10 um) polikarbonat filtrelerden siiziilmiis ve LSC cihazinda (Perkin Elmer TriCarb
1550) karbon aktiviteleri (dpm) okunmustur.

C-14 deneyleri birincil iiretim miktarlarmin 295 mgCm? ile 5931 mgCm? arasinda degistigini gdstermistir.
Fitoplankton boy gruplarinin birincil iretim miktarlart degerlendirildiginde pikoplankton, nanoplankton ve
mikroplankton igin siras1yla 119-1848 mgCm?, 96-3156 mgCm? ve 73-3363 mgCm?arasinda degisim gdstermistir.
Fitoplankton boy gruplarinin mevsimsel katkisi degerlendirildiginde ise ilkbahar mevsiminde mikro- ve
nanoplankton baskinligi dikkat ¢ekerken yaz ve sonbahar mevsiminde nano- ve pikoplankton baskin hale
gecmistir. Istasyonlar agisindan bir degerlendirme yapildiginda ise kiy1 istasyonlarin birincil iiretim miktarlarmin
daha yiiksek oldugu goriilmiistiir.

Sonug olarak tespit edilen birincil tiretim degerleri Karadeniz igin rapor edilen birincil tiretim miktarlart ile
orttisiirken, alisilagelmis mikroplankton baskinliginin yerini nanoplankton ve pikoplanktonun aldig1 goriilmiistiir.

Anahtar Kelimeler: Karadeniz, fitoplankton, birincil {iretim, C-14, boy gruplar

54



SPATIAL AND TEMPORAL VARIATION OF SIZE FRACTIONED
PRIMARY PRODUCTION: SOUTH-EASTERN BLACK SEA

Ertugrul Agirbas®’, Ahmet Sahin®, Mustafa Bakirci®, Riza Usta?, Ulgen Aytan?

@Recep Tayyip Erdogan University, Faculty of Fisheries, 53100, Rize
bKaradeniz Technical University, Surmene Faculty of Marine Sciences, 61530, Camburnu-Trabzon

(*ertugrul.agirbas@erdogan.edu.tr)

ABSTRACT

During the past four decades, the Black Sea has experienced dramatic seasonal variationsdue to eutrophication.
Changes in the ecosystem resulted in substantial alterations in phytoplankton biomass and primary production.
Within the context of TUBITAK project of 113Y189, spatial and temporal variation of size fractioned primary
production (picoplankton,<0.2-2pm; nanoplankton, 2-10 um; mikroplankton, >10 pm) in spring (May 2015),
summer (August 2015) and autumn (November 2015) along the south-eastern Black Sea (Hopa-Giresun)
ecosystem were investigated.

For this purpose, obtained seawater samples were incubated under different light intensities(80%; 45%; 25%; 10%
ve 1%) for the period of 2 hours in a deck unit. After the incubation period, samples were filtered throughout
different polycarbonate filters (0.2 um, 2 um and 10 um) and the carbon activity (dpm) was counted by LSC
(Perkin Elmer TriCarb 1550).

C-14 experiments revealed that primary production ranged from 295 mgCm? to 5931 mgCm?along the stations.
Considering phytoplankton size classes, size fractioned primary production ranged from 119 to 1848 mgCm?, from
96 to 3156 mgCm? and from 73 to 3363 mgCm? for picoplankton, nanoplankton and microplankton, respectively.
In terms of season, the contribution of microplankton and nanoplankton wereprominent in spring. During summer
and autumn, picoplankton and nanoplankton were characterised with high contribution of primary production. In
terms of stations, coastal stations had higher primary production rates.

As a result, the obtained primary production rates concur with the previous values reported for the Black Sea,
however, usual microplankton dominancy has replaced with nanoplankton and picoplankton in the area.

Keywords: Black Sea, phytoplankton, primary production, C-14, size classes
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OZET

Deniz ekosistemi tizerinde besin zincirinin ilk basamaklarindan biri olan algler; baliklar ile diger sucul
organizmalar igin enerji ve besin kaynagi olarak kullanilmakta ve biyojeokimyasal proseslerde 6nemli bir rol
oynamaktadir. Bugiin deniz ekosisteminde mikroorganizmalarin bio-kimyasal dinamikleri {izerine genis bir
literatiir bulunmasina ragmen deneysel ve dogal sistemlerde mikroplankton dinamigi ile ilgili bilgilerimizin
biitiinlestirilmesinde hala problemler bulunmaktadir. Her tanimlanan proses bu dinamiklerin daha dogru
aciklanmasina yardimci olmaktadir. Bu ¢alisma kapsaminda Ditylum brightwellii tiiriiniin sec¢ilme nedeni ise;
yapilan literatiir ¢alismalarinda diinyada farkli kosullarda tiiriin gézlenmesidir. Hatta {ilkemizle ayni enlemde
bulunan farkli kérfezde bile yaz aylarinda maksimum seviyede Ditylum brightwellii gozlenirken; Izmir kérfezinde
bu tiire ¢ogunlukla Kasim-Ocak aylar1 arasinda rastlanmakta,yaz aylarinda ortamda gézlenmemektedir. Bunun
yani sira tiiriin besin zincirindeki yeri de bilim adamlar tarafindan tartisilmaktadir. Bir grup, tiliriin yogun balik
oliimlerinde gozlendigi icin toksit etkisi oldugunu, bir diger grup da zooplanktonlar i¢in giiglii bir besin elementi
oldugunu diisiinmektedir.

Tek hiicreli, fotosentetik Ditylum brightwellii tiiriiniin daha iyi anlasilmasi icin yapilan bu ¢calismada,izmir Kérfezi
Inciralt1 bolgesinde kiyidaki birkag noktadan su drnegi alinip,seyreltme metoduyla izole edilerek monokiiltiir
eldesi saglanmigtir. Monokiiltiir steril L1 besiortamiyla petrilere beslenerek gelisimini incelemek tizere iklim
odasina almmustir. Iklim odasinda 1s1k, kiiltiir yogunlugunda etkili olan en énemli faktordiir. Aydinlatmada 5200
Im giin 15181 floresan lambalar kullanilmistir. Kiiltiir ortami ortalama 800-1000 lux aydinlatmayla 14/24 saat
aydinlatilmistir. Iklim odasinda sicaklik Izmir Korfezi’nin kis,bahar ve yaz aylarindaki sicakliklari dikkate alinarak
ayarlanmistir. Iklim odasinda deney setleri 4 farkli 151k siddetinde (L1 (%100), L2 (%50), L3 (%10) ve L4
(karanlik)) uygulanmistir.

Bu ¢aligma kapsaminda Ditylum brightwellii tiiriiniin dogal ortam kosullar1 basitlestirilerek laboratuvar ortaminda
nutrient, sicaklik, 151k gibi baslica etmenler igin stres ortami benzesimleri yapilmustir. Elde edilen veri seti Ceteris
paribus analizi ile Monod-Micheal Menten kinetiklerine uyarlannustir. Sonuglar Izmir korfezinin degisken
kosullar ile tiiriin yasam siireci arasindaki etkilegimin tartigilmasina olanak vermistir. Dogal ortamin benzesim ve
modellenmesi ile Ditylum brightwellii diatom tiiriiniin izmir kérfezindeki davranislari ortaya konmustur.

Anahtar Kelimeler: Ditylum brightwellii, biiyiime kinetigi, kiiltiir
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ABSTRACT

Living part of the food chain always starts with plant life like algae that plays an important role in the
biogeochemical processes on marine ecosystems. They are used to supply the energy and nutrients for fish and
other aquatic organisms.Although there is a vast literature about marine ecosystem of microorganisms in natural
systems and bio-chemical dynamics, there are still problems on the integration of our knowledge and natural
dynamics of micro-plankton. Each process experiment will serve to explain these dynamics more accurately.
Ditylum brightwellii is chosen in this study, because some literature researches show that the species are observed
in different conditions around the world covered. For example different bays which is located at the same latitude
of our country, maximum level of Ditylum brightwellii was observed at summer time; but they were generally seen
between the months of November to January couldn’t be seen during the summer time in Izmir Bay. In
additionally, importance of food chain about this species is also discussed by scientists. One scientist group defend
that Ditylum brightwellii have a toxic effect because they are observed in environment when occurs intensive death
of fish; another group considers that it is a powerful nutrient for zooplankton.

In order to better understanding of Ditylum brightwellii which is unicellular and phototrophic, water samples from
several points were taken from Izmir Bay in Inciralt1 and isolated by dilution method. Monoculture was fed to
sterile petri dishes with L1 medium and cultured in a climate chamber. The light is the most important factor of
culture density in the climate chamber. 5200 Im daylight fluorescent lamps were used for lighting. The culture
medium was illuminated by approximately 800-1000 lux of illumination with 14/24 daylight. The temperature of
climate chamber was set on the winter, spring and summer of Izmir Bay. Experiments were applied with four
different light intensities (L1(100%), L2(50%), L3(10%)and L4(dark)).

Consequently, natural environments of Ditylum brightwellii was simplified and stress environment affinity for
nutrient, temperature, light were made in laboratory scale. The obtained data set was adapted to Ceteris paribus
analysis with Monod-Micheal Menten kinetics. Results has allowed the interaction between the type of the variable
conditions of 1zmir Bay and life process. Natural environment simulation has revealed the behavior of Ditylum
brightwellii in the 1zmir Bay.

Keywords: Ditylum brightwellii, growth Kkinetic, culture
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GUNEY DOGU KARADENIZ EKOSISTEMINDEKI Pleurobrachia pileus (O. F.
MULER, 1776)’ LARIN BESLENME EKOLOJiSI
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OZET

Bu ¢alismada, Giineydogu Karadeniz’ de secilen bes istasyonda (Findikli, Pazar, Cayeli, Rize Merkez, lyidere)
mevsimsel 6lgekte plankton kepcesi kullanilarak gerceklestirilmistir. Arastirma 2014 ilkbahar ile 2015 kis
mevsimi (Mayis, Temmuz, Kasim 2014 ve Subat 2015) arasinda yriitiilmiistiir. Yapilan 6rneklemeler sonucunda
orneklenen ctenophora: Pleurobrachia pileus’ larin beslenme ekolojileri arastirtlmgtir.

Orneklenen Pleurobrachia pileus’ larin viicut uzunluklari (cm) ile yas agirliklari (g) arasindaki iliski W=0.46*L*%"
(R?=0.98, n=193, b igin %95 giiven araligi= 1.246-1.293) olarak belirlenmistir.

Calisma boyunca orneklenen 193 adet Pleurobrachia pileus(Min: 0.1cm, Max: 1.5 cm, Mean: 0.70 + 0.021cm)’
da mide igerigi arastirilmistir. Incelenen drneklerin tiimii dikkate alindiginda mide igeriklerinde toplam 33 farkls
tipte preye rastlanilmigtir. Tiim mevsimler i¢in, mide igeriklerindeki prey gruplari arasinda sayisal varlik (%N) ve
bulunus frekanst (%F) agisindanBacillariophyceae Pseudo-nitzschia delicatissima (%N=74, %F=15.5),
mikroplastik (%N= 10.91, %F= 17.85), dinoflagellatlardan Ceratium fusus (%N=6.60, %F=10.46),
Bacillariophyceae sinifindan Proboscia sp. (%N=5.66, %F= 0.14), mikrometazoan yumurta ve larvalarindan balik
yumurtasi (%N=4.76, %F= 6.97), ve jellyfish planulasina (%N= 1.47, %F=3.35), mikrometazoan fekal peletlerine
(%N=1.65, %F=5.16 ) rastlanilmis ve bu gruplarin yogunlukta oldugu tespit edilmistir.

Mide iceriklerindeki preylerin kompozisyonuna iligkin farkliliklarin arastirilmasi amaciyla yapilan ANOSIM testi
sonucunda mevsimsel olarak farliliklarin 6nemli oldugu belirlenmistir (R=0.3203, p< 0.0001). Yapilan SIMPER
analizi ile de Pleurobrachia pileus’ un mide igerigindeki preylerin mevsimsel olarak farklihiginda en yiiksek
katkiy1 yapan tiirlerin; Pseudo-nitzschia delicatissima, Ceratium fusus ve mikroplastik oldugu belirlenmistir.

Anahtar Kelimeler:Pleurobrachia pileus, beslenme ekolojisi,Giineydogu Karadeniz
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FEEDING ECOLOGY OFPleurobrachia pileus(O. F. Miiler, 1776) IN THE
SOUTH EASTERN BLACK SEA

Rahsan Evren MAZLUM, Ulgen AYTAN, Ertugrul AGIRBAS
1 Recep Tayyip Erdogan University, Faculty of Fisheries, TR-53100, Rize, Turkey

ABSTRACT

In this study, Pleurobrachia pileus was collected vertically and horizontally by using plankton net from five
stations (Findikli, Pazar, Cayeli, Rize Merkez, lyidere) between spring 2014 and winter 2015 (May, July,
November 2014 and February 2015) in the South Eastern Black Sea. The feeding ecology of Pleurobrachia pileus
was investigated by seasonally.

Length- weight relationship of Pleurobrachia pileus was estimated W=0.46*L1%" (R?=0.98, n=193, 95%
confidence interval b = 1.246-1.293).

Totally 193 specimens were examined (min: 0.1cm, max: 1.5 cm, mean: 0.70 = 0.021cm) by stomach contents
analysis. 33 of different type of prey were found in the gut content of Pleurobrachia pileus. The dominant prey
groups in the stomach contents investigated as the percentage of prey groups occurrence frequency (F%) and
percentage of prey groups numerical frequency (N%). Significant seasonal differences were found in prey
selectivity with a dominance of Bacillariophyceae Pseudo-nitzschia delicatissima (N%=74, F%=15.5) following
by microplastic (N%=10.91, F%= 17.85), Dinophyceae Ceratium fusus (N%=6.60, F%=10.46), Bacillariophyceae
Proboscia sp. (%N=5.66, %F= 0.14), micrometazoan egg and larvae fish egg (%N=4.76, %F=6.97) and jellyfish
planula (%N= 1.47, %F=3.35) and others fecal pellet (%N=1.65, %F=5.16).

ANOSIM showed, significant seasonal differences in diet composition of Pleurobrachia pileus were found
(R=0.3203, p< 0.0001). According to SIMPER analysis, the most contributing species to the total bulk of the diet
in different seasons were Pseudo-nitzschia delicatissima, Ceratium fusus, and microplastic.

Keywords:Pleurobrachia pileus, feeding ecology, South Eastern Black Sea
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GUNEY KARADENIZ’DE (SINOP) 2002-2004 YILLARINDA
MESOZOOPLANKTON MEVSIMSELLIGI
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OZET

Mevcut calismada, Sinop I¢ Liman’da (giiney Karadeniz) belirlenen zooplanktonun aylik bollugu, biomasi ve
taksonomik kompozisyonu 2002-2004 yillarinda incelenmistir.

Zooplankton orneklemeleri aylik olarak dikey c¢ekim yontemiyle standart tip plankton kepgesi kullanilarak
gerceklestirilmistir (210um ag goz acikligr ve 50 cm kepge agiz agiklign).

Mevcut ¢alismada, toplam 27 zooplankton grubu tanimlanmistir. Mesozooplanktonun en yiiksek bolluk degeri
Subat 2003°te (193 500 birey m2) Pseudocalanus elongatus (83 000 birey m) tiiriinden dolay1 belirlenmistir.
Diger taraftan, en yiiksek mesozooplankton biomass degeri Acartia (Acartiura) clausi (1820 mg.m) tiiriinden
dolay1 Agustos 2014’te (4350 mg.m) tespit edilmistir. Sinop bdlgesinin baslica plankton igerigi olan heterotrofik
dinoflagellat Noctiluca scintillans Mayis 2004’te en yiiksek degerler ile temsil edilmistir. Mesozooplanktonun
bolluk ve biomas degerinin toplam yillik dagilimi yillar arasinda dnemli bir farklilik géstermemistir (P > 0,05).

Ekosistemin uzun donemli degerlendirilmesi ve modellerme ¢alismalari i¢cin dnemi olan sonuglar gére Sinop’un
2002-2004 yillarindaki mesozooplankton seviyesi diger kiyisal alanlarla karsilastirildiginda daha diistiktiir.

Anahtar Kelimeler: Zooplankton, Noctiluca, Tiirkiye, biomas, bolluk

Tesekkiir: Calisma, Devlet Planlama Teskilati tarafindan desteklenen 2002 K120500 (TAP-S013) ve Ondokuz
Mayis Universitesi Aragtirma Fon Bagkanligi destekli S.090 numarali projeler ile gergeklestirilmistir.
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SEASONALITY OF MESOZOOPLANKTON IN THE SOUTHERN BLACK
SEA (OFF SINOP) DURING 2002-2004
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ASBTRACT

In the present study, the monthly abundance, biomass and taxonomic composition of zooplankton of Sinop Inner
Harbor (the southern Black Sea) were determined during 2002-2004.

Samplings of zooplankton were carried out vertically at monthly intervals using a standard type plankton net (210
pm mesh size and 50 cm diameter mouth opening).

In the present study, a total of 27 zooplankton taxa were identified. The highest abundance values of
mesozooplankton were encountered in February 2003 (193,500 ind. m™), particularly due to Pseudocalanus
elongatus (83,300 ind. m?) individuals. The mesozooplankton biomass, on the other hand, was the highest in
August 2004 (4350 mg. m?), due to Acartia (Acartiura) clausi (1820 mg. m). The heterotrophic dinoflagellate
Noctiluca scintillans, was a major component of plankton samples in Sinop region, presenting its highest values
in May 2004. Total annual distribution in mesozooplankton abundance and biomass values showed no significant
differences (P > 0.05) among the three years.

Detailed results which have particular importance for long-term assessment of the state of the ecosystem and for
modeling studies show that during 2002-2004 mesozooplankton levels off Sinop were rather low compared data
from other coastal areas.

Keywords: Zooplankton, Noctiluca, Turkey, biomass, abundance.
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KARADENIZ KIYILARI BOYUNCA Calanus euxinus’un YAG KESESI
BOYUTUNUN SONBAHAR DONEMINDE DEGIiSiMI
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OZET

Karadeniz zooplankton faunasinda en 6nemli ve boyut olarak en biiyiik anahtar tiirdiir. Bu tiir Karadeniz pelajik
ekosisteminde baliklarin beslenmesinde anahtar rol oynar. Calanus spp. mikroalglerdeki diigiik enerjili
karbonhidrat ve proteinleri yiiksek enerjili Wax esterlerine ¢evirir. Bu yag kendi kuru kiitlesinin %70°1ik béliimiinii
olugturur. Bu lipid temel olarak ileri asamadaki kopopodid safalarinda viicudun %80°’lik bir boéliimiiniinden
fazlasini kapsayan yag kesesinde biriktirilir. Yag kesesi boyutu enerji i¢eriginin yiiksek olmasinda énemlidir. Bu
caligmanin amaci Dogu ve Bati Karadeniz kiyilari boyunca yag kesesinin Calanus euxinus’un C5 kopepodit
asamasindaki durumu belirlemektir. Bu amagla Karadeniz’in Tiirkiye kiyilar1 boyunca Kasim 2005 tarihinde
toplam 6 istasyondan alinan Calanus euxinus C5 ornekleri incelenmistir. Zooplankton ornekleri 75 um goz
acikligia sahip plankton kepgesi ile vertikal olarak toplanmistir. Organizmalar Nikon SMZ 745 Binokiiler
mikroskop lizerine takili DS-Vil kamera ile gériintiilenmistir programu ile 6l¢iilmiistiir. Bu ¢alismanin sonuglarina
gore, Karadeniz’in Tiirkiye kiyilarinda C5 kopepodit agamasi igin yag kesesi hacmi (Vs) ve bu kesenin total boya
oraninin (SVs) en yiiksek degeri Gérele (BL 13) istasyonunda sirastyla 0,28+ 0,14 mm?® ve % 36,65 = 18,22 olarak
bulunmustur. En diisiik degerleri ise Ayancik (BL 5) istasyonunda sirasiyla 0,07+0,07 mm?® ve % 12,35+10,34
tespit edilmistir. Bu c¢alismada Dogu Karadeniz’deki istasyonlarda yag kesesinin oranlar1 Bati Karadeniz
Bolgesindeki istasyonlara gore daha yiiksek bulunmustur. Sonuglara goére Calanus euxinus’un sonbahar
doneminde Dogu Karadeniz Bolgesinde daha iyi beslendigi sdylenebilir.

Anahtar Kelimeler: Karadeniz, yag kesesi, Calanus euxinus, zooplankton
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ABSTRACT

Calanus euxinus is the most important key species and the largest zooplankton species in Black Sea zooplankton
fauna. This species plays a key role in feeding of the fish in Black Sea pelagic ecosystem. Calanus spp. convert
low-energy carbohydrates and proteins in the microalgae to higher energy wax ester. This lipid constitutes 70% of
its dry mass and mainly store in lipid sac which can fill more than 80 % of the body cavity in older copepodid
stages. Oil sac size is an important in the high energy content in Calanus spp.The aim of the study is the
determination of oil sac variability in C5 copepodite stages of Calanus euxinus along the East and West coasts of
the Black Sea. For this purpose, samples included C5 stage of Calanus euxinus were collected from a total of 6
stations in November 2005 along the coast of Turkey and examined. Zooplankton samples were collected by using
plankton net with 75 um mesh size vertically. Organisms were imaged under Nikon SMZ 745 binocular
microscope with Nikon DS-Vil the camera and measure by using Nikon Element NIS-D software. According to
study, the highest oil sac volume (Vs, mm?) and proportion of the oil sac to body volume (SVs, %) for C5
copepodit stage was found in Gérele station (BL13) 0.28 + 0.14 mm3and 36.65 % + 18.22, respectively along the
Turkish Black Sea Coast. A contrary, the lowest Vs and SVs were determined 0.07 + 0.07 and 12.35% + 10.34
mm?, respectively in Ayancik (BL5) station. Our study showed that the ratio of oil sac was higher in the eastern
Black Sea than the western Black Sea. According to the results, Calanus euxinus fed better in autumn along the
Eastern Black Sea area.

Keywords: Black Sea, oil sac, Calanus euxinus, zooplankton
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OZET

Geleneksel planktonik besin zinciri ¢aligmalarinda klasik besin zinciri (fitoplankton-zooplankton- planktivor
balik) ¢aligmalarina odaklanilmaktadir. Oysaki mikrozooplanktonun (<200um, protozoa ve metazoa) otrofik
upwelling bolgelerinden oligotrofik okyanus dongiilerine kadar birgok akuatik sistemde mesozooplankton (200-
2000 pm), ozellikle kopepodlar tarafindan oncelikli besin olarak tercih edildigi ortaya konmusgtur. Ancak
Karadeniz’de mikrozooplanktonun mesozooplanktonun ana katilimeisi olan kopepodlarin diyetine katilimi ile
ilgili ¢alisma bulunmamaktadir. TUBITAK 114Y232 nolu proje kapsaminda yiiriitiilen bu ¢alismada, Giineydogu
Karadeniz’de 2015 yaz doneminde nehir agzi ve kiyisal sularda gergeklestirilen beslenme deneyleri ile
mikrozooplanktonun (heterotrofik dinoflagellat, siliyat ve mikrometazoa) Calanus euxinus ve Acartia clausi’nin
diyetine katilimlar1 belirlenmistir. Deneyler i¢in deniz suyu 6rnekleri klorofil maksimum derinliginden alinmustir.
Her iki tiir iginde filtrasyon ve tiiketim hizlar1 hesaplanmuistir.

Calisma siiresince mikrozooplankton komunitesi i¢inde heterotrofik dinoflagellat ve siliyatlar tarafindan temsil
edilen protozoa baskinlig: tespit edilmistir. Mikrozooplankton bollugu nehir agzinda 332- 845 hiicre.l” ve agik
istasyonunda 203- 604 hiicre.l! arasinda degismis ve Haziran’dan Agustos’a diisiis egilimi sergilemistir. Calisma
siiresince, Calanus euxinus ve Acartia clausi igin filtrasyon hizlar sirasiyla 11.8- 239.3 ml. kopepod.g-lve 5.4-
99.2 ml. kopepod™.g? arasinda degisim gostermistir. Her iki tiir iginde en yiiksek filtrasyon hizi nehir agzinda
hesaplanmis ve agi13a dogru diists egilimi gostermistir. Calanus euxinus igin tiikketim hiz1 6-237 hiicre. kopepod
!gltarasinda, Acartia clausi icin ise 4-84 hiicre. kopepod?.gtarasinda hesaplanmistir. Yaz 2015 ddneminde
Calanus euxinus mikrozooplanktonun baskin tiiketicisi olmus ve yaklasik giinliik mikrozooplankton stogunun %
20’sini tliketmistir. Mikrozooplankton gruplari iginde kopepod diyetine en yiiksek katilimin heterotrofik
dinoflagellatlar (~ % 70) tarafindan yapildigi tespit edilmistir. Calanus euxinus ve Acartia clausi’nin besin
tercihlerinde tespit edilen farkliliklarin mevcut av kompozisyonuna bagli olarak degistigi diistiniilmektedir.

Bu calismadan elde edilen yiiksek filtrasyon ve tiiketim hizlari ile mikrozooplanktonun Karadeniz’de kopepod
diyetine dnemli Olciide katki yaptigi ortaya konmustur. Karadeniz’de mikrozooplanktonun birincil {iretim ile
planktivor baliklarin ana besinini olugturan kopepodlar arasindaki enerji akisindaki 6nemli bir rol oynadigi
diigiiniilmektedir.

Anahtar Kelimeler: Mikrozooplankton, kopepod, beslenme ekolojisi, Karadeniz
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ABSTRACT

Traditional food web researches have been focusing on classical food web (phytoplankton-zooplankton-
planktivorous fish) studies. However, it has been well documented that microzooplankton (< 200um, protozoa and
metazoa) are a favourite prey for mesozooplankton (200-2000 pum), in particular copepods in a range of aquatic
environments, from upwelling regions to oligotrophic ocean gyres. Contribution of microzooplankton to copepod
diet in the Black Sea has not yet been investigated. As a part of TUBITAK 114Y232 project, feeding experiments
were conducted at estuarine and coastal waters during summer 2015 in the South Eastern Black Sea to assess the
contribution of microzooplankton (heterotrophic dinoflagellates, ciliates and micrometazoa) to Calanus euxinus
and Acartia clausi diet. Sea water samples for feeding experiments were taken from deep chlorophyll maxima.
Filtration and ingestion rates for each copepod species were calculated.

During study period, microzooplankton was dominated by protozoa which comprised of heterotrophic
dinoflagellates and ciliates. Microzooplankton abundances ranged from 332 to 845 cell.I'* and 203 to 604 cell I
in estuarine and coastal station, respectively and tended to decrease from June to August. Filtration rates of
Calanus euxinus and Acartia clausivaried between 11.8- 239.3 ml. copepod.d* and 5.4- 99.2 ml. copepod. d*!,
respectively. The highest filtration rates were calculated in estuarine and tended to decrease towards offshore.
Ingestion rates ranged between 6-237 cell. copepod.d?, and 4-84 cell. copepod. d-*for Calanus euxinus and
Acartia clausi, respectively.Calanus euxinus was dominant predator on microzooplankton and responsible nearly
% 20 of losses on daily microzooplankton standing stock during summer 2015. The highest contribution to
copepod diet was made by heterotrophic dinoflagellates (% 70) among microzooplankton groups. Differences
between food preferences of Calanus euxinus andAcartia clausi might dependent on prey composition.

Estimated high filtration and ingestion rates show that microzooplankton make an important contribution to the
copepod diet in the South Eastern Black Sea. This suggests that microzooplankton play an important role on
transferring energy from primary production to copepods which are a favourite prey of planktivorous fish in the
Black Sea.

Keywords: Microzooplankton, copepod, feeding ecology, Black Sea
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OZET

Calismada mesozooplankton topluluklarinin Karadeniz acik sularinda alansal ve vertikal dagilimi incelenmistir.
Zooplankton 6rnekleme calismalar: Southern European Seas: Assessing and Modelling Ecosystem Changes, EU
Kontrat n0o:036949 (SESAME) Projesi kapsaminda 7-11 Ekim 2008 tarihleri arasinda yiiriitiilen seferler sirasinda
gerceklestirilmis olup,drnekler Karadeniz’in agik sularinda konumlanmis 11 istasyondan 200 pm ag goz acikligina
sahip WP-2 tipi zooplankton kepgesi ile yiizey karisim tabakasi, yiiksek sicaklik gradyan tabakasi, Karadeniz
soguk su ara tabakasi (KAST), KAST ile yogunlugun (c-Sigma t) 15.4 oldugu derinlige kadar olan tabaka ve sub-
oksik tabaka olmak iizere vertikal olarak farkli derinliklerden alinmistir. Mesozooplankton bolluk degerleri
sirastyla 385 ila 1848 birey/m® arasinda degisim gosterirken, biyokiitle degerleri 9 ila 68 mg/m® arasinda
dalgalanmistir. Farkli derinlik tabakalari g6z oniine alindiginda basen geneli ortalama en yiiksek mesozooplankton
bollugu YSGT’de, en yiiksek biyokiitle degeri ise KATS-15.4 tabakasinda gozlenmistir. Toplam 13
mesozooplankton grubu tespit edilmis olup, bunlarin i¢inden Copepoda’ya ait 11 Cladocera’ya ait 2; Chaetognatha
ve Appendicularia gruplarina ait 1’er adet tiir tanimlanmistir. Bu gruplara ait tiir matrisine uygulanan kiimeleme
analizi sonucunda bdlgede 3 farkli komiinite yapisinin sekillendigi gdzlenmistir. Gruplarin ayrismasinda, tiirlerin
bulunurlugundan ¢ok, yaygin tiirlerin goreceli bolluklarinin degisimi etkili olmus olup, tiir kompozisyonundaki
farklilik daha ¢ok, farkli derinlik tabakalarmin olusturdugu gruplarda belirgindir. Birinci grubu Acartia clausi,
Oikopleura dioica, Pleopis polyphemoides, Pseudocalanus elangotus, Paracalanus parvus tiirleri gibi daha ¢ok
yiizey tabakalarini tercih eden tiirler karakterize ederken, ikinci komuniteyi P. elongatus ve Calanus euxinus gibi
daha derin sulari tercih eden tiirler karakterize etmektedir. Ugiincii komunitede ise bu tiirler karisik halde
bulunmakta ve bu grup genel olarak ylizeye yakin tabakalar ve sub-oksik tabaka arasindaki bolgeyi kapsamaktadir.
CAP analizi sonucunda bu gruplasmalarin genellikle derinlik tabaklarinin hidrografik kosullarina (Sicaklik,
tuzluluk, oksijen, yogunluk ve floresans) bagli olarak gerceklestigi gdzlenmistir.

Anahtar Kelimeler: Mesozooplankton, Karadeniz, bolluk, biyokiitle, tiir kompozisyonu
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ABSTRACT

Spatial and vertical distribution of mesozooplankton communities were investigated in offshore waters of the
Black Sea. Zooplankton samplings were carried out at total 11 offshore stations during the SESAME cruises
(Southern European Seas; Assessing and Modeling Ecosystem changes,EU contrat no 036949) between 7 and 11™
October 2008 using a WP-2 net of 200 um mesh size from different depth layers including the surface mixed layer
(SML), the high temperature gradient layer (HTGL), the cold intermediate layer (CIL), CIL- sigma-t 15.4 and the
sub-oxic layer (SOL). Mesozooplankton abundance and biomass have varied between 385 - 1848 ind. m2 and 9 -
68 mg m3, respectively. When considering different depth layers, to a highest mean mesozooplankton abundance
and biomass at basin scale wasmet at HTGL and CIL-15.4 layer, respectively. Among the total 13
mesozooplankton groups examined, 11 species belonged to Copepoda, 2 species belonged to Cladocera and lastly
1 species belonged to Chaetognatha and Appendicularia. Three different communities are obtained as a result of
clustering analysis applied to species matrix. Variations in proportion of common species was more influential
compared to peresence & absence of regular species in discriminating such groups. Differences in species
composition is more pronounced at cluster groups consisted of different depth layers. While the first group is
characterized by species Acartia clausi, Oikopleura dioica, Pleopis polyphemoides, Pseudocalanus elangotus,
Paracalonus parvus which inhabit mostly the surface layer, the second group which prefer deeper waters are
characterized by species P.elongatus and Calanus euxinus. The third group contained mixed species that inhabit
both the subsurface and sub-oxic layers. CAP analysis indicate that such groupings at different layers are controlled
mainly by changes in hydrographic variables (temperature, salinity, oxygen, density and fluorescence) .

Key words: Mesozooplankton, Black Sea, abundance, biomass, species composition
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BOZCAADA Cladocora caespitosa (ANTHOZOA, SCLERACTINIA,
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OZET

Cladocora caespitosa, Akdeniz ekosisteminin resif yapisi olusturan zooaksantel tek sert mercan tiiriidiir. 40 m
derinlige kadar dagilim gosterebilen tiir, genis alanlara yayilmis fasiyesler ve farkli boyutlarda bagimsiz bek
koloniler meydana getirebilmektedir. Mercan sert iskeletinin olusturdugu kayalik yap1, bazi denizel canlilar igin
barinma ve iireme alani olarak kullanilmaktadir. Denizel ekosistemdeki olumlu roliine ragmen C. caespitosa, son
yillarda yogun koloni 6liimleri gbzlenen sert mercan tiirlerinden biridir. Yapilan ¢aligmalar koloniler tizerindeki
birincil tehditleri kiiresel 1sinma, alg baskisi, kiyisal yapilasma, trol balike¢iligi endiistriyel ve atik sular kaynakli
kirlilik olarak belirtmektedir. Elde edilen giincel verilere dayanarak TUCN tarafindan 2015 yilinda nesli tehlike
altindaki tiirler listesine dahil edilen C. caespitosa'nin yasamsal durumunun siirekli izleme galigmalariyla kontrol
edilmesi gerekmektedir. 2014-2016 yillar1 arasinda yapilan bu ¢alismada Bozcaada'nin en genis C. caespitosa
koloni habitatinda baskisini arttiran yayilimer alg Caulerpa racemosa’ nin populasyonlar iizerindeki etkisi
incelenmistir. Yapilan bilimsel dalislarda transekt ve kuadrat teknikleri kullanilmig ve bolgedeki toplam mercan
koloni sayisi, etki altinda olan koloni/koralit sayisi ve alg yayilim orani tespit edilmistir. Calismada ayrica
Canakkale Bogazi'nda C. racemosa yayilimimnin fazla oldugu mercan yasam alanlarindaki giincel durum ile
Bozcaada'daki yogunluk arasinda karsilagtirma yapilmustir.

Anahtar Kelimeler: Cladocora caespitosa, Bozcaada, Ege Denizi, mercan ekolojisi,yayilimci alg
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MONITORING STUDIES OF Cladocora caespitosa REEFS IN BOZCAADA
ISLAND (ANTHOZOA, SCLERACTINIA, FAVIIDAE): ASSESSMENT OF
POPULATION AND SURVIVAL RISK Caulerpa racemosa ON CORAL
COLONIES (AEGEAN SEA, TURKEY)

H. Baris Ozalp
Canakkale Onsekiz Mart University Faculty of Marine Science and Technology, 17100, Canakkale-Turkey
(e-mail: barisozalp@comu.edu.tr)

ABSTRACT

Cladocora caespitosa is the only zooxanthellae reef-building coral of the Mediterranean ecosystem. Ranging up
to 40 m depth, the species forms extensive facies and scattered mounding colonies that are in different sizes. The
bioconstruction made from coral skeleton is used as sheltering and breeding area by some aquatic animals. Despite
its positive role in marine environment, C. caespitosa has been one the hard coral species which had severe
mortality in colonies. Recent studies indicate that global warming, algal pressure, coastal development, trawl
fishery, pollution originating from industry and sewage discharge are the main threats on colonies. Continuous
monitoring is needed to control the survival of C. caespitosa which has been included in the Red List of endangered
species by IUCN in 2015 based upon the current data. In this study carried out between 2014 and 20186, the effect
of invasive algae Caulerpa racemosa that turned up pressure on coral populations in the largest C. caespitosa
habitat in Bozcaada Island was examined. Using the transect and quadrat techniques during scientific dives, total
number of coral colonies, number of colony/corallite affected and rate of algal cover were specified. In addition
to measurements, the current condition in coral habitats in the Dardanelles where C. racemosa densely distributed
was compared with the density data in Bozcaada Island.

Keywords: Aegean Sea, Bozcaada, Cladocora caespitosa, coral ecology, invasive algae
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TURKIYE’NIN EGE DENIZi KIYILARINDA DAGILIM GOSTEREN
RISSOIDAE (GASTROPODA, MOLLUSCA) TURLERININ TAKSONOMIK
VE EKOLOJIK OZELLIKLERI

Banu BIiTLiS BAKIR

Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Deniz Bilimleri Anabilim Dali, 35430, Izmir,
Tiirkiye.

(banu.bitlis@deu.edu.tr)
OZET

Rissoidae familyast Mollusca filumunun 8 sinifindan biri olan Gastropoda sinifi iginde yer almaktadir ve en fazla
biyolojik ¢esitlilige sahip Pyramidellidae familyasindan sonra gelen ikinci familyadir. Akdeniz genelinde yaklasik
olarak 160 tiirle temsil edilmektedir. Bu familya tiirleri cogunlukla denizel ortamda dagilim gdstermelerine karsin,
acisu ve tatlisu ortamlarinda yasayan tiirleri de bulunmaktadir. Diger bentik omurgasizlarin, kuslarin ve demersal
baliklarin besinini olusturmalar1 bakimindan besin zinciri i¢ginde dnemli bir yer teskil etmektedirler.

Bu familyaya ait tiirler batimetrik olarak incelendiginde, genellikle littoral zonda yasamalarina karsin batiyal ve
abissal zonlarda da dagilim gosteren tiirlerin bulundugu anlasilmaktadir. Rissoidae tiirlerinin ayrimlari olduk¢a
kii¢iik boyutlu kabuklara (0,6-10 mm) sahip olduklarindan dolay: dikkat gerektirmektedir.

Ege Denizi jeomorfolojik yapisi ve hidrografik 6zellikleri nedeniyle yiiksek tiir cesitliligine sahiptir. Tiirkiye’ nin
Ege Denizi kiyilarinda bu familyaya ait 8 cins ve 54 tiir bulunmaktadir. Ege Denizini sirasiyla Akdeniz (46 tiir),
Marmara Denizi (29 tiir) ve Karadeniz (8 tiir) kiyillarimiz takip etmektedir. Bu tiirlerden Alvania dorbignyi
(Audouin, 1826) ve Rissoina bertholleti Issel, 1869 Akdenize baska bolgelerden gesitli yollarla gelerek yerlesen
yabanct tiirlerdir.

Bu ¢alisma ile Tiirkiye nin Ege Denizi kiyilarinda oldukga yiiksek cesitlilige sahip olan Rissoidae familyasina ait
olan tiirler taksonomik olarak incelenecek olup, ekolojik dzellikleri ile ilgili bilgiler verilecektir.

Anahtar Kelimeler: Rissoidae, Mollusca, Ege Denizi
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TAXONOMICAL AND ECOLOGICAL CHARACTERISTICS OF RISSOIDAE
SPECIES DISTRIBUTED ALONG THE TURKISH AEGEAN COASTS

Banu BiTLiS BAKIR
Dokuz Eylul University, Institute of Marine Sciences and Technology, 35430 Izmir, Turkey
(banu.bitlis@deu.edu.tr)

ABSTRACT

The family Rissoidae is included in the class Gastropoda which is one of the 8 classes of the phylum Mollusca and
it is the second family with the most biodiversity after the family Pyramidellidae. The family is represented
approximately with 160 species in the Mediterranean Sea. Whereas Rissoidae species commonly distributed in the
marine environment, there are also its species living in the brackish and freshwater. The family has a great
importance in the food chain in terms of creating the food of other benthic invertebrates, birds and demersal fishes.

When the species of this family investigated bathymetrical, it is understood that Rissoidae species also distributed
in the bathyal and abyssal zones, despite of living generally littoral zones. The discriminations of Rissoidae species
requires attention because they have quite small shell size (0.6-10 mm).

Aegean Sea has high diversity due to its geomorphologic structures and hydrographic features. There are 8 genera
and 54 species belong to the family Rissoidae along the Aegean coast of Turkey. Aegean Sea is followed by
Mediterranean Sea (46 species), Marmara Sea (29 species) and Black Sea (8 species) respectively. Among these
species, Alvania dorbignyi (Audouin, 1826) and Rissoina bertholleti Issel, 1869 were alien species for the
Mediterranean Sea.

The species in the family Rissoidae having the most biodiversity in Turkish Aegean coasts were examined
taxonomically with this study and given the informations of its ecological characteristics.

Keywords: Rissoidae, Mollusca, Aegean Sea
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IZMiR KORFEZI’'NDE (EGE DENiZi) TESPIT EDILEN ISTILACI YABANCI
SUNGER TURU: Paraleucilla magna (Porifera: Calcarea)

Alper EVCEN, Melih Ertan CINAR
Ege Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Béliimii, 35100, Bornova, Izmir
(alperevcen@gmail.com)

OZET

[zmir I¢ Kérfezi’nde Subat 2016’da gesitli liman ve balik¢1t barmaklarinda yapilan &rneklemelerde yapay
substratum iizerinde yogun Paraleucilla magna yerlesimi gozlenmistir. Akdeniz i¢in yabanci ve istilaci bir siinger
tiri olan P. magna, tim Ege Denizi kiyilari i¢in yeni kayittir. Bu tiir, daha once kiyilarimizda Biiyiikada
aciklarinda (Marmara Denizi) 10 m derinlikte kaya iizerinde kaydedilmistir. Elde edilen Paraleucilla magna
bireyleri genellikle masif ve tiipsii yapida olup, krem renklidir. Tiipsii uzantilarinin {izerindeki oskulumlari
terminal konumludur. Koanosomal iskeletleri tetraktin ve triaktin spikiilleri igermektedir. Tetraktinler 350-580 x
40- 50 pm; basal 1ginlar1 hafifce kivrilmis triaktinler ise 75-120 X 8- 12 pm olarak 6l¢iilmiistiir.

Bu tiir Izmir I¢ Kérfez’de érnekleme yapilan tiim marina ve balikg1 barinaklarinda tespit edilmistir. Liman ve
balik¢1 barmaklarinda 0-3 m derinlikler arasinda beton yiizeylere tutunmus midyeler (Mytilus galloprovincialis)
{izerinde, su igine sarkitilmus ipler, lastikler ve samandiralar {izerinde tespit edilmistir. Ik gdzlemlere gore bu tiir
bazi liman ve barinaklarda yerlestikleri ylizeylerin yaklasik %30 unu kaplamaktadir.

Bu tiir ilk kez 2004 yilinda Brezilya (Rio de Jenerio) kiyilarinda tanimlanmistir. Akdeniz’de ilk kez italya (Iyon
Denizi, Tiren Denizi ve Adriatik Denizi) kiyilarinda yogun populasyon olusturdugu belirlenen bu tiiriin, bolgeye
gemilerle tasindigi tahmin edilmektedir.Akdeniz'de bolgeler arasindaki tagimimindabivalv yetistiricilik
faaliyetlerinin 6nemli rol oynadig1 belirlenmistir. Hizli bir biiyiime ve yayilma kapasitesinesahip bu tiiriin izmir
Korfezi’ndeki liman ve liman disindaki sert substratum tizerinde bulunan karakteristik bentik kommuniteler
tizerine yaptig1 etkilerin belirlenmesi i¢in izlemegaligmalarinin baglatilmas: gerekmektedir.

Anahtar Kelimeler: istilac1 yabanc tiir, siinger, Porifera, Ege Denizi, Dogu Akdeniz
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THE INVASIVE ALIEN SPONGE SPECIES FOUND IN IZMIR
BAY :Paraleucilla magna (Porifera: Calcarea)

Alper EVCEN, Melih Ertan CINAR
Ege University, Faculty of Fisheries, Department of Hydrobiology, 35100, Bornava, Izmir
(alperevcen@gmail.com)

ABSTRACT

In samplings performed in various harbours and fishing ports in the inner part of Izmir Bay in February 2016, a
dense settlement of Paraleucilla magna was observed on artificial substrata. Paraleucilla magna, which is an
invasive alien sponge species in the Mediterranean Sea, is a new record for the entire coasts of the Aegean Sea.
This sponge was previously recorded off Biiyitkada(Marmara Sea) at 10 m on rocks. The individuals of the species
collectedwere massive and tubular structure, and were cream-coloured. The oscules were terminal on the erect
tubes. The chaonosomal skeleton included tetractines and triactines spicules. Tetractine had rays measuring 350-
580 x 40- 50 um; triactine with basal rays slightly curvedhad rays measuring 75-120 x 8- 12 pm.

This species was found in all marinas and fishing ports sampled in the inner part of 1zmir Bay. The sponge
specimens were collected at 0-3 m on mussel beds (Mytilus galloprovincialis) attached to the concrete walls,
buoys, submerged ropes and tyres in the harbour and fishing ports. According to the first observations, this species
covers almost 30% of the surface it was settled.

The sponge P. magna was originally described on the Atlantic coast of Brazil in 2004. In the Mediterranean Sea,
this species was first observed to form a high density on the coasts of Italy (lonian Sea, Tyrrhenian Sea and Adriatic
Sea) andwas reported to be introduced to the region by shipping. It was determined that bivalv farming activities
were the main reasonforits regional introduction within the Mediterranean Sea. As this speciesexhibits a fast
growing and spreadpotential, a monitoring study has to be initiated to assess its impacts on the characteristic
benthic communities of hard substrataprevailing insideand outside the harbours and ports in Izmir Bay.

Keywords: Invasive alien species, sponge, Porifera, Aegean Sea, Eastern Mediterranean Sea
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GUNEY KARADENIZ (TRABZON) KIYILARINDAKI BENTIiK VE
BENTOPELAJIK MAKROFAUNANIN MEVSIMSEL VE VERTIKAL
DAGILIMI

Mustafa Zengin'*, Aysun Giimiis?

) Su Uriinleri Merkez Arastirma Enstitiisii, Trabzon, Tiirkiye
219 Mayis Universitesi, Fen ve Edebiyat Fakiiltesi, Biyoloji Bolimii, Samsun Tiirkiye

(*muze5961@ gmail.com)

OZET

Bu galisma 2003 yilinda, Giineydogu Karadeniz’i temsilen Trabzon agiklarinda (baslangic: 40°3953" N-39°8055"
E, bitis: 41°0014" N-39°3951" E koordinatlar1 arasinda), mevsimsel ve ii¢ alt derinlikte (0-30 m, 30-60 m ve 60+
m) gerceklestirilmisti. SUMAE’ne ait RV-I arastirma gemisiyle yiiriitillen arastirmalarda, demersal ve
bentopelajik makrofauna 6rneklemelerinde; torba g6z agikligi 12 mm olan standart dip trol agi kullanilmustir.
Bentik makrofaunaya iliskin 6rneklemelerde ise agiz genigligi 60 cm, yiiksekligi ise 25 cm, ag gozii kor bir dire¢
kullanilmustir.Fikse edilen tim bireyler en alt seviyedeki taksonomik gruplarina ayrilarak tiir seviyesinde
tanimlanmis ve birey sayilar1 ile toplam agirliklar1 (g) kaydedilmistir. Tirlerin birbirine goére baskinlik
derecelerinin tespiti i¢in elde edilen veriler kg/saat cinsinden standardize edilmistir. Tanimlanan tiirlerin ortamdaki
yiizde baskinlik degerlerinin hesaplanmasinda OKB (Ortalama Kismi Baskinlik) indeksinden yararlanilmustir.

Kiyidan itibaren litoral bdlgenin yaklasik 100 m derinliklerinde yiiriitiilen bu aragtirmada toplam 52 adet operasyon
gerceklestirilmistir. Bu operasyonlardan 24’1 trol, 28’1 ise dire¢ ile yapilmistir. Elde edilen bulgulara gore;
Giineydogu Karadeniz litoralinde makrofaunaya ait 6 ayri taksonomik gruba iligkin toplam 55 adet tiir tespit
edilmistir. Bu taksonomik gruplar ve kapsadiklar: tiirlerin dagilimlar sdyledir. Kemikli baliklar 28, kikirdakli
baliklar 4, kabuklular 7, yumusake¢alar 14, derisi dikenliler 1 ve kurt¢uklar 1’dir. Bentopelajik makrofauna
igerisinde, biitiin mevsimlerde, 60 m ve daha derin bolgeler i¢in en baskin tir mezgittir (Merlangus merlangus
euxinus). Buna karsin mezgitin dagilimia sublittoral bolgeyi olusturan 0-30 m’lik alanlarda, bahar dénemi harig
tiim mevsimlerde ¢ok nadir veya hi¢ rastlanmamistir. Bir soguksu balig1 olan ve Karadeniz balik faunasinin en
baskin tiirlinii olusturan mezgit populasyonu, ayn1 zamanda Karadeniz’deki bentik trofik beslenme zincirinde de
anahtar konumundadir. Bentik fauna igerisinde ise tiim mevsimlerde, 0-30 m’lik bolgeler i¢in baskin tiir deniz
salyangozu (Rapana venosa)’dur. Deniz salyangozunun gériinme siklig1, diger tiim bentik tiirlere gére ¢ok yiiksek
bulunmustur. Chamelea gallina, Mytilus galloprovincialis, Anadara cornea, Crangon crangon, Upogebia pusilla
ve Liocarcinus deparator gibi yakin kiy1 bentigindeki ¢ift kabuklu yumusakga ve kabuklu topluluklar1 demersal
baliklarin yavru ve geng bireylerin beslenmesi agisindan biiyiik bir 6neme sahiptir. Ancak ¢ok ¢esitli antropojenik
faktorler sonucu bu tiirlerin ileri derecede yipranmasi; yakin kiyr bentigindeki beslenme dinamigi iliskileri
acisindan, 6zellikle de kalkan, pisi, dil gibi yassi balik grubundaki populasyonlar i¢in son derece risk tagimaktadir.

Anahtar Kelimeler: Giineydogu Karadeniz, bentik, bentopelajik, makrofauna, derinlik, mevsim
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VERTICAL AND SEASONAL DISTRIBUTION OF BENTHIC AND
BENTHOPELAGIC MACROFAUNA IN THE SOUTHEASTREN BLACK SEA
COAST
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20ndokuz Mayis University, Faculty of Science and Arts, Dept. Biol., Samsun, Turkey

(*muze5961@gmail.com)

ABSTRACT

This study was carried out along Trabzon offshore (start: 40°39'53" N-39°8055" E, end:41°0014" N-39°3951" E)
within four seasons and three different depth range(0-30 m, 30-60 m and 60+ m)in 2003.The sampling of demersal
and benthopelagic macrofauna was conducted by RV-I of CFRI equipped with a standard of bottom trawl with a
mesh size of 12 mm in codend. The benthic macrofauna is sampled by a dredge with the mouth opening of 60 cm
in length and 25 cm in height and with a blind meshed net. The taxonomical identification was realized to the
lowest possible taxa and total weight (g) and the number of individuals were recorded. All abundance data were
standardized to the unit of N/km?2. The dominancy trends of the organisms were determined by percent Partial
Dominance.

In this study, 24 samplings with bottom trawl and 28 with dredge were carried out in littoral zone to the depths of
100 m. Totally, 55 species were identified belonging to 6 different taxonomical groups in macrofauna. It is
determined that bony fishes were represented by 28, cartilaginous fishes by 4, molluscs by 14, crustaceans by 7
and polychaetes by 1 species among all taxonomic groups. Whiting (Merlangus merlangus euxinus) was the most
dominant species in benthopelagic fauna within depths over 60 m and all seasons. Whiting do not show any
distribution within the depth range of 0-30 m except for spring sampling. It is well known that, whiting has a key
role in benthic food chain of Black Sea. In benthic macrofauna, the sea snail (Rapana venosa) was the most
dominant species within depths of 0-30 m for all seasons. The other representatives of benthic macrofauna
identified as Chamelea gallina, Mytilus galloprovincialis, Anadara cornea, Crangon crangon, Upogebia pusilla
and Liocarcinus depurator are the major prey groups for the juvenile demersal fishes inhabiting nearshore waters.
The habitat degradation and its negative effect on prey-predator relationships may especially impact the flatfish
populations such as turbot, plaice and sole.

Keywords: Southern Black Sea, benthic, benthopelagic, macrofauna, depth, season
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ISTANBUL BOLGESINDEKI YUMUSAK ZEMIN MAKROZOOBENTIK
KOMMUNITELERININ EKOLOJIK KALITE SINIFLANDIRMASI

Ahsen YUKSEK, Yaprak GURKAN

Istanbul Universitesi, Deniz Bilimleri ve fsletmeciligi Enstitiisti
(yaprakgurkann@gmail.com)

OZET

Istanbul Bélgesi’nde derin desarjin ve yogun kiyisal kullanimin, olumsuz etkilere maruz kalan makrozoobentoz
iizerine olan etkisini arastirmak amaciyla, Agustos ay1 2013 doneminde, R/V Alemdar II Gemisi ile 13 istasyonda
tekrarsiz 6rnekleme yapilmistir.

Van Veen grap kullanilarak alinan 6rnekler, 0,5 mm goz acikligina sahip eleklerden elenmis ve miimkiin olan en
alt seviyede taksonomik gruplara ayrilmistir. Ekolojik kalite siniflandirmasinda; BENTIX, AMBI, M- AMBI ve
Shannon-Wiener Cesitlilik ve Bray Curtis Benzerlik indisleri kullanilmistir. Toplamda 12 taksona ait 107 tiir
igerisinde baskin grup olarak Polichetea ve ardinadan Mollusca ve Crustacea grubudur. Tiir komposizyonuna gore
istasyonlarin benzerlikleri incelenmis ve 2 belirgin grup ayirt edilmistir; poliketlerin baskin oldugu ve
Crustacea’nin gozlenmedigi Marmara Denizi ve Crustacea’ nin baskin oldugu, akint1 sisteminin giiglii, oksijence
zengin Bogaz istasyonlar1 ile Asag1 Hali¢ istasyonlar1 bu iki grubu olusturmaktadir. Orta Hali¢ istasyonlar1 ise
Hali¢’ in degisken ekosistem 6zelliklerine bagl olarak bir bagka grup olusturmaktadir. M-AMBI degerlerine gore
smiflandirilan istasyonlarda, Tuzla Tersanesi’nin ve derin desarjinin etkisi altinda kalan bolgedeki MY1 ve MY2
istasyonlar1 “ZAYIF” kalite grubuna dahildir.Istanbul Bogazi’nin Karadeniz ¢ikisindan Marmara ¢ikisina dogru
siralanan KO, B13 ve B2 istasyonlar1 sirastyla; “ZAYIF”, “ORTA” ve “YUKSEK” kalite degerlerine isaret
etmektedir. Tuzla bolgesi haricindeki tiim Marmara Denizi istasyonlar1 “ORTA” sinifina dahildir. Istanbul
halicindeki dort istasyondan yalnizca Unkapani Kopriisii istasyonunun “ZAYIF”, diger istasyonlardan Camialt1 ve
Galata Kopriisii’niin “IY1” fakat Hali¢c Kopriisii istasyonunun “ORTA” sinifa dahil oldugu gozlenmistir.

Anahtar Kelimeler: Bentoz, ekolojik kalite, Marmara, Bogaz, Hali¢

Tesekkiir: Bu ¢alisma Istanbul Su ve Kanalizasyon Idaresi (ISKI) tarafindan desteklenmistir. Calisma siiresince
yardimlarindan dolay1 Ozlem GURBUZ’e tesekkiirlerimizi sunariz.
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ECOLOGICAL QUALITY CLASSIFICATION OF SOFT-BOTTOM
MACROZOOBENTHIC COMMUNITIES IN ISTANBUL REGION
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(yaprakgurkann@gmail.com)

OZET

In order to determine the impacts of coastal use and deep discharges on macrozoobentic communities in marine
environment in Istanbul, samples were collected form 13 different stations per procuration the Sea of Marmara,
Bosphorus (Strait of Istanbul) and Golden Horn (estuarine). Sampling was made by Van Veen type grap in August
2013 via R/V ALemdar I1. Samples were sifted from 0,5 mm mash sized sieve. BENTIX, AMBI, M-AMBI indices
and Shannon-Wiener diversity index and Bray Curtis similarity index were used for classification. 107 species
belonging to 12 taxa were identified. Overall, Polychaeta represented to dominance in all stations while taking into
account the alteration between groups. In the second order Molluca and Crustaceae were observed. When assessing
resemblances between stations according to species composition, 2 significant groups have been distinguished.
Marmara Sea was the first group where Crustaceans were not observed and second group including Bosphorus
stations also GK and UK belonging to Golden Horn (estuarine) is dominated by Crustacean and indicates high
diversity while similar environmental factors prevail such as stong current system, high concentration of dissolved
oxygen and nutrient enrichment. Nevertheless stations of Camialti and Hali¢ Bridge are not similar to other stations
of Golden Horn (estuary) and present a definite different species composition. According to M-AMBI values;
stations in Tuzla Shipyard (MY 1 and MY2) represent “POOR”, “MODERATE” and “HIGH” status, respectively.
All other Marmara Sea stations are in “MODERATE” status. Among four stations in Golden Horn estuary only
Unkapani Bridge shows “POOR?” status. Camialt1 and Galata Bridge stations are in “GOOD” while Hali¢ Bridge
is in “MODERATE?” status.

Keywords: Benthos, ecological quality, Marmara, Bosphorus, Golden horn
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OZET

Marmara Denizi’nde haloklin alt1 bentik bolge, asili organik maddeler ile beslenen omurgasizlar agisindan zengin
tir cesitliligine sahiptir ve yogun topluluklar barindirmaktadir. Bu topluluklar son yillarda basta kiiresel iklim
degisimi olmak {izere ¢esitli tehditler altindadir ve batt Akdeniz’de toplu 6liim vakalar1 kaydedilmistir. Bu 6lim
olaylari, sicaklik anomalilerine bagli stres ardindan oportunistik patojen bakterilerin, bentik
omurgasizlardaenfeksiyon olusturmasina baglanmaktadir. Benzer sekilde Prens Adalar1 (PA) bdlgesinde 2015 yili
yaz aylarinda, asili organik maddeler ile beslenen bentik omurgasizlarin, toplu olarak o6ldiikleri goriilmiistiir.
Marmara Denizi’nin sahip oldugu iki katmanli akint1 sistemi sebebiyle, alt katmanda sicaklik y1il boyu 14 - 15 °C
civarindadir. Akdeniz’de yakin zamanda kaydedilen diger vakalardan farkli olarak, PA bolgesinde goriilen vakada,
tetikleyici stres faktorii asirt sicaklik artigina baglanamaz.

Marmara Denizi’nde 2015 yili bahar — erken yaz déneminde kizil akin (ing. red-tide) olayinin ¢ok yogun olarak
yasandig1 bilinmekte ve bu durumun askida kati madde miktarlarini ciddi sekilde etkiledigi tahmin edilmektedir.
Yine 2015 bahar/yaz aylarinda, Yassiada’daki ingaat ¢aligmalar1 kapsaminda kayalar patlatilmis ve sahil doldurma
yapilmigtir. Bunlara ilaveten, yaz aylarinda Kurbagalidere ve Kemiklidere 1slah ¢aligmalar1 kapsaminda, derelerin
dibinden alinan ¢amurlarin PA agiklarinda denize birakildigr bilinmektedir. Tiim bu olaylar sonucunda olusan
yiiksek miktarda ¢okeltinin, bentik bdlgede sesil omurgasiz canlilarin tizerini Orttiigl, yapilan tiipli daliglarda
belirlenmistir. Agustos ayinda PA bolgesinde alt katmanda alinan oksijen dl¢iimleri, muhtemelen yogun organik
¢okeltinin tiiketilmesine bagli olarak ¢ok diisiik degerlerde (0.8mg/1) 6l¢iilmiistiir.

Toplu oliim vakasinin etkisini belirlemek amaciyla, bélgedeki 9 istasyonda gorgonlar transekt ve kuadrat
yontemleri ile sayilmistir. Bu canlt grubu, yerel koralijen komiinitesinde anahtar tiirler olmalari, 6liim izlerinin
kolayca belirlenebilmesi ve bélgeden daha 6nce yogunluk bilgilerinin mevcut olmasi sebepleriyle tercih edilmistir.
Koloniler (i) doku kayb1 gozlenmeyen (ii) % 10’dan fazla doku kaybina sahip ve (iii) tamamen ¢iplak iskelet
goriiniimiinde olmak tizere 3 kategoriye ayrilarak sayilmigtir. Sonug olarak, bolgedeki gorgonlar temel alindiginda
etkilenme oran1 (doku kaybi1 gézlenen ve/veya 6lii) istasyonlar arasinda % 41-100 arasinda degismis ve tiim bolge
i¢in % 74 olarak degerlendirilmistir. Sayim yapilan kolonilerin % 53’1 6lii olarak kaydedilmistir. Etkilenen gorgon
ve mercanlardan izole edilen hastalik etkenlerinin (bakteri ve mantar), yogun ¢okeltiye bagli olarak olusan stres
sonucu, sesil omurgasizlari enfekte edebilen oportunistik tiirler oldugu tespit edilmistir. PA bolgesindeki toplu
6liim vakasinin, bentik komiiniteleri ¢cok ciddi olarak etkiledigi anlagilmaktadir ve bu oranlardaki kayiplarin geri
doniistiniin oldukga sinirli oldugu ve ¢ok uzun bir siirece dayandigi bilinmektedir. Toplu 6liim vakasinin ardindan,
bolgedeki topluluklardaki degisimlerin izlenmesi siirdiiriilecektir.

Anahtar Kelimeler: Mercan, gorgon, siinger, toplu 6liim, Marmara Denizi
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ABSTRACT

The subhalocline benthic zone of the Sea of Marmara has high biodiversity in terms of suspension feeder
invertebrates and harbours dense assemblages. These assemblages are threatened by several sources including
climate change and were subject to mass mortalities in the Western Mediterranean. These mortalities were
associated to infections by opportunistic pathogenic bacteria following the stress caused by temperature anomalies.
Similarly, benthic suspension feeders in Prince Islands (PI) region showed mass mortality during summer months
in 2015. Due to the two-layer current system of the Sea of Marmara, the temperature below the halocline is around
14-15° C year-round. Unlike recent mass mortalities in the Western Mediterranean Sea, the triggering stress factor
to mortalities in the Sea of Marmara can’t be related to high temperatures.

Red-tide events in dense blooms took place in the Sea of Marmara during spring — early summer and probably
highly contributed to suspended matter quantities. Also during spring/summer months of 2015, explosion of
coastal rocks and land filling operations were practiced within the framework of Yassiada constructions. Besides,
mud taken from stream bed was dumped off Pl coasts as part of stream rehabilitation of Kurbagalidere and
Kemiklidere. The materials issued from these various sources deposited onto the benthic sessile invertebrates as
we observed during scuba dives. Oxygen levels at Pl lower layer in August was measured very low (0.8mg/l)due
probably to the decomposition of dense organic material deposited.

In order to assess the impact of the mass mortality, gorgonians were enumerated at 9 stations in the region by
transect and quadrate techniques. Gorgonians were selected as monitoring models because they constitute key
species in the local coralligenous community, mortality signs are easy to quantify on them and their density before
the event is known. Colonies were enumerated based on (i) the lack of necrosis (ii) presence of recent tissue
necrosis over 10% of its surface (iii) the skeleton completely denuded. In conclusion, the degree of impact (% of
necrosed and/or dead colonies) considering gorgonians in the region ranged between 41 — 100 % and was assessed
74% for the whole area. 53% of the colonies in transects were completely dead. Disease factors (bacteria and
fungi) isolated from impacted colonies were opportunistic species infecting sessile invertebrates following the
stress due to high deposition. The mass mortality event has clearly had significant impact on the benthic
communities in PI region; restoration of populations affected by impacts of that magnitude is very limited and
requires long periods. The communities in P1 region will be kept monitoredafter the mass mortality event.

Keywords: Coral, gorgonian, sponge, mass mortality, Sea of Marmara
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OZET

Akdeniz ve Ege Denizleri’nde korallijen habitatini olusturan bentik kommunite yapisin1 belirlemek amacriyla,
sonbahar 2013’de Ildir ve Fethiye Korfezleri'nde 6 istasyonun 15 ve 25 m derinliklerinden foto-kuadrat
yontemiyle 6rneklemeler yapilmistir. 25x25 cm ebatlarinda bir kuadratin {izerine yerlestirilen bir kompakt sualti
fotograf makinasiyla ¢ekilen fotograflar, photoquad paket programiyla analiz edilmis ve kuadrat i¢inde yer alan
her tiirtin yiizde ortiiciiliikleri tespit edilmigtir. Foto-kuadrat icinde yer alan tiirlerin taksonomik durumlarini
belirlemek amaciyla istasyonlarda farkl: tiirlere ait bireylerde toplanmistir.

Istasyonlardan elde edilen fotograflarin analizleri sonucunda 9 gruba (algae, Foraminifera, Porifera, Cnidaria,
Polychaeta, Crustacea, Mollusca, Echinodermata ve Tunicata) ait toplam 78 bentik tiir tespit edilmistir. Ildir ve
Fethiye Korfezleri'nde korallijenli habitati meydana getiren ana taksonomik grup Rhodophyta’dir. Ildir
Korfezi’nde korallijenli habitatta en yiiksek ortalama ortiiciiliik degerlerine sahip tiirler sirasiyla Peyssonnelia
squamaria (toplam alanin %22’si), Caulerpa cylindracea (%18), Mesophyllum alternans (%11) ve Crambe
crambe (%6)’dir. Fethiye Korfezi’'nde ise en yiiksek ortalama ortiiciilik degerlerine sahip tiirler M. alternans
(toplam alanin %18°1), M. expansum (%17), P. squamaria (%11) ve P. polymorpha (%5)’dir. Korallijenli habitatta
orneklerdeki makro-bentik tiir sayis1 12 ile 26 arasinda degisim gostermistir. Istasyonlarin cesitlilik indeks
degerleri 1,32 ile 3,30 arasinda bulunmustur.

Arastirma bolgesindeki korallijenli habitatlarda yogun sediment birikimi ve ozellikle Fethiye Korfezi’ndeki
istasyonlarda, korallijen habitatini olusturan bazi korallin kirmizi alglerin talluslarinda agarmalar gozlenmistir.
Ildir Ko6rfezi’nde bazi istasyonlarin korallijenli habitatlarinda istilaci yabanci bir tiir olan C. cylindracea’nin yogun
yerlesimi tespit edilmistir. Istasyonlarda 2 taksonomik gruba ait toplam 5 biyoeroder tiir (Chondrosia reniformis,
Cliona celata, C. schmidti, Lithophaga lithophaga ve Rocellaria dubia) saptanmistir. Bu tiirlerin ortalama
ortiiciiliik degerleri istasyonlarin genelinde %5’in altindadir.

Kiimelenme analizi sonucunda bolgede 2 ana bentik kommunite saptanmis olup, bu kommuniteler iizerine etki
eden en 6nemli ¢evresel faktorlerin sicaklik, silis, fosfat fosforu ve tuzluluk oldugu belirlenmistir.

Bu ¢aligma, TUBITAK (112Y393 nolu proje) tarafindan desteklenmistir.

Anahtar Kelimeler: Korallijen, bentos, tiir birliktelikleri, istilact yabanci tiir, dogu Akdeniz
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ABSTRACT

In order to assess the benthic community structures of coralligenous habitats occurring along the Aegean and
Mediterranean coasts of Turkey, samplings were performed by using the photo-quadrat method at 15 and 25 m
depths of 6 stations located in Ildir and Fethiye Bays in fall 2013. Photographs that were taken by a compact under-
water camera mounted at the top of a frame of 25 x 25 cm in dimensions, were later analyzed using the photoquad
software and the percent coverage of each species within the quadrates were estimated. To identify the taxonomic
status of the species appeared in photo-quadrates, specimens of different species were also collected at stations.

The analysis of photographs taken at stations yielded 78 benthic species belonging to 9 groups (algae,
Foraminifera, Porifera, Cnidaria, Polychaeta, Crustacea, Mollusca, Echinodermata and Tunicata). The main
taxonomic group that formed coralligenous habitats in Ildir and Fethiye Bays was Rhodophyta. Peyssonnelia
squamaria (22% of total surface), Caulerpa cylindracea (18%), Mesophyllum alternans (11%) and Crambe
crambe (6%) had the highest mean coverage values in Ildir Bay. Mesophyllum alternans (18% of total surface),
M. expansum (17%), P. squamaria (11%) and P. polymorpha (5%) were represented by the highest mean coverage
values in Fethiye Bay. The number of macro-benthic species ranged from 12 to 26 in samples in the coralligenous
habitats. The diversity index values were found to be between 1.32 and 3.30 at stations.

In the study area, dense sediment depositions and, especially at stations in Fethiye Bay, bleaching on thalli of some
coralline red algae forming the coralligenous habitats were observed. In Ildir Bay, the invasive alien species C.
cylindracea was observed to dominate coralligenous habitats of some stations. At stations, 5 bio-eroder species
(Chondrosia reniformis, Cliona celata, C. schmidti, Lithophaga lithophaga and Rocellaria dubia) belonging to 2
taxonomic groups were determined. At the majority of stations, the mean coverage values of these species were
below 5%.

According to the result of the cluster analysis, 2 main benthic assemblages were found in the study area and the
main environmental factors affecting the assemblages were determined to be temperature, silica, phosphate and
salinity.

This study was supported by TUBITAK (project number: 112Y393).

Keywords: Coralligenous, benthos, species assemblages, invasive alien species, eastern Mediterranean
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OZET

Tanaidacea ordosu Malacostraca sinifi iginde diger ordolar arasinda nispeten kii¢iik bir grubu olusturur. Diinya
iizerinde bilinen yaklagik 1200 tiirii bulunmaktadir. Bu ordo geleneksel taxonomiye gore 4 gruba ayrilir.
Anthracocaridomorpha sadece fosil kayitlar1 igerir ve giiniimiizde yasayan tiirii yoktur. Apseudomorpha, fosil
kayitlarinin yanisira 457 giincel tiir ile temsil edilir. Genellikle denizel si1g bentik habittalarda, mercan resifleri,
nehir agz1 ve mangrovlarda bulunurlar. Sadece bir kag tiirii derin deniz diplerinde yasar. Neotanaidomorpha, 45
tiir ile daha az cesitlilige sahip bir gruptur ve genellikle derin deniz formlaridir. Tanaidomorpha ise 550 tiir igerir
ve en az morfolojik ¢esitlilige sahip gruptur.

Tanaidacea tiirleri yavrularint diger peracaridlerde oldugu gibi dogrudan bentik bolgede yasayan bireyler olarak
serbest birakilirlar. Biitiin embriyonik gelisim agamalari disi bireyin viicudunda tamamlanir. Pek ¢ok tiirde ylizme
yetenegi de bulunmadigindan dolayr genelde yasamlari boyunca ¢ok dar bir bolgede kalirlar. Bu durum, yiiksek
bolgesel biyogesitlilige sebep olmustur.

Tiirkiye kiyilarindaki bu ordota ait tiirleri belirlemeye yonelik caligmalar ¢ok yetersizdir. Giliniimiize kadar yapilan
caligmalarda toplam 13 tiir bildirilmistir. Bu tiirler sirasiyla Ege(11), Karadeniz(7), Marmara(5) ve Akdeniz(2)
kiyilarindan bilinmektedir. Fakat sadece Israil kiyisinin yumusak zemininde yapilan bir calismada 15 tanaid tiirii
tespit edilmistir. Bu durum, Tiirkiye kiyilarinin bu ordo agisindan yeterinde incelenmedigini gostermektedir.

Anahtar Kelimeler: Peracarida, Tanaidacea, Tiirkiye
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ABSTRACT

The order Tanaidace forms are latively small group among the other orders within Malacostraca class. There are
about 1200 known species on Earth. This order is divided into 4 groups based on the traditional taxonomy.
Anthracocaridomorph contains only the fossil record and there is no living species today. Apseudomorpha is
represented by 457 species besides the fossil records. Generally, they are found in shallow marine benthic habitats,
coral reefs, estuaries and mangroves. Only a few species live in the deep seabed. Neotanaidomorpha is a group
having less diversity with 45 species and are usually deep-sea form. Tanaidomorpha includes 550 species and it is
a group having the least morphological diversity.

Tanaidacea species release their juveniles as the other peracarid directly as the individuals living in the benthic
zone. All stages of embryonic development is completed on the body of the female individual. They usually stay
in a very narrow area throughout their lives due to many species have not the ability to swim. This has led to high
regional biodiversity.

The studies to identify the species of this order in Turkish coasts are insufficient. A total of 13 species have been
reported in studies carried out to date. These species are known from the coasts of Aegean Sea(11), Black Sea (7),
The Sea of Marmara (5) and Mediterranean Sea (2) respectively. But 15 tanaid species have been identified in a
study conducted only in the soft ground of the Israeli coast. This information shows that the Turkish coasts are not
sufficiently examined in terms of this order.

Keywords: Peracarida, Tanaidacea, Turkey
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OZET

Afalina Akdeniz alt popiilasyonu tarihsel olarak Akdeniz kiyilar1 boyunca kesintisiz bir dagilima sahip olmasina
ragmen giiniimiizde bu tiir diisiik yogunluklara sahiptir, dagiliminda bosluklar vardir ve IUCN Kirmiz: Liste'de
Hassas olarak listelenmistir. Dolayisiyla bireylerintanimlanmasi ve yerlesiklik durumlari ile yagsam alanlarinin
belirlenmesi etkili koruma stratejileri i¢in 6nemli birer aractir. Burada Antalya Korfezi’nde gergeklestirdigimiz
caligmanin ilk sonuglarini sunuyoruz. Gézlemler denizden ve karadan Mart 2015 ve Mart 2016 arasindayapild: ve
toplamda 114 giin (545 saat) siirdii. Gozlem amaciyla 25 deniz seferine ¢ikildi. Karadan yapilan gézlemlerin 29’u,
denizden yapilanlarinsa 14’{inde afalina goriildii. Bu kayitlarin ve tekrar goriilmeleringogu Mart ve Temmuz
aylariarasinda gerceklesti ve Agustos ve Eyliil aylarindan itibaren keskin bir diisiis goriildii. 29 gozlemde ¢ekilen
6,000’in iizerinde fotograf analiz edildi. Fotograflar Imatch© Versiyon 5 kullanilarak kataloglandi ve eslestirildi.
Toplamda sirt ylizgeglerinde belirgin gentiklere sahip 32 birey tespit edildi ve bunlardan 12°s1 en az 2 farkli glinde
tekrar goriildii. Bir birey Antalya Korfezi’nden 100 km uzakta bulunan Finike’de tekrar goriildii. Grup buyiikliigi
Mart ve Nisanaylar1 boyunca 10 birey ve daha fazla olmak iizere en fazlaydi. Afalinalar ¢ogunlukla Antalya
Kérfezi’nin kiy1 sularinda gdzlemlendi. Ilkbahar ve yaz baslangicinda yiiksek olan gdézlem sayilarini sonbahar ve
kis donemlerinde keskin bir sekilde diisiisii afalinalarin mevsimsel bolge kullanimina isaret ediyor. Buna ek olarak,
bireylerin farkli giinlerde tekrar goriilmiis olmasi Antalya Koérfezi’nin ayni bireylerce en az 100 km’lik bir yagsam
alant dahilinde her yil mevsimsel olarak kullanildigini gosteriyor. Ancak, daha net sonuglar icin uzun
donemlicaligmalara ihtiyag duyulmaktadir. Bu ¢aligma afalinalarin Antalya Korfezi'ndeki yerlesiklik
durumlarininbelirlenmesi i¢in atilan ilk adimlardandir ve uzun vadede bu tir icin koruma alanlarinin
olusturulmasinda temel araglardan biri olmas1 hedeflenmektedir.

Anahtar Kelimeler: Akdeniz, dagilim, foto-kimlikleme, Tursiops truncatus, yerlesiklik durumu, yunus
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ABSTRACT

Mediterranean subpopulation of bottlenose dolphins while historically had a continuous distribution throughout
the coastal waters of Mediterranean Sea, presently this species is showing low densities, gaps throughout its range
and has been listed as Vulnerable in the IUCN Red List. Therefore, identifying the individual dolphins and their
residency patterns and home range serves as an important tool for effective conservation strategies. We report the
first results of our study in Antalya Bay. Boat and land surveys have been conducted for between March 2015 and
March 2016. 114 days (545 h.) spend on the search of cetaceans, of which 25 surveys were conducted from the
boat. Dolphins were spotted on 29 land surveys and on 14 boat surveys. Most encounters and re-sightings were
recorded between March and July, with a sharp decline in August and September. Over 6,000 pictures from 29
sightings were analyzed. Imatch© Version 5 was used to catalogue and matched the pictures. In total, 32
individuals with distinctive nicks on their dorsal fins were identified and 12 individuals were re-sighted on more
than 2 different days. 1 individual was re-sighted in Finike, an adjacent bay 100 km from Antalya. Group size was
highest during March and April, with over 10 individuals in a group. Dolphins showed preference to the coastal
waters in the Antalya Bay. Our results suggest a seasonal area use of bottlenose dolphins where the highest
sightings recorded in spring and early summer with a sharp decline in winter and autumn. Moreover, re-sightings
of individuals verified that Antalya Bay is seasonally visited by the same individuals each year with a home range
of at least 100 km however there is an urgent need of a continuous study for a clear picture. This study is the first
step towards understanding the residency patterns of bottlenose dolphins in the Antalya Bay, and in the long run
will serve as a baseline tool for the establishment of protected areas.

Keywords: Distribution, dolphin, Mediterranean, photo-identification, residency pattern, Tursiops truncatus
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GECE GORUSLU KAMERA KULLANILARAK BIR Chelonia mydas
YUVASININ YAVRU CIKISI GOZLEMINDE ON SONUCLAR
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OZET

Deniz Kaplumbagalar1 yavru ¢ikis davranigini anlamak adina; 2014 yuvalama sezonu boyunca Kuzeydogu
Akdeniz’de bulunan bir sahildeki 10 yesil deniz kaplumabagasindan (Chelonia mydas) 1 tanesi yavru ¢ikis siiresi
boyunca gece goriislii(IR) kameralarla izlenmistir. Yavru ¢ikis periyodu sonunda yuva i¢inde kalan yumurta
kabuklarin1 ve gelisimini tamamlayamamis yumurtalar1 saymak icin yuva control acist yapilmistir. Video
kayitlarinin incelenmesi; yavru cikiglarinin es zamanli olmamasina ragmen, grup dinamiginin ve sosyal
rahatlamanin 6nemli rol oynadigini gostermistir. Cikislar iki kere biiyiik gruplar (13 ve 29 bireyli gruplar), 2-7
bireylik kii¢iik gruplar ve pek ¢ok tekli ¢ikis seklinde meydana gelmistir. Giindiiz artan sicaklik ve predasyon
sebebiyle diisen hayatta kalma oranmna karsilik gece c¢ikislarinin daha avantajli oldugu gozlenmistir. Diger
faktorlerin yani sira (predasyon, insan etkisi vb.), yavru ¢ikis davranigi ve siiresi, yavru hizi, zaman-mekan ve
gruba bagli modellerin hayatta kalma orani igin kritik 6nem tasidigi belirlenmistir. Calismamiz ile; (1)ugun
¢Ozlniirliikli ve genis goriis alan1 olan IR kameralarin yavru ¢ikis gdzlemi i¢in (ilk defa kullanildigi bilgisine gore)
gelecek vaadettigi anlagilmis; (2)yuva kontrol agisi veya sahilde yapilacak diger aktiviteler icin ilk yavru
¢ikigindan sonra en az 11 giin beklenmesinin gerekliligi gézlenmis; (3) yavrularin (a)kus predasyonundan, (b)yon
bulma algilarin1 bozmamast i¢in yapay 151k kaynaklarindan, (c)dolagsmamalart ve i¢ine diismemeleri i¢in kumsal
iizerindeki ¢op veya ¢okiintiilerden korunmalar1 yeniden onaylanmistir.

Anahtar Kelimeler: Yesil deniz kaplumbagasi, yavru davranisi, IR kamera

89


mailto:*kideys@gmail.com

PRELIMINARY RESULTS ON EMERGENGE BEHAVIOUR OF A Chelonia
mydas (GREEN SEA TURTLE) NEST DURING HATCHING USING AN
INFRA-RED CAMERA

Franziska Huber, Sinem Cihan, Fatima Nur Ogul, Korhan Ozkan, Ahmet Erkan Kideys*
Middle East Technical University, Institute of Marine Sciences, Erdemli, Mersin, Turkey
(*kideys@gmail.com)

ABSTRACT

For understanding emergence behaviour of turtle hatchlings, one of the ten Chelonia mydas (green sea turtle) nests,
produced during nesting season 2014 at a beach in the northeastern Mediterranean (Erdemli, Turkey) was surveyed
during nesting hatching period, using an infra-red (IR) camera. After hatching the nest was excavated for the
analysis of the remaining eggs and egg shells in the nest chamber. Analysis of the video recordings showed that
group dynamics and social facilitation seemed to play an important role, despite not all hatchlings hatched
synchronously. Besides two bigger groups (of 13 and 29 individuals), small groups of two to seven, as well as
several single emergences occurred. Night emergence was strongly favoured over diurnal emergence, supporting
the fact that both high temperatures and increased predation during daytime will decrease survivorship of diurnal
emerging hatchlings. Besides other known factors (e.g. predation, human induced problems etc), hatching
behaviour and duration, crawling speed, temporal, spatial and group-related emergence patterns were found to be
crucial in determining the hatchlings” survivorship. The fundamental goal of this study is an increased
understanding of hatching behaviour towards better protection of green sea turtles. Our study (1) proves that IR
camera monitoring for emergence (according our knowledge used first time) is a promising tool, given the camera
has appropriate resolution and spatial range; (2) indicates that after the first emergence at least 11 days should be
allocated if any excavation will take place by researchers or if any other use of beach is planned for human
activities, (3) reconfirms that necessary precautions should be taken to prevent hatchlings (a) to be preyed by avian
predators, (b) from artificial lighting, and (c) from any debris or waste on the sand, as these obstacles impair
important perception of bright visual light cues, and furthermore can cause turtles to fall on their backs or get
entangled.

Keywords: Chelonia mydas, hatchlings behaviour, observation, IR camera.
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Zostera marinalL. DENIZCAYIRLARININ DENiZ ASITLENMESINE
AKLIMASYONU

Billur Celebi”, Richard C. Zimmerman, Victoria J. Hill
Old Dominion University, Ocean Earth and Atmospheric Sciences Department, Norfolk, VA, USA
(*celebibillur@gmail.com)

OZET

Denizgayirlart 6nemli ekosistem miihendisleri olup denizlerdeki toplam karbon deposunun %10 unu
olusturmaktadir. Ancak giiniimiiz pH degerlerinde denizlerde bulunan CO; miktar1 denizcayirlarinin fotosentez
hizim1 yiiksek seviyede tutmaya yeterli degildir. Bu sebeple atmosferdeki CO, gazi artisinin sebep oldugu
denizlerin asitlenmesinin, deniz¢ayirlarinin birincil iiretimine olumlu etkide bulunacagi ve CO;’nin denizlerde
daha fazla depolanmasina yardimei olacagi tahmin edilmektedir. Giiniimiize kadar Zostera marina denizgayirlari
ile yapilan caligmalarda, denizlerin asitlenmesinin bu bitkinin fotosentezini ve yasama oranini arttirdigi
kanitlanmis olup; bu ¢alismanin amaci denizlerin asitlenmesinin bu bitkinin iklim aklimasyonu tizerindeki uzun
vadeli etkilerini dlgmektir. Bu arastirma Mayis 2013 — Eylil 2014 tarihleri arasinda Amerika’nin Virginia
eyaletinde gergeklestirilmistir. Bu siireg boyunca Zostera bitkileri pH8 ve pH6 degerleri arasindaki 5 farkli CO;
oranina sahip acik havuzlarda yetistirilmis; yapraklarin optik 6zellikleri ve fotosentez degerleri karsilastirilmustir.
Iki aylik aklimasyon siirecinin ardindan yapraklardaki pigment miktar1 CO, oramina gore dénemli farkliliklar
gostermis ve mevsimsel degisimlerden etkilenmistir. Yiikksek CO; ortaminda yetigmis bitkilerin toplam klorofil ve
karotenoid konsantrasyonlart azalmig, ancak karotenoidin klorofile orami arttigindan optik koruma
mekanizmalarinin aktif hale geldigi belirlenmistir. Klorofile 6zgiin absorbsiyon katsayisinin artisindan anlagildigi
iizere CO, miktarimin artmasi yapraktaki pigmentlerin birbirini daha az gdlgelemesini saglamistir. Zostera
yapraklarinda CO; artisina bagl olarak gézlenen 151k toplama verimliligindeki bu degisimler, bitkilerin artan 1s18a
aklimasyon yontemine benzemektedir. Isik ve pH degerlerinin degistirildigi laboratuvar inkubasyon deneylerinde
deniz asitlenmesine alismig bitkiler kullanilarak ayni anda oksijen iiretimi, karbon tiiketimi ve klorofil 1g1ma
degerleri Ol¢iilmiistiir. Bu deneyler ortamdaki 151k ve CO; miktarinin etkilesimli olarak ayni fotokimyasal
mekanizmalar1 kontrol ettigini ortaya ¢ikarmistir. Farkli CO; seviyesinde yetismis bitkilerden alinan yapraklar,
yeterli 1g1k altinda denizsuyunun pH degeri 8 den 6 ya diisiiriildiigiinde klorofile 6zgiin net oksijen {iretimini ve
net inorganik karbon tiiketimini ayni oranda arttirmistir. Ancak fotosentez hizindaki artig, klorofil 1g1ma verimliligi
(Fv’/Fm’) yontemiyle 6l¢iildiigiinde gaz degisimi 6l¢me yontemiyle elde edilen degerlerden daha diisiik gikmustir.
Yiksek pH degerlerinde gbzlemlenen yiiksek fotokimyasal olmayan sondiirme degerleri (NPQ) CO, miktarinin
fotosentez i¢in sinirlt oldugu kosullarda fazla 151k enerjisinin 1stya ¢evrildigini gdstermistir. Farkli kosullarda
bliyliimiis bitkilerin anlik degisen denizsuyu kimyasi dolayisiyla, fotosentezlerini aktif olarak degistirme
kapasitelerinin ayni olmasi temel hiicresel mekanizmalarin dinamik kontroliinii 6ngdrmektedir. Bu fotokimyasal
kontrol mekanizmalari, yapraklarin uzun vadede pigment seviyelerini ayarlayarak 1sik enerjisinden en verimli
sekilde yararlanmalarini saglamakta ve bu sayede bitkinin biitiiniiniin karbon biitcesini dengelemektedir.

Anahtar Kelimeler: Deniz¢ayiri, deniz asitlenmesi, pigment, fotosentez, CO>
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PHOTOACCLIMATION OF EELGRASS, Zostera marina L., TO OCEAN
ACIDIFICATION

Billur Celebi”, Richard C. Zimmerman, Victoria J. Hill
Old Dominion University, Ocean Earth and Atmospheric Sciences Department, Norfolk, VA, USA
(*celebibillur@gmail.com)

ABSTRACT

Seagrasses are important ecosystem engineers and account for approximately 10% of the ocean’s total carbon
storage. However, at today’s oceanic pH, photosynthesis of seagrasses is carbon limited.Therefore, increasing
atmospheric CO; concentration, which results in ocean acidification, is predicted to have a positive impact on
seagrass productivity that may facilitate more CO; sequestration. Previous studies have confirmed the positive
influence of ocean acidification on photosynthesis and survival of the temperate eelgrass Zostera marina L., while
this study aimed to quantify its long-term impacts on photoacclimation. This study, conducted in Virginia, US,
from May 2013 until September 2014, compared the differences in optical properties and photochemistry of
eelgrass grown in controlled outdoor aquarium tanks at different aqueous CO, concentrations ranging from 50 to
2000 umol/kgSW (equivalent to pH 8 to 6). After 2 months of acclimation, pigment content differed significantly
across the CO, treatment gradient, in addition to showing seasonal trends. Plants grown at high CO. had both
lower total chlorophyll and total carotenoid concentrations per leaf area. However, the carotenoid to chlorophyll
ratio increased indicating the activation of photoprotection when CO; is excessively available for photosynthesis.
Increasing [CO;] increased the chlorophyll-a specific absorption coefficient that highlights reduced self-shading
of pigments within a leaf. These long-term acclimations of light harvesting efficiency in eelgrass due to ocean
acidification mimicked the high light adaptation of plants. Additional laboratory incubation experiments resolved
the mutual regulation of different photochemical pathways via external carbon and light availability, by measuring
0O, production, CO- uptake and fluorescence of the acclimated leaves simultaneously at various pH and light levels.
At saturated light levels, Chlorophyll specific net oxygen production and net dissolved inorganic carbon uptake
increased at similar rates (~ 6 to 8 folds) when pH of the seawater decreased from 8 to 6, regardless of the aquarium
growth conditioning. However, the magnitude of changes in effective quantum yield, which is a commonly used
estimate of photochemistry, was lower compared to O, production. Non-photochemical quenching was highest at
high pH indicating the dissipation of light energy as heat when photosynthesis is carbon limited. The instantaneous
capability of adjusting photochemistry to seawater chemistry regardless of the growth conditioning highlights the
dynamic regulation of the underlying cellular mechanisms. These photochemical control mechanisms in leaves
might play a role in the long-term adjustment of pigment pools to optimize the light harvesting efficiency, thereby
balancing the carbon budget of the whole plant.

Keywords: Seagrass, ocean acidification, pigment, photosynthesis, CO»
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LAGUNER SIiSTEMLERIN SORUNLARI: AKYATAN LAGUNU ORNEGI

Giirkan AKBULUT, Haluk YILMAZ, Fatma CEYiK, Sevim POLAT, Tuba TERBIYIK KURT,
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Cukurova Universitesi, Su Uriinleri Fakiiltesi, Deniz Biyolojisi Anabilim Dali, 01330 Sarigam, Adana, TURKIYE
(grknakbulut@gmail.com)

OZET

Ekolojik olarak biiyiik 6nem tasiyan lagiinler, bircok yasamsal isleve sahip 6zel ekosistemlerdir. Kara ve deniz
arasinda yer alan kiyisal lagiinler hem karasal hem de denizel faktorlerin etkisi altinda olup, deniz suyu ve tatli su
ortamlar1 arasindaki gegis bolgeleridirler. Lagiinler, ¢ogunlukla kendilerini besleyen tatli su ve denizel girdilerin
yani sira, sig olmalarindan kaynaklanan etkin dip karisimi nedeniyle ayni zamanda besince zengin ortamlardir.
Dogal ve/veya antropojenik girdiler ile siirekli zenginlesen bu eckosistemler zamanla lagiinde yasamin
devamliligim tehdit edecek diizeylere kadar siglasabilmektedir. Bu ortamlar, asir1 girdiler sonucu
organik/inorganik kirlilige maruz kalabilmekte, sedimentte birikebilmektedir. Riizgar ve akintilarin etkisi ile
sedimentten yiikselen organik ve inorganik maddeleri kapsayan partikiiller, bulaniklik olusturarak su kalitesini
bozabilmekte ve bulaniklik sonucu bitkisel ve hayvansal iiretim sekteye ugrayabilmektedir. Yine,
organik/inorganik kirlilik sonucu ortaya ¢ikan asir1 alg ve makrofit iiremesi ortamda yasayan diger canlilar igin
cesitli sorunlara sebebiyet verebilmektedir. Bu ortamda yasayan baliklar ve diger su iirlinleri ile kuglar, yasanan
olumsuz etkilerin direk gozlemlenebildigi canlilardir.

Akdeniz Bolgesinin en biiylik lagiiner alanlarindan biri olan Akyatan Lagiinii’de diger lagiiner sistemlerle benzer
sorunlarla kars1 karsiya kalmaktadir. Bu calismada Adana 1li Karatas ilgesi sinirlar icerisinde bulunan ve Ramsar
kapsaminda koruma altina alinan Akyatan Lagiinii’nde Nisan 2015 ile Mart 2016 tarihleri arasinda aylik olarak
stirdiiriilen ¢alismada derinlik azalmasi ve makrofit artisina bagli gézlemlenen sorunlar ¢ergevesinde alanin
mevcut durumu ortaya konmaya caligilmistir.

Anahtar Kelimeler: Lagiiner sistemler, Akyatan lagiini, siglasma problemi, ¢evresel etkiler
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ABSTRACT

Lagoons are ecologically crucial and special ecosystems with many vital functions. Coastal lagoons located
between land and sea, are under the influence of both terrestrial and marine environment, and the transition zone
between marine and freshwater environments. These ecosystems are also nutrient-rich environments due to the
deep convection resulting from the shallow feature, besides enrichment by freshwater and marine inputs. Lagoons,
which enriched continuously by natural and/or anthropogenic inputs can be shallowing up to levels that could
threaten the continuity of life in the time lag. These areas was exposed to pollution due to excessive amount of
organic/ inorganic inputs. Additionally, turbitidy of water column arising from that, organic and inorganic
substances was joined by effect of wind from sediment, are able to impair water quality and as a result of turbidity,
floral and faunal production can be subjected to a reduction. Again, the blooming of the macrophytes emerged by
organic / inorganic pollution can cause various problems for other organisms living in these environment. Fish and
other aquatic organisms with birds in the lagoon ecosystems are organisms for experiencing direct effect of these
adverse conditions.

Akyatan, being one of the largest lagoon in the Mediterranean Region is encountered with similar problems as
well as other lagoons. In this study, current situation of Akyatan Lagoon, which located in the Karatas (Adana)
and protected under the RAMSAR, were presented in terms of problems such as increasing macrophyte growths
and shallowing processes, depend on field works obtained from monthly observations between April 2015 and
March 2016.

Keywords: Lagoon systems, Akyatan Lagoon, shallowing problems, environmental effects
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TURKIYE DENIZLERINDEN IZOLE EDILEN BAKTERILERIN TARIHI
YAPILARDA BIYOLOJIK iYILESTIRME AMACLI KULLANIMININ
ARASTIRILMASI
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OZET

Bakterilerin bina yiizeylerinde olusturdugu mikro mekanizmalar 6nemli tahribatlara ve ekonomik kayiplara yol
acabilmektedir. Diinyada yapilarda tahribat olusturan bazi bakteri tiirlerinin tespitine yonelik calismalar vardir.
Ancak binalarda koruma/iyilestirme saglamak amaci ile “sadece faydali bakterileri” kullanarak ¢6ziim aramaya
yonelik biyoteknolojik ¢aligmalar teknik olarak gelistirilmeye muhta¢ diizeyde olup, optimizasyon ve uygulama
calismalar siirecindedir. Bu ¢aligmalar karasal ortamdan izole edilen bakteriler ile kurgulanmig olup, diinyada
deniz ortamindan izole edilen bakterilerin tarihi yap1 korunmasi/iyilestirmesi amaci ile kullanilmasina yonelik bir
calismaya rastlanmamistir. Ulkemizde tarihi yapilarin dis yiizeylerinde barman ve zamanla tahribata yol
acabilecek bakterilerin izolasyonu konusunda kisith ¢aligmalar tarafimizca siirdiiriilmektedir. Ancak, bina dis
yiizeylerinde koruma/iyilestirme amaci ile bakterilerin kullanilmasima yonelik bir ulusal c¢aligmaya
rastlanilmamustir.

Bu ¢alismada, son 16 yildir {ilkemiz denizlerinden izole ederek -80 °C de stokladigimiz baz1 bakterilerin metabolik
ozelliklerinden yararlanarak bina dis yiizeylerinde koruma/iyilestirme saglamak amaci ile kullanilabilecek
bakterilerin tekli/goklu karisimlarina ulagsmak ve bu karisimlarin “iirline” doniismesi i¢in gerekli siireci baslatacak
verilere ulasmak hedeflenmistir. Hedeflenen bakteri karisimlarini olusturacak izolatlarin izole edildikleri bolgeye
0zgili cevresel kosullara karsi farkli adaptasyon ve metabolik cevaplar gelistirmis olmalari onlar1 diinyada
tek/0zgiin yapmakla beraber ayni zamanda bu bakterileri kullanarak iiretilecek iiriinleri/¢céziimleri de 6zgiin
kilmaktadir. Istanbul ilinde tarihi baz1 binalarda yaptiginz 6n ¢calismalarda elde ettigimiz veriler bina yiizeylerinde
yiiksek oranlarda heterotrofik bakterilerin bulundugunu géstermistir.

Bu ¢aligmada farkli denizel alanlarda su ve sedimentten izole ettigimiz bakterilerin VITEK 2 Compact 30 mikro-
identifikasyon sistemi ile substratlara kars1 metabolik cevaplar1 taranmig, izolatlar "yap1 yiizeylerinde kullanima
uygun" enzim aktivasyonu agisindan degerlendirilmistir. Degerlendirme sonucunda, tarihi binalarin yiizeyinde
mikrobiyal veya farkli sebeplerle olusmus mikro/makro gézenekleri tirettikleri "tortu olusturan enzimlerle" (lireaz
gibi) doldurarak "yerinde onarim" saglayacak izolatlarin ve bina yiizeylerinde koruma amagh kullanilabilecek
metabolik reaksiyonlar: gosteren izolatlarin varlig: tespit edilmistir. izolatlar ileri testler i¢in stoklanmakta olup,
19 Subat 2016 tarihinde 1.U. Teknoloji Transfer Merkezi araciigi ile bu izolatlarin binalarda yiizey
koruma/iyilestirme maksatli kullanimina yonelikpatent bagvurusuyapilmistir.

Anahtar Kelimeler: Deniz bakterileri, biyolojik iyilestirme, mikrobiyal biyofilm, tarihi yap,

96



INVESTIGATION OF BIOREMEDIATION OF HISTORICAL BUILDINGS
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Giilsen ALTUG?, Pelin S. CIFTCi TURETKEN?, Sevan GURUN?, Samet KALKAN?, Binnaz
VURALP®

2stanbul University, Fisheries Faculty, Department of Marine Biology
®Mimar Sinan Fine Arts University, Faculty of Architecture

(galtug@istanbul.edu.tr)
ABSTRACT

Micro-mechanisms that created by bacteria on the building surfaces can cause significant damage and economic
losses. There are some studies about the detection of some types of bacteria which cause damages on structures in
the world. But current biotechnological studies using “only beneficial bacteria” in order to provide protection and
improvement of buildings in the world needs to be developed technically and this studies are on the process of
optimization and practice periods. These studies were fictionalized by bacteria isolated from the terrestrial
environment, there is no study about protection and improvement of the building structures using by bacteria
isolated from marine environment in the world. Studies about isolation of bacteria which live on the outer surfaces
of historic buildings and may cause serious damages in time are maintaining by us in Turkey. However, there is
no national study about uses of bacteria with an aim to protect and remediate of the exterior surface of the buildings
on literature.

In this study, it is aimed to reach single and multiple consortia of bacteria in order to provide protection and
improvement on the building surfaces which may lead to permit of production process by using metabolic features
of bacteria which isolated and stored at -80 °C during over 16 years of work in Turkish Seas. The isolates that will
compose of bacterial mixtures show particular adaptations and different metabolic responses against
environmental conditions of isolated areas and this situation makes these isolates and also products and solutions
particular and unique. Preliminary studies that we have done in some of the historical buildings in Istanbul city
show that there are high rates of heterotrophic bacteria on the surface of buildings.

Within this study metabolic responses of the bacteria isolated from various sea water and sediment of various
marine environments of Turkey were evaluated against substrates were screened using by VITEK 2 Compact 30
micro-identification system. The isolates were evaluated regarding enzyme activations for remediation aimed uses
at building surfaces. It is aimed to achieve single and multiple mixture of bacteria (protective bacterial cultures) in
order to protect microbial corrosion of building surfaces and to prevent spreading of harmful bacteria which can
live on surface and damage to historical structures. Also, it is aimed to achieve single and multiple bacterial
mixtures (the healing bacteria mixtures) which can refill the micro and macro pores formed because of microbial
or other reasons on the surface of historic buildings by using enzymes such as urease.It was launched to our patent
application process about using of bacteria isolated from Turkish Seas in order to protection and improvement of
surfaces on buildings covered by Istanbul University Technology Transfer Center in the date of February 19, 2016.

Keywords: Marine bacteria, bioremediation, microbial biofilm, historical building
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OZET

Biyofouling, gemi karinalari, akuakiiltiirkafesleri, balik aglari, petrol platformlari, boru hatlar: gibi yapilarda ve
diger ekipman ile sensorlerdeciddi sorunlara yol agan bir siirectir.Bu sualt1 yapilari, diizenli bakim istemekte ve
bu durum ciddi ekonomik kayiplara sebep olmaktadir. Antifouling uygulamalarda hedef, foulingin erken
asamalarim yani bakteriyal biyofilm gelisimini engellemektir. Ciinkii biyofilm olustuktan sonra organizmalarin bu
civik hiicre disit maddelere (EPS) geri doniigsiiz tutunmasi kaginilmazdir. Son yillarda, ¢evre dostu, toksik olmayan
antifouling boya gelistirilmesi {izerine yapilan aragtirmalar daha yaygin hale gelmektedir.

Bu calismanin temel amaci da, ticari olarak kullanilan hidrolitik enzimlerin ve endemik bir bitki ekstraktinin
denizel biyofilm bakterilerine (Vibrio lentus FJ200649, Pseudoalteromonas agarivorans FJ040188 ve
Exiguobacterium homiense FJ200653) kars1 gosterdikleri antibiyofilm aktivitelerinin arastirilmasidir. Iki enzim
karigimi (Lysing enzim kompleksi ve Viscozyme) ve bir bitki ekstraktinin (Liquidambar orientalis Mill) farkli
konsantrasyonlar1 floresan mikroplaka okuyucu kullanilarak antibiyofilm potansiyelleri acisindan ayri ayri
arastirilmistir. Metodun temeli 24 saatlik inkiibasyondan sonra, floresan DAPI ile boyali toplam biyofilm
biyokiitlesinin dlgiilmesine dayanmaktadir. Ayrica, bitki ekstraktt kompozisyonu (flavonoidler, sinnamik asit,
iridoid glikozidler ve triterpenoid saponinler) TLC metodu kullanilarak belirlenmistir. Bitki ekstraktinin biyofilm
olusumunu engellenmesi (tutunmadaki engelleme orani) agisindan bakildiginda en duyarl bakteri tiiriiniin 60%° 11k
engelleme orani ile Exiguobacterium homiense oldugu belirlenmistir. Diger yandan, enzim karigimlari Vibrio
lentus’un biyofilm olusumunu % 75 (Viscozyme) ve %100 (Lysing enzim kompleksi) oraninda engellemistir.
Sonug olarak, bu ¢alismada segilen enzim karisimlarinin ve bitki ekstraktinin denizel antifouling boyalarda gevre
dostu antifouling katkilar olarak kullanilabilir bir potansiyele sahip olduklar1 goriilmiistiir.

Anahtar Kelimeler: Biyofilm bakterileri, biyofouling, enzim,bitki ekstrakti, antifouling katkilar
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ABSTRACT

Biofouling leads to serious problems in vessels hulls, aquaculture cages, fishnets, petroleum pipelines, other
equipments and sensors. These underwater equipments need regular maintenance, which causes to significant
economic loss. The main target of antifouling applications is to prevent early steps of fouling, namely bacterial
biofilm because adsorption of these organisms to the slime extracellular polymeric matrix (EPS) after the formation
of biofilm is unavoidable. In the recent years, investigations on the development of environmentally friendly, non-
toxic products in the antifouling paint technology are becoming more widespread.

The main purpose of the present study was to investigate antibiofilm activity of commercial hydrolytic enzymesand
an endemic plant extract against marine biofilm bacteria (Vibrio lentus FJ200649, Pseudoalteromonas agarivorans
FJ040188 and Exiguobacterium homiense FJ200653). The antibiofilm potential of two mixtures of enzymes
(Lysing enzyme complex and Viscozyme) and a plant extract (Liquidambar orientalis Mill) was evaluated
separately using the fluorescence microplate reader at varying concentrations. The experimental method was based
on total biofilm biomass quantification by the fluorescent dye DAPI after 24 h incubation period. In addition, the
plant extract composition (flavonoids, cinnamic acid, iridoid glycosides and triterpenoid saponins) was determined
using TLC method. As a result of the screening of biofilm prevention rates (PR) of the plant extract, the species
Exiguobacterium homiense (60% PR) was determined as the most sensitive bacteria. On the other hand, mixtures
of the enzymes reduced biofilm formation of Vibrio lentus about 75% PR (Viscozyme) and 100% PR (Lysing
enzyme complex). Overall, it was determined that the mixtures of enzymes and a plant extract selected in the
present study have the potential to be employed as environmental friendly antifouling additives in marine
antifouling coatings.

Keywords: Biofilm bacteria, biofouling, enzyme, plant extract, antifouling additives
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OZET

Denizel gevreler, sekonder bilesiklerin kaynagi olan bakterilerin birgok benzersiz formunu igeren bir ekosistem
olarak son zamanlarda dikkat ¢ekmektedir. Bu bakteriler, gelgit zonlarinda deniz suyunda, hayvanlarda,
stingerlerde ve deniz sedimentinde genis bir dagilim gdsterirler. Siingerlerin total hacimlerinin yaklasik % 40’1
bakteriler olusturmaktadir. Son yillarda yapilan ¢alismalar sonucunda deniz siingerleriyle simbiyont olarak
yasayan bakteriler tarafindan iiretilen biyolojik olarak aktif ¢cok sayida kompleks ve yeni, non-ribozomal peptitlerin
oldugu belirlenmistir. Denizel bakteriler tarafindan sentezlenen yeni sekonder metabolitlerin antimikrobiyal, anti-
inflamatuar ve sitotoksik etkileriyle biyoteknoloji ve tip alanlarinda kullanilabilirlikleri olduk¢a umut vericidir.

Bu ¢aligmada kiiltiire bagli metodlar kullanilarak Petrosia ficiformis (Poiret, 1798) denizel siingerinden diliisyon
plak yontemi ile bakteri izolasyonu gergeklestirilmistir. izolasyonda kullamlan denizel siinger Ege Denizi,
Canakkale-Babakale kiyilarindan SCUBA dalist ile 34m derinlikten toplannustir. izolasyon sonucu saflastirilan
42 izolatin renk gruplamasi yapilarak morfolojik farkliliklarina gore segilen 24 izolatin 16S rRNA gen bdlgesi dizi
analizine dayali filogenetik analizleri yapilmistir. Elde edilen dizi verilerine gore 11 farkli cinse ait oldugu
belirlenen suslarin filogenetik dendogramlar1 ¢izilerek en yakin akraba organizmalar ile olan konumu
belirlenmistir. Filogenetik analiz sonuglarina gore segilen 10 adet susun altin nanopartikiil sentezleyip
sentezlemedigi belirlenmis ve Gram (+), Gram (-) 6 farkli patojene karg1 antibakteriyal aktiviteye sahip olup
olmadigi well difiizyon yontemiyle tespit edilmistir.

Genotipik ve fenotipik verilere gore yeni bir tiir olma ihtimali kuvvetli olan Masillia sp. K1D111 ve Rhodobacter
sp. K1D114 suslari ile Citricoccus sp. K1D109 ve Dietzia sp. K1D201 suslar1 test patojenlerine kars antibakteriyal
aktivite gostermekte, bu 4 susun tamami hiicre dis1 altin nanopartikiil biyosentezi ger¢eklestirmektedir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan 114Y686 No,’lu proje ile
desteklenmektedir.

Anahtar Kelimeler: Denizel siinger, 16S rRNA, altin nanopartikiil, antibakteriyal aktivite
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SCREENING OF BIOTECHNOLOGICAL IMPORTANT MARINE
BACTERIA ASSOCIATED WITH THE MARINE SPONGE Petrosia ficiformis
(Poiret, 1798)

Mustafa CAMAS, Amil SAZAK CAMAS, Fatih CELIK
Tunceli Universitesi, Miihendislik Fakiiltesi, Biyomiihendislik Béliimii
(mustafacamas@gmail.com)

ABSTRACT

Marine environments have attracted attention recently as an ecosystem that includes many unique forms of bacteria
that are the source of secondary compounds. These bacteria show a wide distribution in the marine water in tidal
zones, animals, sponges and marine sediments. Bacteria comprise approximately 40% of sponges’ total volume.
As a result of studies conducted in recent years, numerous biologically active complexes and new non-ribozomal
peptides produced by bacteria living symbiotically with sea sponges were determined. With antimicrobial, anti-
inflammatory and cytotoxic effects of the new secondary metabolites synthesized by marine bacteria, their
availability in biotechnology and medicine is very promising.

In this study, bacterial isolation from Petrosia ficiformis (Poiret, 1798) marine sponge was performed by dilution
plaque assay using culture-dependent methods. Marine sponges used in isolation were collected from depths of
34m in Aegean Sea,Canakkale-Babakale coast by SCUBA diving. By color grouping of purified 42 isolates with
isolation studies, phylogenetic analyzes of 24 isolates selected according to morphological differences were
performed based on sequence analysis of 16S rRNA gene. According to the obtained sequence data, phylogenetic
dendrograms of identified strains assigned to 11 different genus were drawn, their positions with the closest relative
organisms were determined. We next determined whether the selected 10 strains according to phylogenetic
analysis synthesize gold nanoparticles or not, and identified by well diffusion method whether they have
antibacterial activity against 6 different Gram (+), Gram (-) pathogens or not.

Masillia sp. K1D111 and Rhodobacter sp. K1D114 strains which have the strong possibility of being new species
according to genotypic and phenotypic data and K1D114 and Citricoccus sp. K1D109 showed an antibacterial
activity against test pathogens. All these four strains also carried extracellular biosynthesis of gold nanoparticles.

This study is supported by the Scientific and Technological Research Council of Turkey (TUBITAK) with
114Y686 project number.

Keywords: Marine sponge, 16S rRNA, gold nanoparticles, antibacterial activity
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HALIC’TE MIKROBIYAL SU KALITESININ MEMBRAN FILTRASYON VE
KANTITATIF PCR YONTEMLERI ILE DEGERLENDIRILMESI

Sibel Zeki?, Selmin Burak?, Ash Aslan®

aDeniz Bilimleri ve [;sletmeciligi Enstitiisti, Istanbul Unive(fsitesi, Tiirkiye
bJiann-Ping Hsu Halk Saghig: Fakiiltesi, Georgia Southern Universitesi, ABD

(szeki@istanbul.edu.tr)

OZET

Fekal kirlilik, kiy1 ve i¢ sulari etkileyen, halk sagligi ve ¢evre {izerinde olumsuz etki yaratan 6nemli problemlerden
biridir.Bu sebeple halk sagligi riskini azaltmak, ¢evreyi korumak ve uygun yonetim stratejileri gelistirebilmek igin
sularda mikrobiyolojik kirliligin diizenli olarak izlenmesi gerekmektedir (Scott v.d., 2002; Seurinck v.d., 2005).
Bu calismada Hali¢’teki mikrobiyal su kalitesi geleneksel ve yeni yontemler kullanilarak degerlendirilmistir.
Istanbul’un 6nemli bir parcasi olan Halig, insan kaynakli bircok etkinin altindadir. Caligma kapsaminda bir y1l
boyunca (Subat 2001- Ocak 2012) bolgeyi temsil eden 9 istasyondan toplam 108 yiizey suyu 6rneklemesi
yapilmistir. Mikrobiyal su kalitesi membran filtrasyon ve qPCR yontemleri ile geleneksel (fekal koliform,
Escherichia coli, enterokok) ve yeni (Bacteroides thetaiotaomicron) fekal indikatér bakteriler kullamlarak
degerlendirilmistir.

Calima sonuglart Hali¢’te mikrobiyal su kalitesinin derelerden agiga dogru gidildikge degistigini gostermektedir.
Baglica kirlilik kaynaklar1 Alibey ve Kagithane Dereleridir. Ortalama Fekal koliform ve E. coli degerleri sirasiyla
1,84x10% KOB/100ml ve 2,98x10% HE/100ml olarak belirlenmistir. Membran filtrasyon ile belirlenen ortalama
enterokok degeri 1,24x10* KOB/100ml iken qPCR ile belirlenen ortalama deger 4,62x10* HE/100ml’dir.
Calismada ilk kez Bacteroides thetaiotaomicron tiiriine ait markir kullanilarak Hali¢ yiizey sularinda insan kokenli
kirliligin degerlendirilmesi yapilmustir. gPCR yontemi ile belirlenen Bacteroides
thetaiotaomicronkonsantrasyonu<hassasiyet simir1 - 2,42x10* HE/100ml arasinda dagilim gostermektedir. I¢
Hali¢’te incelenen orneklerin %58’si, orta Hali¢’te %17°si ve dig Hali¢’te %8’1 insan kokenli kirlilige isaret
etmektedir. Calismada ayrica fekal indikator bakteriler ile gevresel parametreler arsindaki iligki incelenmistir.
Yagish giinlerde kirliligin artis gosterdigi tespit edilmistir. Buna ek olarak kiiltiire dayali ve molekiiler yontemler
arasindaki iligki Tirkiye sularinda ilk kez karsilagtirilmistir. gPCR ve kiiltiire dayali yontemler arasinda anlamli
bir iliski (r2 = 0,73) elde edilmistir. Calisma sonuglar1 ile gPCR ydnteminin Hali¢’te su kalitesinin mikrobiyal
acidan incelenmesinde kullanilabilirligini kanitlamaktadir.

Anahtar Kelimeler: Hali¢, mikrobiyal su kalitesi, kantitatif PCR, fekal indikator bakteriler, mikrobiyal kaynak
takibi
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ASSESSING MICROBIAL WATER QUALITY BY MEMBRANE
FILTRATION AND QUANTITATIVE PCR METHODS AT GOLDEN HORN
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ABSTRACT

Fecal pollution is a worldwide environmental and human health problem that affects many coastal and inland
waters.Therefore it is necessary to monitor microbial water quality to reduce public health risk, protect
environmental water quality and implement efficient management strategies (Scott et al., 2002; Seurinck et al.,
2005).The present study is an assessment of the microbial water pollution of the Golden Horn Estuaryusing
traditional and novel methods. Golden Horn, is an urban estuary in Istanbul metropolitan area and subjected to
severe anthropogenic impacts. A total of 108 surface water samples were collected from nine representative
stations of the Golden Horn Estuary over a one-year period (February 2011 - January 2012). Samples were
analyzed by membrane filtration and quantitative PCR (gPCR) methods to test for traditional (fecal coliform, E.
coli and enterococci) and alternative indicators (Bacteroides thetaiotaomicron) of fecal pollution.

Our results indicate that the microbial water quality of the Golden Horn decreases from upstream towards
downstream. The major source of fecal pollution derived from Alibey and Kagithane Rivers. Fecal coliform and
E. coli mean densities were 1.84x10° CFU/100ml and 2.98x10* CE/100ml respectively. Enterococci mean
densities in the estuary were 1.24x10* CFU/100ml by membrane filtration and 4.62x10* CE/100ml by gPCR.
Bacteroides thetaiotaomicron genetic marker used to determine human sources of fecal contamination in surface
waters for the first time at Golden Horn. Bacteroides thetaiotaomicron densities ranged from below the detection
limit to 2.42x10* cell equivalent per 100ml by gPCR. About 58% of the samples in the upper part, 17% of the
samples in the middle part and 8% of the samples in the lower part of Golden Horn had evidence of anthropogenic
derived fecal contamination. The relationships among the fecal indicator bacteria and environmental parameters
were also examined. Our results indicate that fecal contamination of surface waters shows significantly increase
after rainfall events. Furthermore the efficiency of the culture and gPCR based methods were compared for the
first time in Turkish waters. gPCR and culture based concentrations for enterococci were significantly (r>=0,73)
correlated. This study suggests the potential use of gPCR for microbial water quality monitoring in Golden Horn
Estuary.

Keywords: Golden Horn, microbial water quality, gPCR, fecal indicators, microbial source tracking
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GOKCEADA CEVRESINDE (KUZEY EGE DENiZi) KULTUR EDIiLEBILIR
BAKTERI DUZEYI VE CESITLILIGININ ARASTIRILMASI

Pelin S. CIFTCi TURETKEN, Giilsen ALTUG
Istanbul Universitesi, Su Uriinleri Fakiiltesi, Deniz Biyolojisi Anabilim Dali, Istanbul, T tirkiye
(pciftci@istanbul.edu.tr)

OZET

Bu ¢alismada Kuzey Ege Denizi Gokgeada gevresinde ve agik deniz alaninda segilen istasyonlardan alinan deniz
suyu orneklerinde kiiltiir edilebilir heterotrofik aerobik bakteri diizeyi ve gesitliligi, metabolik olarak aktif bakteri
frekans1 ve indikator bakteri diizeyi arastirilarak ortamin bakteriyolojik yapisini ortaya koymak ve degisken
cevresel parametrelerle iliskilendirerek ekosistemi mikro diizeyde tanimlamak amaclanmistir.

Mart 2012 — Kasim 2013 tarihleri arasinda sonbahar, kis ve ilkbahar mevsimlerinde mevsimlik yaz aylarinda aylik
olmak iizere toplam 12 kez 6rnekleme yapilmistir. Aseptik sartlarda alinan yiizey suyu (0-30 cm) 6rnekleri Istanbul
Universitesi Su Uriinleri Fakiiltesi Akuatik Mikrobiyal Ekoloji ve Deniz Biyolojisi Laboratuvarlarina ulastirilarak
analize alinmustir. Kiiltiir edilebilir heterotrofik aerobik bakteri diizeyi testlerinde Marine Agar’a yayma ekim
metodu kullanilmigtir. Kiiltiir edilebilir bakterilerin tanisinda VITEK 2 Compact 30 otomatik mikro tanimlama
sistemi kullanilmigtir. Metabolik olarak aktif bakteri frekans1 modifiye boyama teknigi ile saglikli kapsiil tabakaya
sahip oldugu belirlenen bakteri diizeyinin, epifloresans mikroskopta DAPI-CTC boyama ile farkli isima yapan
canli ve 6lii bakteri hiicrelerine oram bulunarak belirlenmistir. Indikatér bakteri diizeyleri membran filtrasyon
teknigi kullanilarak, besin tuzu ve klorofil-a analizleri spektrofotometrik yontemle yapilmustir.

Sonug olarak deniz suyu orneklerinden % 49’1 Bacilli, % 24’ Alpha Proteobacteria, % 17’si Gamma
Proteobacteria, % 8’1 Beta Proteobacteria % 1’1 Actinobacteria, % 1’i Sphingobacteria ve % 1’i Cocci siniflarina
ait bolgede daha once rapor edilmemis yeni kayit 24 bakteri tiiri izole edilmistir. Bolgede Sphingomonas
paucimobilis rastlanma siklig1 en yiiksek (% 20,6) bakteri tiirii olarak kaydedilmistir. Deniz suyunda lipolitik ve
proteolitik enzim aktivitesine sahip bakterilerin cogunlukta oldugu tespit edilmistir. En yiiksek metabolik aktif
bakteri frekans1 2012 yaz mevsimi 6rneklemesinde % 33,12 olarak Aydincik Koyu’nda tespit edilmistir. Indikatér
bakteri diizeyleri yaz aylarinda limit degerlerin {izerinde bulunurken, en yiiksek degerler Kalekéy Liman ve
Kalekoy Liman a¢ig1 istasyonlarinda kaydedilmistir. Gokgeada gevresi denizel alaninin bakteriyolojik yapisinin
detaylandirildigi bu ¢alismada ayrica insan aktivitelerinde artigin yasandigi yaz mevsiminde metabolik olarak aktif
bakteri diizeyinde artig goriilmiistiir. Heterotrofik bakteri diizeyi ile besin tuzlari arasinda tespit edilen pozitif iligki
heterotrofik bakterilerin enzimatik aktivite ylizdeleri ile iligkilendirildiginde, ortama girecek kirlilik girdilerinde
olas1 bir artisin enzim aktivitesi ile ilgili dengeyi bozacagini su anda mevcut durumun korunmas: gerektigini
gostermistir. Bu calisma Istanbul Universitesi Bilimsel Arastirma Projeleri tarafindan tez projesi olarak
desteklenmistir (Proje Numarasi: 17653).

Anahtar Kelimeler: Gokgeada, heterotrofik bakteri, bakteriyel cesitlilik, bakteriyel kirlilik.
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INVESTIGATION OF THE LEVEL AND DIVERSITY OF CULTURABLE
BACTERIA AROUND GOKCEADA ISLAND, NORTHERN AEGEAN SEA,
TURKEY

Pelin S. CIFTCi TURETKEN, Giilsen ALTUG
Istanbul University, Fisheries Faculty, Department of Marine Biology, Istanbul, Turkey
(ciftci@istanbul.edu.tr)

ABSTRACT

In this study with an aim to describe "bacteriological structure of the study area" and to identify the ecosystem "at
micro level", diversity and the levels of culturable heterotrophic aerobic bacteria, frequency of metabolically active
bacteria and the levels of indicator bacteria were investigated. The sea water samples taken from coastal areas of
Gokgeada and offshore area of the Northern Aegean Sea were used in the analyses. The obtained results were
associated with variable environmental parameters.

The sea water samples were collected seasonally for the autumn, winter and spring as monthly for the summer in
12 times in total in the period between 2012 March - 2013November. The samples taken to the sterile bottles under
the aseptic conditions were transported to the Aquatic Microbial Ecology and Marine Biology Laboratory of
Istanbul University, Fisheries Faculty. Marine Agar 2216 and the spread plate method were used for the
enumeration of the total culturable heterotrophic aerobic bacteria. The bacterial isolates were identified with the
automated micro identification system VITEK 2 Compact 30 (bioMerieux, France)The frequency of the
metabolically active bacteria was determined with modified staining technique of DAPI-CTC and epifluorescence
microscope, comparing the number of the intact cells to the total (live and dead bacterial cells) number of bacteria.
The levels of indicator bacteria were determined by using membrane filtration technique. The nutrients and
chlorophyll-a analyses were carried out by spectrophotometric method.

As a result, twenty-four bacteria species belonging to 6 classes (49% Bacilli, 24% Alpha Proteobacteria, 17%
Gamma Proteobacteria, 8% Beta Proteobacteria, 1% Actinobacteria, 1% Sphingobacteria and 1% Cocci) were
recorded in this study as the first records for the Gékgeada region. Sphingomonas paucimobilis was recorded as
the most common (20.6%) species of the region. The isolates that have lipolytic and proteolytic enzym activities
were detected to be the most abundant bacteria in the sea water. The highest metabolically active bacteria
percentage was determined to be 33.12% at Aydincik Bay in 2012 summer. The levels of indicator bacteria were
recorded above the limit values in the summer period. The highest bacteria count were recorded in the samples
which were taken from Kalekoy Port. In this study that were detailed bacteriological structure around Gokgeada,
were recorded an increase in the level of metabolically active bacteria during the summer period which there was
also an increase in human activity. When the percentage of bacterial enzymatic activity is associated with the
positive correlation between heterotrophic bacteria and nutrients levels, it showed that the possible increases of
pollution inputs disturb the enzyme activities and the current state should be protected. This work was supported
by Research Fundof the Istanbul University as a PhD thesis project (project no.17653).

Keywords: Gokceada, heterotrophic bacteria, bacterial diversity, bacterial kollution
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MARMARA, EGE VE AKDENIZ BiYOCESITLILiGININ DNA
BARKODLAMA iLE TESPIiTi VE DEGERLENDIRMESI

Ozan Ciftci, Arzu Karahan, Ahmet Erkan Kideys
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli, Mersin, Ti tirkiye
(ozanciftci@ims.metu.edu.tr)

OZET

Diinya iizerindeki biyogesitliligin kayit altina alinmasi kolay bir gérev degildir. Hala, yasamin gesitliliginin sadece
kiictik bir kism1 (10-15%) bilinmekte ve su anki taksonomik metodlar da bu cesitliligin tespiti ve yonetimi i¢in
yetersiz veya yavas kalmaktadirlar. Denizel tiirler icin tespit edilebilen tiir sayisinin daha da az oldugu
diistiniilmektedir. Denizlerdeki biyogesitligin toplamda 31 subeye ait 393,000 metazoa tiiriinii icerdigi tahmin
edilmektedir, fakat bunun yanlizca %50°lik bir kism1 tanimlanabilmistir. Bununla birlikte denizel tiirlerin dogru
say1t ve isimlerinin tespiti, denizlerin derinlikleri konusundaki eksik bilgimiz, tiirlerin hizla yok olmasi ve
taksonomik agidan problemli gruplarin varligi gibi sebeplerle daha da zorlasmaktadir. Denizlerin 6zellikle kita
sahanliklarindaki insan kaynakli degisimler de biyogesitliligin dogru, hizli ve efektif bir sekilde kayit altina
alinmasinin gerekliligini vurgularken; ayn1 zamanda morfolojik taksonomistlerin sayist azalmakta, bu yiizden de
yeni tiirlerin tespiti ve bu tiirlerle ilgili bilimsel ¢aligmalarin yapilmas gitgide zorlasmaktadir. Akdeniz biyo-istila
konusunda, ¢ogu Siiveys kanali yolu ile Kizildeniz’den gelen 335 istilact balik tiiriine sahip olan bir “hotspot”
konumundadir. Yerli olmayan tiir sayisinin ¢ok daha fazla oldugu tahmin edilse de, bu konuda ¢alisma yapabilmek
icin gerekli araglar konusunda yetersizlikler bulunmaktadir.

Geleneksel taksonomik metodlar kullanarak biyogesitliligin sadece kiiclik bir kismi kayit altina alinabilirken,
yaklasik olarak on yillik siire igerisinde flora ve fauna i¢in mitokondri (COI) ve kloroplast (rbcL, matK, trnL)
genleri kullanarak karasal ve denizel biyotanin kayit altina alinmasini saglayan barkotlama teknikleri, bu amag
dogrultusunda gereken uluslararast ag1 da kurarak taksonomi alaninda 6nemli gelismelere yol agmustir. Bu
uluslararasi girisimi ve Akdeniz’de beklenen ¢evresel degisimleri goz Oniine alarak iki yil 6nce Tiirkiye kiyilarinin
biyogesitliligini aragtirmak {izere DNA barkotlama caligmalar1 i¢in gerekli altyapiyr olusturmaya basladik.
Tecriibeli taksonomistlerin bilgi ve birikimleri ile birlikte DNA dizi analizine dayanan yenilik¢i molekiiler
tekniklere dayanarak, tip rnekleri de saklanan 100 balik, 35 eklem bacakli, 35 yumusakea, 12 halkali solucan, 11
deniz yildiz1 ve 37 bitki 6rnegi olmak iizere, toplamda 230 denizel tiir 6rnegini DNA dizi verisi, kromatogram, iz
dosyalari, primer bilgileri, fotograflari ve Ornekleme detaylari ile birlikte BOLD veritabanina yiiklemis
bulunmaktayiz.

Anahtar Kelimeler: Biyogesitlilik, DNA barkotlama, COI, trnL, matK
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DNA BARCODING TO EVALUATE THE BIODIVERSITY IN THE
MARMARA, AEGEAN AND MEDITERRANEAN SEAS

Ozan Ciftci, Arzu Karahan, Ahmet Erkan Kideys
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(ozanciftci@ims.metu.edu.tr)

ABSTRACT

Cataloguing the biodiversity of life in earth is not a simple task. We still know only a minor fraction (10-15%) of
life’s diversity and current taxonomic methods may be inadequate or too slow to capture and manage biodiversity.
This percentage is expected to be lower for marine taxa. Biodiversity in the oceans was recently estimated at just
about 393,000 metazoan species, belonging to 31 phyla, of which only half have been identified so far. Yet it
seems that the true number and identification of marine species will never be known, because of our limited access
to large parts of the oceans depths, the unprecedented species extinction, and the presence of taxonomically
problematic taxa. The anthropogenic impacts on the marine environments, primarily at the continental shelf,
further highlight the urgent need for accurate, fast and effective documentation of marine biodiversity, whereas at
the same time the number of morphological taxonomists decline and hence limits our ability to keep up with
identifying and studying new species. The Mediterranean Sea is a hot spot for bioinvasion where more than 335
alien species have been reported most of which came from the Red Sea through the Suez Canal. Although there is
no doubt that the number of foreign species is even higher, we do not have effective tools for investigating this
troublesome situation.

Following the understanding that classical taxonomic tools are able to identify only a fraction of the existing
biodiversity, a decade of using the mitochondrial (COI) and chloroplastidial (rbcL, matK, trnL) genes as molecular
barcodes for the identification of fauna and flora, respectively, revolutionized taxonomy by creating the global
web for barcoding terrestrial biota, and the marine barcoding shortly afterwards. Based on this global initiative
and in the view of the anticipated changes in the Mediterranean, two years ago we started to establish the scientific
infrastructure for barcoding the Turkey coasts biodiversity, for a long-term barcoding research. We rely on the
knowledge and skills of available taxonomists, on innovative molecular methods based on specific DNA sequences
and on a connection with Global BoLD database. So far, we have identified and uploaded to the BoLD international
database 230 marine specimens, 100 of which are fish, 35 arthropods, 35 mollusks, 6 annelids, 6 polychaetes, 11
echinoderms and 37 plants all with museum voucher tags. The sequence data, chromotogram, trace files and primer
details for specimens were submitted to the Barcode of Life Data System.

Keywords: Biodiversity, DNA barcoding, COI, trnL, matK
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ABSTRACT

Bu ¢alisgmada 2011 ve 2012 yillarinda Sinop agiklarinda Nautilus arastirma gemisi ile uzaktan kumandali arag
(Remotely Operated Vehicles: ROVs) kullanilarak oksik, suboksik ve anoksik zonlardan alinarak Istanbul
Universitesi Su Uriinleri Fakiiltesi Akuatik Mikrobiyal Ekoloji Laboratuvarina ulastirilan sediment drneklerinde
kiiltiirel ve kiiltiirel olmayan metotlar kullamlarak mikrobiyolojik gesitlilik arastirilmistir. Orneklerde kiiltiir
edilebilir aerobik/anaerobik toplam bakteri sayisi belirlenmis ve daha sonra saflagtirilan izolatlar VITEK2
Compact30 otomatik mikro tanimlama sistemi ile incelenmistir. En yiiksek aerobik koloni olusturan birim (KOB)
oksik zon 6rneklerinde bulunurken, anaerobik koloni olusturan bakteri suboksik ve anoksik sediment 6rneklerinde
daha az sayida tespit edilmistir. Daha sonra polimeraz zincir reaksiyonu (PCR) ile DNA izolasyonu olmaksizin
yapilan 16S rRNA analizleri, tanimlamasi1 yapilamamus tiirlerin tanimlanmasi, arke ve bakterilerin teshis edilmesi
strasi izlenmistir. PCR {irlinleri 1501 ve 1398 bp’den biiyiik olan sediment 6rneklerinde bakteriyel ve arkeal
topluluklarin mevcut oldugu tespit edilmistir. Genomik ¢alismalarinda daha sonra drneklerden DNA ekstraksiyonu
(Macherey-Nagel)¢aligmalar1 yapilmig, DNA 6rneklerinin kesin miktarlar1 fluorimetrik yontem (Qubit dsSDNA BR
kit) ile belirlenmistir. Kiitiiphaneler Illumina HiSeq 2000 platformu ile PE 2X100 bp olarak dizilenmiglerdir.
Veriler varsayilan isaretler ve parametreler kullanilarak PhyloSift v1.0.1 cihazi ile analiz edilmistir.

Filogenetik kompozisyon analizi kullanilarak belirlenen sekanslarin sonuglarien yiiksek bakteri yiizdesinin oksik
zonda (% 91) en yiiksek arke oranmin anoksik zonda oldugunu gostermistir. Degisen ¢evresel kosullara bagh
olarak oksik zondan itibaren derinlik arttikga bakteri oraninda azalma goriilmistiir. Bakterilerin metabolik
ozellikleri ve kompozisyonu bolgede insan kaynakli aktiviteye bagli patojen tiirlerin varligini, mikrobiyal
aktivitenin suboksik zonda yogun oldugunu, anoksik zonda (190 m) bakteri kompozisyonunun dikkat ¢ekici bir
sekilde farklilastigimi gostermistir. Suboksik sediment 6rneklerinde tespit edilen arkenin % 69’u anaerobik metan
ve amonyak oksidasyonunda goérev yapan Nitrosopumiales, %16°s1 metan iireten arke olarak kaydedilmistir.

Bu calisma kiyisal gecis bolgelerinde benzersiz gevresel faktorlere sahip Karadeniz’den alinan derin deniz
metagenomik Orneklerinin mikrobiyal g¢esitliliginin daha iyi anlasilmasina, sediment drneklerinde mikrobiyal
komtinite yapilarinin belirlenmesine, bolgede ilk kez rapor edilecek mikroorganizma tiirlerine yonelikveri
saglamistir.

Anahtar Kelimeler: Anoksik zon, arke, bakteri, Karadeniz, suboksik zon, oksik zon
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ABSTRACT

In this study, the sediments collected from the oxic, suboxic, and anoxic zones with remotely operated vehicles
(ROVs) in the southern Black Sea off Sinop, Turkey during the Nautilus expedition in summer 2011 and 2012
were arrived to the Istanbul University, Fisheries Faculty, Aquatic Microbial Ecology Laboratory and analyzed to
understand microbial diversity of these unique fields using by culture-dependent and -independent methods.
Culturable aerobic/anaerobic bacteria count was tested and pure isolates were screened with a VITEK 2 Compact
30 automated micro identification system. The highest aerobic colony forming units (CFU) were found in the oxic
samples. Without DNA extraction by polymerase chain reaction (PCR), 16S rRNA analyses were carried out. The
results showed presence of bacterial and archaeal communities. Then, DNA extraction were performed by
Macherey-Nagel kit. The precise quantities of the DNA samples were measured with fluorimetric approach (the
Qubit dsDNA BR kit). The metagenomic DNA libraries were pooled in equimolar concentrations and the
sequenced PE 2X100 bp with Illumina HiSeq 2000 platform. The data after the routine quality parameter
assessments for the duplication and adaptor trimming, the PE reading fastq files were analyzed with PhyloSift
v1.0.1 by using default markers and the parameters for the detection of the taxonomic diversity.

The microbial profile obtained by the phyletic compositional analyses of the sequences of the oxic, suboxic, and
anoxic zones samples of the Turkish part of the Black Sea showed that the highest bacteria rate (91%) was in the
oxic zone samples. The highest percentage of archaea was detected at the anoxic sediment samples. Depending on
the changing environmental conditions decreasing bacteria percentage were detected from oxic to anoxic zones.
The metabolic peculiarities and composition of obtained bacteria showed that the suboxic transition zone has the
highest bacteria-mediated biochemical activities. Additionally, it implied that occurrence of the pathogenic
bacteria-related pollution sources in the Turkish part of the Black Sea. Diversity and depth-related distribution of
bacteria was strikingly different at anoxic zone (190 m).

Nitrosopumiales, which plays an important role anaerobic oxidation of ammonia and methane, was recorded to be
the most common order archaea in the suboxic zone samples. Euryarchaeota, including methane producing
archaea, was the second most common order of the archaea. This is the first study to report microbial diversity of
metagenomic samples for southern Black Sea of Sinop, Turkey. The microbial sequence data obtained for better
understanding microbial diversity of this unique environments offered main knowledge about microbial
community structures, new microorganism and discovering new enzymes.

Keywords: Anoxic zone, archaea, Black Sea, bacteri, suboxic zone, oxic zone
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ABSTRACT

Dogu Akdeniz’in son derece diisiik temel besin tuzu seviyesine sahip olmasi nedeniyle birincil {iretimi de ¢ok
azdir, bu da diinyanin en oligotropik bdlgelerinden biri olmasina sebep olur. Diger Akdeniz kiy1 sularma kiyasla
Dogu Akdeniz'in merkezinde yer alan Kuzey Kibris kiy1 sulari nispeten daha az ¢alisilmistir. Metagenomik
kullanimi, gizli tiirleri veya zor kiiltiir organizmalarini incelemek i¢in uzak veya zor erisilen ortamlardaki tiirlerin
yogunlugu ve cesitliligi hakkinda daha dogru bir degerlendirme yapilmasina izin vermektedir.

Ik 6rnekleme 2014 ve 2015 yaz giin déniimii boyunca Okyanus Ornekleme Giinii (OSD) Mikro B3 Projesi
kapsaminda yuk giindéniimlerinde gerceklestirildi, 2015 yili sonundan beri de 6rnekleme Bilimsel ve teknolojik
arastirma projeleri destek programu - Tiibitak 1001 kapsaminda aylik bazda devam etti.

Ornekleme istasyonlar1 Girne kenti kiyisindan 0.5 ve 1.0 km uzakliktaydi (Girne; 35° 21.212' N 33° 17.770' E ve
35°21.569' N 33° 17.691' E) ve numuneler 51 Nansen siseleri kullanilarak yiizey ve ortalama su derinliklerinden
(60-75 m ) alindi. Su 6rnekleri Sterivex Millipore 0.22 mikron Stericup DNA filtresine bagli bir vakum pompasi
kullanilarak filtre edildi. Filtreleme sonrast DNA, Powerwater Sterivex DNA izolasyon Kiti (Mo-Bio) kullanilarak
izole edildi ve buffer solusyon icerisinde -80 °C de saklandi. Izole edilen niikleotidler 16S rRNA V4-V5 Polimeraz
Zincir Reaksiyonu (PZR) yontemi ile amplifiye edilecek ve EMP, EMP protokollerine uygun olarak dizi analizi
yapacaktir.

Ortalama maksimum DNA verimliligi 675.6 ng (200-1470 ng araliginda) olarak tespit edildi, minimum ve
maksimum verim sirastyla yaz ve kig aylarinda elde edildi. Gelecek 6rneklemeler ve DNA dizi analizi sonuglari
bizim Kuzey Kibris oligotropik kiy1 sularindaki mikrobiyal bolluk ve ¢esitlilik hakkinda daha kapsamli bir goriintii
elde etmemizi saglayacaktir.

Anahtar Kelimeler: Metagenomiks, Kuzey Kibris, Mikrobiyal, Cesitlilik, DNA

111


mailto:wayne.fuller@neu.edu.tr

PRELIMINARY INVESTIGATION OF MICROBIAL ABUNDANCE AND
DIVERSITY IN THE COASTAL WATERS OF NORTHERN CYPRUS USING
DNA ANALYSIS

Wayne J. Fuller?, Merdiye Mavis®*, Cagn Deliceirmak®, Hiiseyin Cagsin®, Murat Ozsoy®, lkay
Salihoglu®, Serkan Sancak®, Nedime Serakinci®

8Faculty of Veterinary Medicine, Near East University, Nicosia, TRNC.
bFaculty of Medicine, Department of Medical Biology and Genetics, Near East University, Nicosia, TRNC.
°Faculty of Marine Sciences, Kyrenia University, Kyrenia, TRNC.

(wayne.fuller@neu.edu.tr)

ABSTRACT

The eastern Mediterranean Sea is one of the most oligotrophic regions of the world, with primary production being
limited due to extremely low nutrient levels. Situated in the centre of the eastern Mediterranean the coastal waters
of Northern Cyprus have remained relatively under studied when compared to other Mediterranean coastal waters.
The use of metagenomics to study cryptic or difficult to culture organisms in remote or hard to access environments
is allowing researchers to provide a more accurate estimation of species abundance and diversity.

Initial sampling took place during the summer solstices of 2014 and 2015 under the Ocean Sampling Day (OSD)
Micro B3 project, since late 2015, sampling has continued on a monthly basis under the Tubitak 1001 - Scientific
and technological research projects support program.

Sampling stations were 0.5 and 1.0 km offshore from the town of Girne (Kyrenia; 35° 21.212' N 33° 17.770'E and
35°21.569' N 33° 17.691'E) and samples were taken using 51 Nansen bottles from surface and mid water depths
(60-75m). Water samples were filtered using a vacuum pump attached to Sterivex Millipore 0.22 umStericup DNA
filter. After filtration, DNA was isolated using PowerwaterSterivex DNA Isolation Kit Mo-Bio and stored in buffer
solution at -80 °C. Isolated nucleotides will undergo PCR amplification of 16S rRNA V4-V5, and EMP will
perform sequencing according to EMP protocols.

Mean maximum nucleotide yields were 675.6 ng (range 200-1470), minimum and maximum yields were obtained
during summer and winter months respectively. Future samplings and sequencing will enable us to provide a more
complete picture as to the microbial abundance and diversity in the oligotrophic coastal waters of Northern Cyprus.

Keywords: Metagenomics, North Cyprus, microbial, diversity, DNA.
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OZET

Marina ve liman aktivitelerinden kaynaklanan kimyasal kirlilik diinya genelinde 6nemli bir sorun haline gelmistir
ve bu alanlarda denizel ekosistem polisiklik aromatik hidrokarbonlar (PAH), metaller ve poliklorlu bifenillerden
(PCB) ciddi anlamda etkilenmektedir. Bu ¢alismanin amaci; Ege Denizi kiyilarindan segilen bir marinada kafes
midyeler kullanilarak, petrol kaynakli kirlenmenin izlenmesi ve Kkirletici seviyeleri ile midyede (Mytilus
galloprovincialis) olusan DNA hasarinin iliskilendirilmesidir.

Bolgesel ve uluslararas: izleme programlarinda biyo-izleme organizma olarak degerlendirilen midye, referans
bolge segilen 6zel cevre koruma bdlgesi ilan edilmis Foga’dan toplanmis ve su degisim kapasitesinin sinirli oldugu,
noktasal ve yayili kaynaklardan gelen kirleticilere maruz kalan Izmir I¢ Korfezi kiyisinda yer alan bir marinaya
farkl kafeslere yerlestirilmistir. Kafes midyeler 14, 30 ve 60. giinlerde kafeslerden alinmig ve analiz edilmistir.
Elde edilen sonuglar, referans bolgeden toplanan dogal midye 6rneklerinden elde edilen bulgularla kiyaslanmustir.
Midye doku 6rneklerinde toplam PAHkonsantrasyonu27-51 ng g* yas agirlik arasinda olciilmiis, elde edilen
sonuglarin Akdeniz kiyilarinda yapilmis diger ¢alismalarla benzer bulgular igerdigi belirlenmistir. Marinadan
toplanan sediment drneginde XPAH konsantrasyonu 25000 ng g™ olarak olgiilmiis ve pirolitik kokenli PAH ile
kirletilmis olmus sedimentin denizel gevreyi tehtit ettigi belirlenmistir.

Toksik kimyasallarin midye hemolenf ve solungag hiicrelerinde neden oldugu genetik hasar Komet Assay ile tespit
edilmistir. Kuyruktaki-DNA yiizdesi (%T-DNA) olarak ifade edilen DNA hasarina ait en yiiksek deger (% 21.5
T-DNA\) ile 60. giiniin sonunda gozlemlenmistir. Istatistiksel degerlendirme sonucunda; iki, ii¢ ve dort halkali ve
toplam PAH seviyeleri ile organizmadaki DNA hasar1 arasinda anlamli, pozitif bir korelasyon goriilmiistiir. Bu
caligma, kafes midyelerin marinalarda PAH kirliligini belirlemek i¢in uygun bir biyolojik gosterge oldugunu
dogrulamistir.

Anahtar Kelimeler: DNA hasari, marina, Mytilus galloprovincialis, PAH, kafes midye
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ABSTRACT

Chemical pollution due to activities in marinas and harbours has become an important problem throughout the
world, and the marine environment in these areas has been seriously affected by polycyclic aromatic hydrocarbons
(PAH), metals and polychlorinated biphenyl (PCB). The aims of this study were to determine contamination levels
of the marina located in the Izmir Bay and to monitor PAHs in transplanted Mytilus galloprovincialis; to determine
a possible relationship between concentrations of contaminants and levels of DNA damage.

An integrated approach using contaminant levels and DNA damage in mussels (M. galloprovincialis) was applied
to assess chemical contamination in the marina (Eastern coastline of Aegean Sea). Mussels harvested from a
reference site (Foca), which has a special protection status in 1991, and they were transplanted in the marina
situated in the eutrophic coastal sites of Izmir Bay. Transplanted mussels were collected at 14", 30" and 60" days
of the experimental period. PAH levels (27-51 ng g* wet weight) detected in mussels were similar to the other
coastal areas of Mediterranean Sea. Marina sediment was found contaminated with PAHs (PAH = 25000ng g)
of pyrolitic origin, may become a potential source of pollutants therefore it can threat to the marine environment.

Hemolymph and gill cells of mussel were used to evaluate the DNA damage using the comet assayand assessed
as an indicator of exposure to genotoxic chemicals such as 16 PAH compounds. The highest levels of DNA damage
expressed as % Tail-DNA were observed at the end of the experiment (%21.5 T-DNA). Analysis of the correlation
between 2-, 3-, 4- ring PAHSs in mussels and %T-DNA in hemolymph and gill cells showed a significant positive
correlation. This investigation confirmed that transplanted mussel can be a useful tool to determine PAH
contamination in the marinas.

Keywords: PAHSs; metals; Mytilus galloprovincialis; caged mussel, DNA damage; Eastern Aegean
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OZET

Biyogesitliligin azalmasinin Snemi her gecen yil daha da iyi anlagilmakta olmasina ragmen, antropojenik
faaliyetlerin artmastyla ¢oziilmesi ¢ok zor bir kiiresel problem olarak karsimiza ¢ikmaktadir. Biyogesitlilikle ilgili
sorunun giderilmesinde atilacak adimlarin basinda, var olan tiirlerin kolayca izlenmesi ve yeni tiirlerin hizla
saptanmasi gelmektedir. Ozellikle deniz ekosisteminin anahtar grubu olan zooplankton tiirlerinin tanimlanmasi
oldukga zor olup, ileri seviyede uzmanlik, efor ve zaman gerektirmektedir. Dolayisi ile zooplankton tiirlerinin rutin
izlenmesi pratikte kolay olmamaktadir. Bu baglamda klasik morfolojik tabanli tiir tanimlama metotlar1 yetersiz
kalacagindan, yeni tekniklerin pratik faydalari 6nem kazanmaktadir. Bu ¢alismada amag¢ Karadeniz zooplankton
tirlerini hem morfolojik ve hem de DNA barkodlama yontemleri ile tanimlayarak, zooplankton tiirlerinin
molekiiler yontemlerle hizli tanimlama analizlerinin yapilmasinin miimkiin olup olmadigin1 arastirmaktir.

Bu amagla, proje siiresince Karadeniz'in Tiirkiye kiyilarindan segilen 8 noktadan 6rneklemeler yapilmis, alinan
ornekler morfolojik ve molekiiler incelemeler i¢in saklanmistir. Zooplankton tiirlerinin morfolojik analizleri
tamamlandiktan sonra, Orneklerin mitokondriyal DNA'lar1 izole edilmistir. Karadeniz’de rastlanilan ve
rastlanilmasi muhtemel goriilen organizma gruplarinin sitokrom C oksidaz (COI) genine yonelik primerler hem
spesifik hem evrensel olarak dizayn edilmis ayrica daha dnce bildirilmis bazi evrensel primerler de referans olarak
sentezlettirilmistir. Bu primerlerle sanal polimeraz zincir reaksiyonu (PCR) yapilmis ve en uygun adaylar secilerek
gercek laboratuvar ortaminda kantitatif polimeraz zincir reaksionu (QPCR) islemine baslanmistir. Optimizasyon
islemlerinin ardindan elde edilen sonuglara gore secilen evrensel primerlerle tiim 6rneklerin COI genleri qPCR ile
cogaltilmis, uygunluklart erime ve amplifikasyon egrileri yardimiyla teyit edilmistir. Ardindan bu 6rnekler Sanger
dizileme metodu ile sekanslanmis ve elde edilen sekanslar analiz edilerek uluslararasi DNA veribankalarinda
taratilmis, eslesen organizmalar kaydedilerek morfolojik analiz sonuglariyla kargilagtirilmistir.

Bu c¢alismada Karadeniz zooplanktonun bazi tiirlerinin tanimlamasinin DNA barkodlama yontemi ile
yapilabilecegi gozlenmistir. Bu yontem (mitokondriyal DNA izolasyonu ve qPCR) toplam 4 saat igerisinde
tamamlanabilmektedir. Her ne kadar, morfolojik metotlar daha giivenilir ise de, DNA barkodlama analiz
¢alismalarinin artmast ile hemen her tiirlin tanimlamasina yonelik bilgi birikimi yakin gelecekte olusacaktir.

Anahtar Kelimeler: DNA barkodlama, PCR, gPCR, COl, zooplankton
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ABSTRACT

Although the importance of biodiversity decline has gained a much better understanding in recent years as a
consequence of the increase in anthropogenic activities, this globalproblem is still extremely difficult to solve. The
first steps in order to overcome problems related to biodiversity involve the straightforward monitoring of existing
species and the rapid detection and observation of new species. In particular, the identification of zooplankton
species considered a key group of the ecosystem is one milestone which is a challenging and difficult task requiring
advanced expertise, effort and time.Therefore the routine monitoring of zooplankton species which in practice is
not an easy task is being replaced. In this context, because of inadequate classical morphology-based species
identification methods, the new technique has gained importance due to its practical benefits. By identifying the
types of zooplankton species in the Black Sea using both morphological and DNA barcoding methods, this study
aims to compare these two techniques and to determine whether molecular methods can be used to rapidly identify
zooplankton species.

For this purpose, sampling was performed at eight stations on Turkey's Black Sea coast, samples taken were stored
for morphological and molecular studies. After completion of the morphological analysis of zooplankton species,
the mitochondrial DNA from the samples was isolated. Primers of the Cytochrome oxidase gene (COI) belonging
to organisms occurring in the Black Sea were specifically or universally designed. Additionally, some universal
primers were synthesized as reference markers. With these primers, a virtual polymerase chain reaction (PCR) was
performed, the most suitable candidates were chosen and in the laboratory a quantitative polymerase chain reaction
(qPCR) was initiated. According to the results obtained after the optimization process, the COI genes of all the
samples selected by universal primers replicated by gPCR, eligibility was confirmed with the aid of amplification
and melting curves. Subsequently, these samples were sequenced by the Sanger sequencing method, analysis of
sequences obtained was performed by scanning the international DNA database. Matching organisms were
recorded and compared with the results of morphological analysis.

In this study it was observed that some species of Black Sea zooplankton can be identified using the DNA
barcoding method. This method (optimized method for the identification of groups of organisms, even
mitochondrial DNA isolation and gPCR for zooplankton type organisms of different groups) can be completed in
a total time of 4 hours. Although morphological methods are still considered to be more reliable, an increase in
DNA barcoding analysis and the identification of which groups of organisms are suitable will become widespread
since DNA barcoding will provide information for identification of almost every species type in the near future.
This method (optimized method for the identification of groups of organisms, even mitochondrial DNA isolation
and gPCR for zooplankton type organisms of different groups) can be completed in a total time of 4 hours.

Keywords: DNA Barcoding, PCR, gPCR, COI gene, zooplankton
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OZET

Chelonibia testudinaria ergin hayatinin tamamini denizel canlilara yapisik olarak gegiren zorunlu kommensal bir
deniz kabuklusudur ve tiiriin dahil oldugu grup genel olarak barnacle (deniz volkancigl) olarak
isimlendirilmektedir. Tiir, cogunlukla deniz kaplumbagalarindan Chelonia mydas ve Caretta caretta tiirlerinin
kabuguna ve karapaks’ina yapisarak bu canlilarla simbiyoz bir yasam siirdiirmektedirler. Besinini deniz suyundaki
partikiilleri filtre ederek alan tiir, deniz kaplumbagalarmin sirtinda siirekli yeni beslenme alanlarina ve taze
akintilara taginmaktadirlar.

Okyanus canlilart olan deniz kaplumbagalar: {iremek i¢in karaya bagimlidirlar. Beslenme ve yumurtlama alanlart
farkli olan deniz kaplumbagalarmin iiremek i¢in yumurtadan g¢iktiklar1 kumsallara dondiikleri bilinmektedir.
Yetiskin deniz kaplumbagalar1 yiizlerce, bazen binlerce kilometre kat ederek beslenme, giftlesme ve yuva yapma
alanlar1 arasinda go¢ etmektedirler. Bu gocler sirasinda farkli deniz canlilari ile simbiyotik iligkiler
kurabilmektedirler. Caretta caretta tiirii deniz kaplumbagasimin deniz volkanciklari ile kurduklari iliski buna
verilecek en giizel 6rneklerden biridir.Nesli tehlike altinda olan kaplumbaga tiirlerinin go¢ yollarimin belirlenmesi
koruma caligmalarina 6nemli katki saglamaktadir, buda biyolojik cesitliligin korunmasi i¢in oldukca degerlidir.
Caligsma ile Caretta caretta tiiriiniin kabuklarina yapisik olarak yasayan deniz volkanciklarmmmitokondiyal COI
gen bolgesi kullanilarak haplotiplerinin tespiti ve bunlarin veri tabanlarinda bulunan haplotipler ile karsilagtirilarak
deniz volkanciklarmin yasam alanlarinin tespiti ve dolayisiyla C. caretta’nin go¢ rotasinin ortaya ¢ikarilmasi ve
bu sayede koruma ¢alismalarina katki saglanmasi amaglamustir.

Toplamda 15 deniz volkanciginin DNA izolasyonu, hedef gen bdlgesinin gogaltilmasi ve ¢ift yon dizilemesi
yapilmig ve dizileme sonuglart BOLD veritabanina yiikklenmistir. Toplamda 8 haplotipgézlenmistir. Calisma
ornekleri veri tabanina daha 6nce yiiklenmis ve yayinlanmis olan galismalarin 6rnekleri ile karsilastirildiginda
Atlantik, Avustralya ve Ekvator olmak iizere toplamda 3 ayr1 grup gozlenmistir. Tiirkiye kiyilarindan toplanan
orneklerin Atlantik grubunda kiimelendigi belirlenmistir.

Anahtar Kelimeler: Chelonibia testudinaria, Caretta caretta, COI, gog yollari
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ABSTRACT

Chelonibia testudinaria is a mandatory commensal living the whole of its adult life joined to various sea creatures
and is a member of the group known widely as the ‘barnacle’. The species lives mainly on the carapace and shell
of two species of sea turtle, Chelonia mydas and Caretta caretta, in a symbiotic union. The species, which feeds
by filtering particles in the seawater, is continuously carried to new feeding grounds and fresh streams on the back
of the turtles.

Sea turtles, which are ocean creatures, are dependent on land to breed. It is known to us that sea turtles return to
the shore on which they hatched out from, in order to nest and lay their own eggs, and these shores differ for each
individual. Adults travel hundreds, perhaps thousands of kilometers between feeding grounds and nesting beaches.
During these migrations, it is not uncommon for the sea turtle to form symbiotic unions with different creatures
along its path. The relationship a Caretta caretta forms with the barnacle, is one of the best examples of these
symbiotic way of life. It is extremely important to understand the migration route for this particular endangered
species of sea turtle, to be able to carry out any conservation programmes, which of course has huge importance
at the point of protecting valuable biodiversity. Our aim with this project, is to try to understand the migration
route of the Caretta caretta in order to provide some help in the protection of this species. This was done by using
the mitochondrial COI gene region to determine the haplotype, then comparing it with other identified haplotypes
in the database.

A total of 15 barnacles’ DNA was isolated, the target gene region was copied and bi-directional sequencing was
made in which the sequencing results were then uploaded to BOLD database system. Eight haplotypes were
observed altogether. On comparison to other samples previously uploaded on which there were 3 different groups
— the Atlantic, Australia and Equator; all of the samples collected from the Turkish shores gathered in the group
of the Atlantic.

Keywords: Chelonibia testudinaria, Caretta caretta, COIl, migration routes
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OZET

[zmit Kérfezi, Marmara Denizi’nin kuzeydogu uzantisini olusturan yari kapali bir korfezimizdir. 1970'lerden beri
evsel ve endiistriyel atiksu desarjlarinin baskist altinda olup zaman zaman musilaj ve red-tide (asir1 alg
cogalmalar1) olusumlari ve oksijen yetersizligi gibi sonug ve etkilere maruz kalmaktadir. izmit Kérfezi su kalitesini
belirlemek ve smiflandirmak iizere 2008 yilindan beri izleme g¢alismalar1 Kocaeli Biiyiiksehir Belediyesi’nin
destegi ile diizenli olarak yiiriitiilmektedir. Bu ¢alismalar 2008-2013 yillar1 arasinda ig, orta ve dig korfezi temsilen
6 istasyonda aylik olarak gerceklestirilmistir.

Iki tabakali bir su kiitlesine sahip Izmit Kérfezi'nin iist tabaka sulari Karadeniz kaynakli olup tuzlulugu %022-
29araliginda, alt tabaka ise Akdeniz kaynakli olup, tuzlulugu yaklasik %o 38.5 dur.Kérfezin temel biyokimyasal
ozellikleri bu sistem tarafindan yonetilir. C6ziinmiis anorganik azot ve toplam fosfor derigimleri yiizeyde sirasiyla
3-168 ve 3-90 pg/L araliginda degisim gostermistir. Coziinmiis oksijenyiizeyde doymus seviyede iken, ara ve alt
tabakada < 1 mg/L‘nin altina inebilmektedir. Yiizey klorofil-a degerleri ise 0.1 ile 43pg/L araliginda degisim
gostermistir.

Biyojeokimyasal parametrelerin yiizey konsantrasyonlari (toplam fosfor, ¢6ziinmiis anorganik azot ve klorofil-a)
dis korfezden i¢ korfeze dogru artis gostermistir. Trofik indeks (TRIX) degerleri ¢alisilan alanda 3 ile 6.8 arasinda
degismektedir. Bu degerlere gore, Izmit Korfezi 6trofikasyon riski "yiiksek" Kkategorisinde olarak
degerlendirilmistir. Klorofil-a ile toplam fosfor, ¢oziinmiis anorganik azot, ¢oziinmiis oksijen ve seki derinligi
arasinda gii¢lii (p<0,001) iligki bulunmustur.

Su Cergeve Direktifi kapsaminda fitoplankton biyolojik Kalite eleman1 gostergesi olarak klorofil-a verileri
kullanilarak Korfez i¢in sinif sinir degerleri ve ekolojikkalite oranlar: belirlenmistir.

Izmit i¢ kérfez ve orta kérfez igin zaman serisi yiizey klorofil-a verileri kullanilarak elde edilen iyi/orta (G/M-
Good/Moderate) sinif sinir degerleri dikkate alindiginda”iyi ¢evresel durum” hedefinin klorofile gore i¢ korfez
icin 2,5 pg/L, orta korfez iginse 1 pg/L olmasinin uygun olacagi degerlendirilmistir. Ekolojik Kalite Oran1 O ile 1
araliginda de@isim gostermistir. Bu degerlerin uygulanmasiyla Izmit Korfezi yiizey sulari icin ilk durum
degerlendirilmesi izleme donemleri igin yillik olarak yapilmustir.

Anahtar Kelimeler: izmit Korfezi, otrofikasyon, TRIX, klorofil-a, Iyi Cevresel Durum
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ABSTRACT

The 1zmit Bay is an elongated semi-enclosed bay forming the northeastern extension of the Marmara Sea. Izmit
Bay has increasingly been polluted by both domestic and industrial wastewater discharges since the 1970s.
Monitoring studies to identify and classify water qualityin 1zmit Bay have regularly been conducted since 2008
with support from Kocaeli Metropolitan Municipality.

Monitoring program was conducted monthly between 2008 and 2013 to document the state of pollution in the
Izmit Bay. Six stations along the zonal midsection of the bay, deemed to represent the whole bay area (i.e., western,
central and eastern basins), were regularly sampled in order to monitor water quality and its evolution in time.

Izmit Bay water column features two distinct water masses separated vertically. Whereas the upper layer is formed
by lower salinity (22-29 ppt) waters of the Black Sea origin, the lower layer is comprised of saline (38.5 ppt)
Mediterranean waters. Therefore, the principal biochemical characteristics of the bay are governed by the two-
layer exchange flow system over the basin. Dissolved inorganic nitrogen and total phosphorus concentrations in
surface water were in the range of 3-168 and 3-90 mg / L respectively. Dissolved oxygen (DO) is generally at
saturated levels in the surface layer, but it is depleted to less than 1 mg/l in the lower layer. Chl-a concentrations
ranged between 0.1-43 ug/L in the izmit Bay surface water.

Surface concentrations of biogeochemical parameters (total phosphorus, dissolved inorganic nitrogen and
chlorophyll-a) increase from the outer bay towards the inner bay. TRIX values vary between 3 and 6.8 in the area
studied. According to the TRIX index calculated, using surface samples from all six stations, the eutrophication
risk of Izmit Bay is assesed as in “high category”. Chlorophyll-a and total phosphorus, dissolved inorganic
nitrogen, dissolved oxygen and Secchi Disk Depth were strongly correlated (p<0.001). Dissolved inorganic
nitrogen, total phosphorus, dissolved oxygen concentrations, Secchi Disk depth all demonstrated significant
(p<0,001) relationships with chlorophyll-a.

Within the scope of Water Framework Directive, using chlorophyll-a values as biological quality elements, class
boundaries and ecological quality ratios were determined. When G/M class boundary values obtained are taken
into consideration, the suitable target GES value for the inner and center of the izmit bay is determined to be 2.5
and 1.0 ug/L. Ecological quality ratios are distributed between 0-1. The implementation of these values constitute
an initial state evaluation for the Izmit bay surface waters.

Keywords: 1zmit Bay, eutrophication, TRIX index, chlorophyll-a, Good Environmental Status
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OZET

Sucul ortamlarda yeterli birincil iiretimin saglanmasi ve buna bagli olarak diger trofik seviyelerde yapisal sagligin
ve fonksiyonun siirdiiriilebilmesi i¢in yeterli miktarda ve uygun oranlarda besin tuzlar1 gereklidir. Ancak, insan
kaynakli asir1 besin tuzu girdileri, sucul ortamda fitoplankton iiretimi ve biyo-kiitle miktarini asir1 artirir
(eutrophication). Bunun sonucu olarak yiizey sularinda alg tiretimi ve tiiketiminde dengesizliklere bagli olarak
tehlikeli ve toksik tiirler aciga cikabilir. Otrofik sucul ortamdaasir1 organik madde iiretiminin dolayl etkisi,
Ozellikle tabakali ve yari kapali sucul ortam dip sularinda asiri oksijen tiiketimi yaratmasidir. Bu yiizden,
otrofikasyon, sucul ortamlarda son yillarda gériilen en 6nemli ve uzun siireli su kalitesi problemlerinden biridir.
Konunun 6nemini kavrayan Avrupa iilkeleri tarafindan, otrofikasyon degerlendirme ve yonetimi i¢in Deniz
Stratejisi Cergeve Direktifi (MSFD) kapsaminda ortak politikalar ve kriterlergelistirilmistir. MSFD programinin
temel amaci deniz alanlarinda kabul edilebilir (iyi) ve kabul edilemez (koti) ekolojik durumlari ayirt etmek igin
temel 6trofikasyon parametrelerinde kabul edilebilir “sinir degerleri” belirlemektir. Bu amagla dogal kiy1 ve agik
deniz alanlarinda “Iyi Cevresel Durum” (ICD)’un siirdiiriilebilmesi i¢in trofikasyon gdstergesi fiziksel ve biyo-
kimyasal parametrelerin referans (dogal) ortam degerlerinin belirlenmesi énemlidir. Deniz ortaminda 6trofikasyon
yOnetimi i¢in birincil kosul, 6trofik ve az miidahale edilmissularda uzun siireli veri saglamaktir. Daha sonra, “iyi”
ekolojik durumun saglanabilmesi i¢in sistematik veri setleri ile kalibrasyon ve dogrulamasi yapilabilen bdlgesel
ekosistem model uygulamalar: simiilasyon sonuglari ile gegerliligi onaylanmis, alici ortama ulasan yillik besin
tuzu yiikleri belirlenmelidir. Daha sonra, bolgesel kirlilik kaynaklarini (evsel, tarimsal ve endiistriyel) iceren
kirlilik taginim modeli simiilasyonsonuglarindan mevcut yiiklerin kaynaklara gore dagilim tahminleri yapilmalidir.
Son agamada ise, giren yiiklerin alict ortam 6ziimleme kapasitesi (kabul edilebilir) seviyesine azaltilmasi igin
karasal kaynaklarda azaltilabilir kirlilik miktarlarin bolgesel faaliyetlere gore tahminleri yapilmalidir. Gelistirilen
yonetim politikalarinin karasal kaynaklarda uygulamaya konulmasi ve alici ortam su kalitesi izlemelerinin
sistematik yapilmasi, 6trofikasyon yonetiminin basarist i¢in temel kosuldur. Boylece, kiyisal deniz alanlarinda
kabul edilebilir “sinir degerler” seviyesine doniis siireci ve ulasilabilirligi hakkinda ongoriilerde bulunmak
miimkiin olabilecektir.

Anahtar Kelimeler: Besin tuzlari, iyi ¢evresel durum, 6trofikasyon, sinir degerler
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ABSTRACT

Nutrients in the appropriate amounts and ratios are essential to maintain an adequate primary production in aquatic
environments, which in turn is essential to support all the other trophic levels in the ecosystem, maintain a healthy
structure and functioning. However, inputs of excessive nutrients of anthropogenic origin cause increased
phytoplankton production and biomass (eutrophication) in aquatic environments, resulting in an imbalance
between the processes of algal production and consumption, which can be dominated by harmful or toxic species.
Indirect effect of organic matter produced in the eutrophic surface waters is excessive consumption of bottom-
water oxygen concentrations to suboxic/anoxic levels particularly in stratified and enclosed water bodies.
Therefore, eutrophication is the most important and long lasting water quality problems in the aquatic
environments in the recent decades. The European countries have developed a general guidance to assess and
manage eutrophication within the methodological concepts of the Marine Strategy Framework Directive. The main
objective of the MSFD isto establish threshold values for key indicators (parameters) of eutrophication in order to
distinguish between acceptable (good) and unacceptable (not good) ecological conditions in the sea. For this goal,
it is essential to define the background values (reference conditions) of eutrophication parameters in
natural/undisturbed regions to have sustainable “Good Environmental Status” (GES) in the coastal and open seas.
The eutrophication management first needs to provide long-term data of eutrophication indicators in the eutrophic
and weakly disturbed seas. The second step is to propose annual inputs of nutrients to provide sustainable threshold
values for “good” ecological status in the coastal seas, based on the simulation results of regional ecosystem
models validated by systematic data from impacted marine environment. Then, sustainable implementation
policiesare proposed to reduce nutrient loads produced by human (domestic, industrial, agricultural, others)
activities, based on the simulation results of basin-scale pollution transport models. Implementation of improved
management policies at terrestrial sources and systematic monitoring of receiving water quality are essential for
the success of eutrophication management. Thus, it will be able to make predictions about duration and
accessibility to return tolerable "limit values" of water quality in the least affected coastal seas.

Keywords: Nutrients, good environmental status, eutrophication, threshold values
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OZET

Bu calismada Karadeniz kiy1 sularinin2014-2015 yillarindaki 6trofikasyon durumlarinin belirlenmesi amaciyla
HELCOM tarafindan hazirlanmis HEAT (HELCOM Eutrophication Assessment Tool3.0) uygulamasinin
Karadeniz’e uyarlanmis hali olan BEAST (Black Sea Eutrophication Assessment Tool 1.0) uygulamasi
kullanilmustir. Karadeniz 1960’11 yillardan beri ¢evresindeki nehirler araciligiyla insan kaynakli asir1 besin tuzu
girdisine maruz kalmistir. Fakat Karadeniz’in 6trofikasyon durumu ile ilgili, hem izleme verlerinin yetersizligi,
hem de degerlendirme araglarinin eksikliginden dolay1 fazla bilgiye sahip degiliz. Buna ek olarak Deniz Strateji
Cercevesi Direktifi’ne gore, denizlerimizin su anki durumlarini degerlendirmemiz ve ¢evresel hedefler koyarak
ilgili gostergeler igin Iyi Cevre Kosullar1 belirlememiz gerekmektedir. Bu gerekliliklerden dolayi 2004-2015 yillar1
arasinda izleme programlarindan toplanmig olan verilerle Karadeniz’de bes deniz degerlendirme alanina gore
otrofikasyon durum degerlendirmesi gerceklestirilmistir.

BEAST uygulamasinda kullanilmak iizere ¢evresel gostergeler ve bu gostergelerin referans ve hedef degerleri
belirlenmistir. Bu gostergeler tige ayrilmistir; 1) Besin tuzlari seviyeleri: yiizey (0-10 m) kis mevsimi toplam fosfor
(TP), ¢dztinmiis anorganik azot (DIN), ¢oziinmiis silikat (DSi), 2) Direk etkiler: ylizey ilkbahar-yaz klorofil-a ve
seki disk derinligi ve 3) Dolayli etkiler: yaz mevsimi 61=15.4-15.5 derinligindeki ¢oziinmiis oKsijen
konsantrasyonlar1.Besin tuzlari i¢in birincil iiretimin en az seviyede oldugu yani besin tuzlarinin potansiyel olarak
en yiiksek oldugu donem olan kis aylar1 dikkate alinmustir. Klorofil-a ve seki derinligi i¢in ise birincil iiretimin en
yiiksek olabilecegi zamanlar olan ilkbahar-yaz aylari ile referans degerler hesaplanmistir. Tuzluluk ve besin tuzlar
arasinda istatistiki olarak baglantt bulunmasindan dolayi, referans ve hedef degerler belirli tuzluluk araligi g6z
Oniine alinarak yilizdelik metodu kullanilarak hesaplanmustir.

Anahtar Kelimeler:Karadeniz, 6trofikasyon, BEAST, besin tuzlari, klorofil, ¢6ziinmiis oksijen
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ABSTRACT

We investigated eutrophication status of the Black Sea coastal waters for 2014-2015 using Black Sea
Eutrophication Assessment Tool (BEAST 1.0) which is a customized version of HELCOM Eutrophication
Assessment Tool (HEAT 3.0). Black sea has been receiving excess anthropogenic inputs of nutrients since 1960’s.
However, our knowledge about the Black sea eutrophication status is still poor due to lack of adequate monitoring
data and assessment tools. Moreover, implication of Marine Strategy Framework Directive requires assessment of
the current status of national marine waters and establishment of environmental targets and associated indicators
to achieve Good Ecological Status. Therefore, we assessed Black Sea eutrophication status in five marine
assessment units using monitoring data sets covering 2004-2015.

Environmental indicators and indictors reference and target values were determined to be used in BEAST. These
indicators were gouped under the following three criteria; 1) Nutrient levels: winter (December-February) total
phosphorus (TP), dissolved inorganic phosphate (DIP), dissolved inorganic nitrogen (DIN), dissolved inorganic
silicate (DSi) in the surface layer (0-10 m depth), 2) Direct effects: summer-spring chlorophyll a concentrations in
the surface layer, summer-spring Secchi depth, and 3) Indirect effects: summer oxygen conditions in c1=15.4-15.5
depth. Nutrient levels were determined in winter due to low primary productivity during winter whereas nutrient
pool is the highest. For Chl-a and Secchi depth, summer-spring data were analyzed due to high productivity in
these seasons. Reference and target values calculated by percentile method considering salinity effect on
concentrations as salinity found significantly to be correlated with nutrients

Keywords: Black Sea, eutrophication, BEAST, nutrients, chlorophyll, dissolved oxygen
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OZET

Oligotrofik 6zelikler tagtyan dogu Akdeniz kiy1 sularmin en dnemli besin elementi kaynagi bolgedeki baslica
nehirlerdir. Artan sehirlesme, tarimsal ve endiistriyel aktivitelerden ¢ikan organik ve inorganik kirleticiler,
nehirler, seller ve dogrudan atksu desarjlariyla kiyisal sulara ulasmaktadir. Kryisal alanlarda insan kaynakl
baskilarla artan besin tuzu yiikleri kiyisal sularda asirt plankton iiremelerine neden oldugu ve kiyr boélgesi su
kalitesinin diigmesine, ekolojik ozelliklerin ve ortamdaki canlilarda dogal olmayan tiir degisimlerine neden
olmaktadir. TUBITAK destekli arastirma projeleri calismalarinda, dogu Akdeniz kita sahanliginda toplanan
fiziksel (tuzluluk, sicaklik, seki derinligi) ve biyo-kimyasal (klorofil, besin elementleri) veriler, nehirlerin tagidig
besin tuzlar1 girdileriyle giibrelenen oligotrofik dogu Akdeniz kiy1 sularinda planktonik biyo kiitle artiginin zaman-
mekan degisimlerini belirlemek amaciyla incelenmistir.

Nehir etkisinin belirgin (tuzluluk <37) oldugu kiyisal yiizey sularinda nitrat ve silikat derisimleri, acik sulara
(5>38.5-39.5) gore en az 10 kat (NOs: >1.0- 44 uM; Si: 0.1-15.15uM) artis gostermistir. Nehir sularinin fosfat
icerigi diisiiktiir (0.4-5.6 uM) ve kiy1 sularda etkisi zayif (0.02-0.1 pM) kalmustir. Trofik durum gostergesi TRIX
indeksi, agik sularda 2’nin altinda iken {iretken donemde 4-6 araliginda degismistir. Nehir ve kiy1 sulardaki yiiksek
N/P orani (>20-50), dogu Akdeniz kita sahanliginda P-sinirlayici plankton ¢ogalmasini isaret etmektedir. Kiy1
sularda 151k gegirgenligi asir1 azalmigtir; agik sularda 15-30m olan seki derinligi, tiretimin en az 10 kat artig
gosterdigi s1g kiyisal sularda 2-5m’ye kadar diismiistiir. Akdeniz bolgesinde kis-ilkbahar baginda artan yagislar ve
eriyen kar sulari akarsu debilerini ve denize taginan besin tuzu yiiklerini arttirmistir. Bu dénemde Seyhan ve
Berdan Nehir sular1, i¢ korfezde 6trofik 6zelliklerindaha genis alana yayilmasina neden oldugu; Ceyhan nehir
sularmin, genel akintilarin yardimiyla kita sahanliginda daha genis alan1 etkiledigi, uydu verilerinden daha agik
gozlenmistir. Bolgenin yiizey sularinda nitrat-klorofil-seki ve TP degerleri arasinda belirgin iliski g6zlenmistir.
Ayrica, i¢ korfez sularinda (derinlik<20 m) uzun dénemli uydu klorofil veri analizine gore; karasal baskilarin son
10 yildaki artisini isaret eden klorofil degerlerinin artis egilimi gdsterdigi belirlenmistir. Nehir sularinda Si/NOx
oraninin azalma egilimi gostermesi, P-sinirli iiretimde plankton kompozisyonunda diatom’un plankton artist
doénemlerinde baskin 6zelliginin zaman i¢inde azalma egilimi gosterecegi 6ngoriilebilir.

Anahtar Kelimeler: Besin tuzlari, klorofil-a, Mersin Korfezi, nehir etkisi, otrofikasyon
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ABSTRACT

Rivers are the major source of nutrients in coastal waters of the oligotrophic Northeastern Mediterranean Sea.
Organic and inorganic pollutants from increasing urbanization, agricultural and industrial activities are carried to
coastal waters via rivers, floods and wastewater discharges. The increased inputs of anthropogenic nutrients have
led to development of excessive planktonic production in coastal waters and thus decrease in water quality. These
processes have also led to appear unnatural changes in living species composition and ecological characteristics
of the environment (e.g. biodiversity). Physical (salinity, temperature, secchi depth) and bio-chemical (chlorophyll,
dissolved nutrients) parameters collected within the framework of different TUBITAK projects that were used to
determine spatio-temporal distribution of phytoplanktonic production in coastal waters of Northeastern
Mediterranean fed by nutrient-laden river.

Nitrate and silicate concentrations enhanced by at least 10-fold (NO3: >1.0- 44 uM; Si: 0.1-15.15 uM) in less
saline coastal waters (S<37.0) as compared to the more saline offshore water of the bay (5>38.5-39.5). Since
phosphorus content of river discharges (0.4-5.6 uM) was quite low, the river-fed coastal water had low PO4 values
(0.02-0.1 pM) within the bay. The trophic index (i.e. TRIX index) was below 2 in the oligotrophic offshore waters
of the bay, rising to levels of 4-6 in the river-fed coastal zone during productive period. The high N/P ratios (i.e.
>20 in river discharge and >50 in coastal sea water) indicates P- limited plankton growth in the river-fed shelf
waters of NE Mediterranean. Due to drastic decreases in light penetration in coastal water, The Secchi depth
decreases from the range of 15-30 m in the offshore to about 2-5 m in the coastal waters of the bay, where the rate
of algal productivity displayed 10-fold increases, compared to the offshore values. During the high flow period of
nutrient-laden river discharges (Seyhan, Berdan) in the period of winter-spring, the eutrophic properties were
observed in greater area in the Mersin Bay. Furthermore, Ceyhan River discharge with the associated chemical
properties influences the shelf waters via general current system. The impacts of major rivers in the Mersin Bay
were also observed by remote sensing data from the region. Close correlations between nitrate, chlorophyll and
secchi depth were found in the surface data of the study area. Furthermore, in the last decades, an increasing trend
in surface chlorophyll values of the inner bay (i.e. depth <20 m) was inferred from the remote sensing data of the
Mersin Bay. It can be suggested that further decreases in the Si/NOx ratio in nitrate-laden river discharges may
result less abundance of diatoms species during the P-limited bloom periods in the coastal region.

Keywords: Dissolved nutrients, chlorophyll-a, Mersin Bay, river effect, eutrophication
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OZET

Hem kiyisal hem de agik denizlerde az oksijenli ve oksijensiz (anoksik) alanlarin genislemesi biyojeokimyasal
dongiileri ve ekosistem yapisini geri doniissiiz bigimde etkilemektedir. Bu degisimin hangi yone dogru ve ne hizla
olacagi 6nemli bir sorudur; zira anoksik denizler ve g¢okeller besin element dongiisiiniin hizlandigi, metal
mobilizasyonunun bagladig1 ve organik karbonun depolandig1 alanlar olmasiyla 6ne ¢ikar. Bu baglamda, degisik
cografyalardaki anoksik-siilfidik denizlerin biyojeokimyalarinin karsilastirmali ¢alisilmasi 6nem kazanmaktadir.
Bu bildiriye konu olan ¢alismada, pelajik oksijen azlig1 goriilen sistemler olan Karadeniz ve Baltik Denizlerinde
¢oklu karot ile bozulmadan 6rneklenebilen sediman-dip suyu arayiizeyini voltammetrik mikrosensorleri de igeren
genis bir analitik yaklasimla ¢alistik, multi-parametrik biyojeokimyasal veri setleri olusturduk ve bununla beraber
sediman-su arayiizeyi akilarin1 ortaya koyduk. Baltik Denizi (Gotland Baseni) kemoklini altindaki yiizey
sedimanlarinda siilfiir dongiisiiniin baskin oldugu ve dip suyuna ciddi miktarlarda hidrojen siilfiir girisi oldugu
gozlemledik (2.7 to 3.4 mmol m? d?). Sediman yiizeyinde bu akiy: siilfiir okside eden mikrobiyal filmler
tiikketirken, sediman derinliklerinde ise artan ¢oziinmils demir miktar siilflirti demir-siilfiir (nano)mineralleri olarak
cokeltmektedir. Karadeniz suboksik tabaka sedimanlarinda ise hidrojen siilfiir birikimi minimaldir; zira burada
demir ve manganez indirgenmesi baskin siiregtir ve bunlarin kati1 faz ve ¢oziinmiis tiirleri yiiksek miktarlarda
bulunur hatta dip suyuna giris yapar. Karadeniz ve Baltik’daki hayli farkli suboksik biyojeokimyasal davranisi
sistemlerin hidrodinamik farkliliklariyla agikliyoruz: Baltik Denizi kemoklini atmosferik isleyisin de etkisiyle
daha dinamik bir davranig sergilerken (hatta zaman zaman tamamen ortadan kalkarken) Karadeniz kemoklini
(suboksik tabaka) daha kararlt bir yap1 sergilemektedir. Bu temel farklilik da Karadeniz suboksik tabakasinda
metal dongiisiiniin gelismesini ve ¢okelde bu dongiiyii siirdiirecek miktarda kati faz metal oksitlerinin birikmesini
saglar. Gotland Baseni’nde ise bu mekanizmanin yerine siilfiir déngiisiiniin baskin olusu sonucu sediman-Su
arayiizeyinde yliksek hidrojen siilfiir akilart olusur ve bu biyojeokimyasal sonug¢ Baltik Denizi tabaninda genis
alanlarin kemosentetik bakteri filmleri ile kapli olmasini agiklar.

Anahtar Kelimeler: Redoks, voltammmetri, oksijen, siilfiir, demir, mangan
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ABSTRACT

The ongoing expansion of low-oxygen zones in coastal and deep seas will irreversibly change biogeochemical
flows and ecosystem structure. A central challenge in marine biogeochemistry is to predict the direction of this
change, since low-oxygen (suboxic to anoxic) waters and sediments are complex hotspots of nutrient recycling,
metal mobilization and sequestration of organic carbon. Moreover, modern suboxic/anoxic basins are analogs of
the ancient global ocean that presumably had a pelagic oxidation-reduction (redox) gradient. In this context,
comparative analyses of biogeochemical processes in geographically distinct basins could provide new insights on
the drivers of anoxic ocean processes. Here we present high-resolution biogeochemical profiles generated from
voltammetric microsensors and discrete measurements along a benthic redox gradient in Baltic and Black Seas,
both being coastal productive seas with pelagic anoxia. Our results point to a unique sulfur cycling in Baltic Sea
(Gotland Basin) chemocline where H,S accumulation was limited to the uppermost 100-150 mm of the sediment
and moderated by bacterial oxidation at the surface (sulfide consumption 2.7 to 3.4 mmol m? d*) and FeS
nanomineral precipitation in deeper layers. In contrast, a similar transect encompassing a benthic redox gradient
in the western Black Sea indicated little sulfide accumulation in suboxic sediment porewaters. Instead, high
mobility of iron and manganese were detected, with manganese effluxes to the water column. We propose that the
different suboxic geochemical pattern is due to the different dynamics of the chemoclines of the two basins: the
Baltic Sea is subjected to a stronger atmospheric forcing which results in a more dynamic pelagic redox interface
(frequent overlap of Oz and H»S) while the Black Sea has a more stable and thicker chemocline without an overlap
of Oz and H,S. This results in the development of a tightly coupled iron-manganese cycling in the Black Sea with
the gradual accumulation of solid phase metal oxides to sustain the benthic metal shuttle. On the other hand, the
Gotland Basin suboxic sediments are less enriched in metals, yielding high sulfide fluxes at the sediment-water
interface thatsustains an extensive presence of chemosynthetic seafloor bacterial mats.

Keywords: Redox, voltammetry, anoxia, sulfur, iron, manganese
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OZET

Atmosferdeki kardondioksit (CO2) konsantrasyonu antropojenik aktiviteler sonucunda siirekli artmakta ve kiiresel
1sinmaya sebep olmaktadir. Atmosferik karbon dioksit ormanlar ve okyanuslar tarafindan tutulmaktadir, ancak son
elli yil iginde, okyanuslarin karbon tutma kapasitesi artan deniz suyu sicakligi ve bagli diger dinamiklerdeki
degisiklikler nedeniyle %30'dan %25'e diismiistiir. iklim degisikligi kiiresel bir sorundur ve Karadeniz gibi bazi
bolgeler iklim degisikliklerine karsi daha hassas ve kirilgan bdlgelerdir. Bu baglamda, yiiksek atmosferik karbon
dioksit konsantrasyonun Karadeniz’e olas etkilerini ve sistemdeki degisiklikleri anlamak 6nemli ve gereklidir.

Bu calismada Karadeniz'in CO; sistemi, ¢oziniirliik ve biyolojik proseslerin anlagilmasiyla karbon tutulma
kapasitesi tahmin edilecektir. Atmosfer ve deniz yiizey sicakliklari, riizgar stresi (hiz ve yon)gibi meteorolojik
parametreler Meteoroloji Genel Midiirliigii'nden alinmis, atmosferik CO; konsantrasyonlari, atmosfer-deniz
etkilesimini igeren fiziksel ve biyojeokimyasal veri setleri, fiziksel karigim, biyolojik ekosistem verileri
(fitoplankton biyo-kiitlesi ve ilk {iretim) ve Karadeniz sularmin karbonat kimyasi verileri, NOAA
(http://www.esrl.noaa.gov/gmd/ccgg/mbl/data.php), Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitiisii ve
R/V Knorr 2001 ve 2003 Karadeniz saha ¢aligmalarina ait veri setlerinden temin edilmistir. Ayrica atmosfer-deniz
CO akilarmin bir model ile hesaplanmasi saglanarak Karadeniz'in karbon tutma kapasitesi tahmin edilmistir.

Anahtar Kelimeler: iklim degisikligi, CO, tutma kapasitesi, ¢coziiniirliik ve biyolojik karbon prosesleri, Karadeniz
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ABSTRACT

The concentration of anthropogenic carbon dioxide (CO2) in the atmosphere is constantly increasing due to human
activities and this causes global warming. The atmospheric CO; are taken up by the forests on land and by the
oceans, but the carbon sink capacity of the oceans declined from 30 to 25 percent within the last five decades due
to increased sea surface temperatures and changes in the related dynamics. Climate change is a global problem
and some regions are more vulnerable to the climate change such as the Black Sea. In this context, it is crucial to
understand how the Black Sea responses to the increased levels of anthropogenic CO; in the atmosphere. However,
the carbon sink capacity of the Black Sea has not been determined until present time and CO; exchange
andcarbonate system in the Black Sea were poorly investigated and documented.

The present study aims to understand the CO- system and the sink capacity of the Black Sea through understanding
the solubility and biological pumps. Meteorological variables such as air and sea surface temperature, wind stress
dataare provided by Turkish Meteorological Service, physical-biogeochemical data sets related with the
atmospheric CO2, physical mixing, biological processes (e.g. phytoplankton biomass and primary production), and
carbonate chemistry of the Black Sea waters are provided by the historical data sets of METU-Institute of Marine
Sciences, NOAA (http://www.esrl.noaa.gov/gmd/ccgg/mbl/data.php), and the data of R/V Knorr 2001 and 2003
Black Sea cruises. The data are utilized to set the model for the atmosphere-sea fluxes and by this model the carbon
sink capacity of the Black Sea was estimated.

Keywords: Climate change, CO; sink capacity, solubility and biological pumps, Black Sea
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TURKIYE DENiZLERINDE RADYOAKTIVITE VE TOKSIiK ELEMENT
DUZEYLERININ BELIRLENMESI
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OZET

Radyoaktif elementler denizlerde dogal olarak bulunabilecegi gibi, niikleer silah denemeleri, niikleer elektrik
santralleri, reaktor kazalari, sanayi atiklariyla veya volkanik faaliyetlerle denizlere karigabilir.

AKKUYU- MERSIN’de kurulmakta olan Niikleer Gii¢ Santrali géz oniine alindi§inda, deniz ortaminda gevresel
radyasyon diizeylerinin ve kimyasal kirleticilerin tespit edilmesi ve siirekli olarak izlenmesi dnem kazanmaktadir.
Denizlerimizdeki kirlilik seviyesini belirlemek igin CNAEM-Radyoaktivite ve Analitik Ol¢iim Béliimiinde,
TAEK’in A3.H2.F6 kod No’lu “ Tiirkiye Denizlerinde dogal ve yapay radyoizotoplarin izlenmesi, Toksik, agir
metal ve diger kirleticilerin belirlenmesi, sonu¢larin degerlendirilmesi ve raporlanmasi”. Faaliyeti kapsaminda
asagidaki calismalar yapilmaktadir.

Belirlenen istasyonlarda deniz suyunun 13 fiziksel parametresi “DATA Sonda 5 su kalitesi 6l¢iim cihazi ile 6rnek
alindig1 istasyonda belirlendi. Merkezimize getirilen 6rnekler soguk hava deposunda muhaza edildi.

Radyoaktivite analizleri: toplam alfa ve beta, U ve Pu analizleri radyokimyasal metodla, Cs ve K analizi gama
spektrometrik yontemle, Sr analizi ise likit sintilasyon yontemi ile belirlendi. Deniz Suyunda bulunan agir metal
ve toksik element analizleri AAS ve ICP-OES yontemi ile sediment te elementel analiz ise WDXRF
Spektrometresi ile yapildi.

Koordinatlar1 belirlenmis 18 noktadan deniz suyu, sediment, yosun, midye, balik 6rnekleri alind1 ve alinmaya
devam edilmektedir

Antalya (Liman i¢i), Mersin(Akkuyu/Biiyiikeceli ve Mersin Limani), Iskenderun (Liman), Saros Kérfezi, izmir
(Candarli Korfezi), Mugla (Marmaris), Gokova Korfezi, Tekirdag, Canakkale Bogazi (Kepez), Balikesir (Erdek)
ve Kocaeli Kérfezi, Fil Burnu, Kegilik Koyu /Anadolu Kavagi, Artvin (Hopa Limani), Ordu (Unye Limani), Sinop
(Akliman), Sakarya (Karasu), Kirklareli / Demirkdy (Igneada Liman).

Anahtar Kelimeler: Radioaktivite, kirlilik, radyoizotop, niikleer gii¢ santrali, deniz ¢alismalari
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ABSTRACT

Radioactive elements may either be naturally present in marine environment or contaminate it via nuclear
detonations, nuclear power plants, nuclear reactor accidents, industrial wastes or volcanic eruptions. Considering
the nuclear power plant which will be constructed in AKKUYU- MERSIN site, determination and monitoring of
environmental radiation levels and chemical pollutants are gaining importance.

Scientific Works performed in CNRTC-Radioactivity and Analytic Measurements Unit under the TAEA Code
A3.H2.F6: Monitoring of natural and artificial radioisotopes in Turkish seas; Determination of toxic, heavy metal
and other pollutants, evolution of results and reporting.

Seawater, sediment, seaweed, black mussel, and fish samples have been taken form 18 different stations with pre-
defined coordinates. Physical parameters of sea water measured at the sampling station by using at “DATA Sonda
5” portable water quality meter. All the samples protected in deep freeze depot.

Radioactivity analyses: total alpha-beta, U and PU analyses by using radiochemical method. Cs and K analyses by
using gamma spectrometric method. Sr analyses by using liguid scintillation spectrometry method. Seawater
(Heavy metal and toxic element analysis- AAS and ICP-OES); and Sediment (Elemental analyses- WDXRF
Spectrometry) samples were analyzed.

Antalya (inner harbor), Mersin (Akkuyu/Biiyiikeceli and Mersin Port), iskenderun (Port), Saros Bay, izmir
(Candarli Bay), Mugla (Marmaris), Gokova Bay, Tekirdag, Dardanelles (Kepez), Balikesir (Erdek) and Kocaeli
Bay, Fil Burnu, Kecilik Bay/Anadolu Kavagi, Artvin (Hopa Port), Ordu (Unye Port), Sinop (Akliman), Sakarya
(Karasu), Kirklareli / Demirkdy (igneada harbor).

Keywords: Radioactivity, pollutant, radioisotope, nuclear power plant, sea studies
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OZET

Bu galigmada, antropojenik ve endiistriyel kirleticilerin etkilerinin degerlendirilmesi amaciyla Mersin Korfezi’nde
yasayan ve ekonomik dneme sahip olan Liza ramada ve Mullus barbatus tiirlerinin, karaciger ve gonad dokulari
histolojik agidan incelenmis ve kirletici konsantrasyonlari ile karaciger enzimleri (EROD; ethoxyresurufin-o-
deethylase ve GST; glutathion S- transferaz) arasinda olasi bir iligkinin olup olmadig arastirilmustir. L. ramada
tiirii baliklar uzatma agi, M. barbatus tiirii baliklar ise trol ag1 ile yakalannustir. Incelenen tiirlerin ikisinde de
karaciger ve gonad dokularinda baz1 histopatolojik degisiklikler saptanmus. Kirletici diizeyinin daha yiiksek oldugu
bolgedeki 6rneklerde karaciger enzim diizeyleri kontrole gore daha yiiksek degerler gdostermistir. S6z konusu
histopatolojik bulgularin; tiir olarak L. ramada’da, doku olarak da karaciger ve testis dokularinda daha yaygin
oldugu tespit edilmistir. Incelenen patolojik bulgularin sucul ortamlarda farkl kirletici etkenlerden kaynaklanan
bulgularla ortak 6zellikler tasidigi gézlenmistir.

Anahtar Kelimeler: EROD, GST, histopatoloji, Liza ramada, Mullus barbatus, Mersin Korfezi

ACTIVITY OF HEPATIC ENZYMES AND HISTOPATHOLOGICAL
ALTERATIONS IN Liza ramada AND Mullus barbatus FROM MERSIN BAY
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ABSTRACT

In this study, with the aim of assessing of anthropogenic and industrial effects of pollutants, liver and gonad tissues
of Liza ramada and Mullus barbatus, economically important species, were examined histologically. An
assessment was made to identify the potential relationship between pollutant levels and hepatic enzymes (EROD;
ethoxyresurufin-o-deethylase and GST; glutathione S- transferase). Sampling of L. ramada and M. barbatus were
carried out by using gill net and sein, respectively. Histopathological alterations were found in liver and gonad
tissues for both fish species. Increased levels of hepatic enzymes were measured in samples from the locations
where elevated levels of pollutants were detected. More common histopathological defects were examined in L.
ramada and in liver and test tissue. It was observed that the pathological findings showed similar results to the
alterations caused by the other pollutants

Keywords: EROD, GST, histopathology, Liza ramada, Mullus barbatus, Mersin Bay
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OZET

Calisma kapsaminda, Poliaromatik Hidrokarbonlarin (PAH), Cok Klorlu Bifenillerin (PCB), Organoklorlu
Pestisitlerin ve agir metallerin (Cd, Cr, Cu, Fe, Mn, Ni, Pb, Zn), marina (2 alan), tersane (3 istasyon) ve Aliaga
gemi sokiim alanlarindan toplanan sedimentlerdeki konsantrasyonlar1 belirlenmistir. Organik kirleticiler yiiksek
¢oziinlirliiklii gaz kromatografisi/yiiksek ¢oziintirliikli kiitle spektrofotometresi kullanarak ve metaller indiiktif
eslestirilmis plazma-optik emisyon spektrometresi ile 6l¢iilmiistiir. Kirlenmenin etkileri, immobilize mikroalgler
-Phaeodactylum tricornutum- ve midyeler -Mytilus galloprovincialis- kullanarak gerceklestirilen toksisite testleri
ile belirlenmistir. Toksisite testlerinde kirleticilerin etkilerini belirlemek amaciyla, mikroalglerin biiylime hizlari
ve midyelerin filtrasyon hizlar1 6lgiilmiistiir.

Calismada en yiikksek PAH ve PCB konsantrasyonlari tersaneler ve gemi sokiim alanindan 6rneklenen
sedimentlerde bulunmustur. Tiim istasyonlarda, {i¢ ve dort halkali PAH bilesikleri ile indikatér PCBler en
dominant bilesikler olarak bulunmuslardir. Ayrica diisiik molekiil agirlikli PAH' larin yiiksek molekiil agirliklt
PAH' lara oran1 “1” den diisiik bulunmustur. Bu durum PAH' larin kaynaginin pirolitik oldugunu gostermektedir.
Ornekleme alanlarmin ¢ogunda, DDT’nin biyobozunma iiriinlerinin toplam konsantrasyonu, orijinal bilesikten
daha yiiksek olarak Ol¢lilmiistiir. Bu durum DDT’nin ortama yeni degil, ancak ge¢miste girdiginin bir
gostergesidir.

Agir metal analiz sonuglari, 6zellikle gemi yapim ve sokiim alanlarinda yiiksek konsantrasyonlarda Cu, Pb ve Zn
oldugunu gostermistir. Metal kirlenmesinin boyutlar ve riskleri, literatiirde yer alan gesitli degerlendirme metotlart
ile belirlenmistir. Calisma sonuglari, sedimentlerde bulunan kirletici seviyeleri ve toksisite arasinda kuvvetli bir
iligkinin oldugunu gostermistir. Alg {ireme hizlarindaki en disiik inhibisyonlar ve midyelerdeki en yiiksek
filtrasyon hizlari, Akdeniz’de yer alan marinadan 6rneklenen sedimentlerde bulunmustur.

Anahtar Kelimeler: Sedimentler, organik kirleticiler, agir metaller, toksisite
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ABSTRACT

In this study, the concentrations of polycyclic aromatic hydrocarbons (PAHSs), polychlorinated biphenyls (PCBs)
and organochloride pesticides (OCPs) and heavy metals (Cd, Cr, Cu, Fe, Mn, Ni, Pb, Zn) were detected in the
sediments of the marinas (2 sites), ship building (3 sites) sites in Tuzla region and ship breaking area in Aliaga.
The organic pollutants were analysed by using high resolution gas chromatography/high resolution mass
spectrophotometry and metal analyses were performed by using inductively coupled plasma-optically emission
spectrometry. The effects of pollution were evaluated using whole sediment toxicity tests with using immobilized
algal cells of Phaeodactylum tricornutum and mussels of Mytilus galloprovincialis. The end points for the toxicity
test were growth rates for the microalgae and filtration rate forthe mussels.

The highest sediment PAH and PCB concentrations were measured in ship building/ breaking yards. Three and
four ring PAHSs and indicator PCBs were found the most dominant compounds in the study area. The ratio lower
molecular weight to higher molecular weight (LMW/HMW) PAHs in the study area was calculated as lower than
one indicating thee pyrolytic origin. The sum of the biodegradation products of DDT was found higher than that
of the original compound in most of the sites. This indicates the historical input of DDT rather than present. The
heavy metal analysis results indicated a significant metal pollution caused by Cu, Pb and Zn especially in shipyard
and shipbreaking sites. The extent of single and overall metal pollution and risks were determined by using several
assessment methods given in the literature.A strong relationship was found between the pollutant levels and
toxicity of the sediments. The lowest inhibitions in algal growth and highest filtration rates of mussels were
detected at the sediments sampled from the marina stations situated at the coastal area of Mediterranean.

Keywords: Sediments, organic pollutants, heavy metals, toxicity
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OZET

Giintimiizde agir metal kirliliginin insan saglig1 lizerindeki olumsuz etkisi bilinmekte ve bu kirliliginin giderilmesi
biiyiik 6nem tasimaktadir. Sentezledigimiz malzemenin civanin uzaklastirilmasi i¢in spesifik olmasi bu malzemeyi
diger recinelerden ayr1 tutar. Organik maddelerle ligand yapan d-blogu elementlerinden iyonlasma enerjisi en
diisiik ve kovalent bag yapma karakteri en fazla olan 12. grup elementleridir. Dogadaki davranis durumlar
incelendiginde civanin bu elementlere gore daha yiiksek oranlarda kararli organik formlari halinde bulundugu
bilinmektedir. Bu 6zellik aritma ve/veya tutulma siireclerinde civa segiciligini agiklayabildigi gibi polimerin
karigim siiresi, fonksiyonel gruplarin civaya baglanma agis1 da etken faktorler arasindadir.

Civa tuzlarmin ¢apraz bagli polibenzoksazin bazli malzeme kullanilarak uzaklagtirilmasina iligkin kemisorpsiyon
(kimyasal tutunma) ilkesine dayanan bu c¢alismada, gézenekli malzeme civa tuzlarin1 baglayabilme 6zelligine
sahiptir. Malzeme, maliyeti diisiik olan formaldehit, birincil amin ve fenol kullanilarak hazirlanan benzoksazin
monomeriyle sentezlendigi i¢in dnemli bir avantaja sahiptir. Kullandigimiz malzeme diisiik maliyeti olan klasik
epoksi veya fenol formaldehit reginelerinden farkli olarak polibenzoksazinlerdir. Civa adsorplama orani, kisa
stireli adsorpsiyon deneyleri i¢in %98 seviyelerindedir. Sentezlenen yeni polibenoksazinlerin baglangi¢c maddeleri
de maliyet olarak yiiksek olmayan maddelerden olusmaktadir. Polibenoksazinlerin civa baglamasindan sonra
seyreltik asit ve ardindan baz ile yikama ile tekrar kullanilabilir hale getirilebilmektedir.

Bakir tuzlarinin uzaklastirilmasinda ise melamin ve benzidin bazli mikrogézenekli adsorban malzemeler
kullanilmustir. Capraz bagl bir yapiya sahip olan gézenekli malzemenin sentezi 180 °C’ de ve 3 giin siireyle
gerceklestirilmektedir. Elde edilen malzemenin, bakir adsorplama oram%92 seviyelerinde Olgiilmektedir.
Malzemenin tekrar kullanilabilirlik 6zelligi asidik ve bazik ortam ile muamele edilerek incelenmis olup 8 geviriye
kadar verimli bir sekilde ¢alismaktadir.

Anahtar Kelimeler: Mikrogozenek, adsorban mazleme, bakir giderimi, civa giderimi
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ABSTRACT

Metal pollution has been known as a crucial problem for environment owing to their persistence and toxicity.
Accordingly, a lot of monitoring projects about on water quality and metal pollution in the Marmara Sea, Golden
Horn, Bosphorus, Lake Terkos, Black Sea and Gokova Bay were carried out. Considering these study results,
especially heavy metal levels were higher than the both critical limits set by the Turkish Ministry of Environment
for Regulation of Water Pollution and European Union. The toxic effects, particularly of Pb, Cd, Cu, Hg and Zn,
will cause serious threats for human health.

Copper is a naturally occurring metal originated from the earth's crust. It can also enter the aquatic environment
through natural processes, such as volcanic eruptions, windblown dusts, decaying vegetation, and forest fires. In
addition, copper is found in the most anthropogenic (industrial and domestic) discharges due to the corrosion of
copper drainage system. Copper is also usually present in surface waters as the primary form cupric ion (Cu*?). At
low concentrations, it is an essential element to virtually all plants and animals, including humans.

We investigated the ability of melamine-based and benzidine-based microporous polymer network as adsorbent
for removal of copper (I1) species from aqueous solutions. The designed Schiff based network (SNW) with high
specific surface area was synthesized using melamine and terephthalaldehyde monomers, at 180°C for 3 days
followed by freeze-drying processmicroporous polymer network as adsorbent for removal of copper (I1) species
from aqueous solutions was investigated. The porous structure of the material was confirmed by SEM analysis
and CO; adsorption/desorption studies at 77.3 K. The adsorption character of the SNW polymer for various metal
salts, namely Pb(I1), Fe(ll), Hg(l1), Zn(1l), Ni(Il) and Cd(Il) was experimented and a specific sorption behavior
against Cu(ll) salts was observed. The role of pH and contact time was examined and the highest adsorption
capacities for Cu (I1) were found as 92% with pH of 3.5 at the end of 300 min.

Keywords: Microporous, adsorbent material, copper removal, mercury removal
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OZET

Bu caligmada, toplam arsenik (As), arsenit (As(III)) ve arsenat (As (V)), demir (Fe) ve mangan (Mn) {zmir Korfezi
(Dogu Ege Denizi) 17 yiizey sediment 6rneginde 6lgiilmiistiir. Toplam As 9.0-28 pgg? kuru agirlik arasinda
degismektedir. Organik arsenik kii¢iik bir bileseni (0.03-3.49%) temsil ederken, As(I1I), ardindan As(V) en baskin
form olarak saptanmuistir. En yiiksek toplam As konsantrasyonu Gediz Nehri agzinda gézlenmis olup alt esik degeri
(esik etkileri diizeyini (TEL)) agilmistir. Sedimentlerde As(V)’in biyolojik indirgenmesi ve Fe(oxyhydr)oksitlerin
bollugu nedeniyle, Izmir Kérfezi'nde en fazla bulunan inorganik As, As(IIl) olarak mevcuttur. Ayrica, As
seviyeleri tiim istasyonlarda TEL’in {izerinde bulunurken PEL degerlerinin altinda saptanmasi ekolojik agidan
tehlike olmadigini ortaya koymaktadir. Buna gore, izmir Kérfezi'nde, yine de, arsenigin dogal kaynaklarinin da
dagilim modellerini agiklamak i¢in dikkate alinmas1 gerektigi diisiiniilmektedir. Bunun yaninda deniz biyotasinda
As bilesikleri Izmir Koérfezi i¢in degerlendirilmis olup inorganik arsenigin kiiciik bir fraksiyon olarak bulundugu
gdzlenmistir. Balik ve midye 6rnekleri (n= 854 birey) 2009 ve 2011 yillar arasinda Izmir Kérfezi’nin farkl
bolgelerinden toplanmistir. Tiim biyota 6rneklerinde, toplam arsenik ig¢indeki inorganik arsenigin yiizdesi 3.43 +
3.38% (0.11-11.8%) bulunmustur. Mullus barbatus i¢in ortalama toplam arsenik seviyeleri Diplodus annularis ve
Mytilus galloprovincialis tiirlerine gore 6 kat daha yiiksek gozlenmistir. Bu ¢alisma aymi zamanda balik
orneklerindeki As diizeylerinin 6rnekleme konumlarina bagli olarak degistigini ve maksimum As
konsantrasyonlarinin Gediz istasyonunda bulundugunu ortaya ¢ikarmustir. Elde edilen sonuglar baliketi ve kabuklu
tilketimi yoluyla hesaplanmis giinliik As alimlarinin FAO/WHO tarafindan belirlenen BMDLos degerlerinin
altinda oldugunu gostermistir. Arsenigin toksisitesinin kimyasal formuna bagli olmasi nedeniyle tiirleme analizinin
yapilmasinin 6nem tasidig1 bu arastirma tarafindan desteklenmektedir.

AnahtarKelimeler: Arsenik tiirleme, biyota, izmir Kérfezi, risk degerlendirmesi, sediment
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ABSTRACT

Total arsenic, arsenic(l1) and (V), Fe, and Mn were measured in 17 surface sediment samples from Izmir Bay.
Total As ranged from 8.87 to 28.3 pgg ! dry weight. Arsenite (As(l11)) was the most dominant form followed by
As(V), while organic arsenic represented a minor constituent (0.03 to 3.49 %). The highest concentration of total
As was observed at Gediz River estuary and exceeded lower threshold value (threshold effects level (TEL)).Due
to the biological reduction of As(V) and abundance of Fe(oxyhydr) oxides in the sediments, most inorganic As in
the Izmir Bay was present as As(l11).Besides, the levels of As were >TEL and <PEL at all stations, suggesting that
As may not currently impose ecologically dangerous impacts in the sedimentary environment of Izmir Bay.At all
sampling sites in the Izmir Bay, nevertheless, natural sources of As need to be considered to explain the distribution
patterns. Besides that the arsenic compounds in marine biota were evaluated from lzmir Bay (Eastern Aegean) and
found that inorganic arsenic occurred as a minor fraction.Fish and mussel samples were taken from different
regions of Izmir Bay between 2009 and 2011 (n=854 individual specimens).The average percentages of inorganic
arsenic to total arsenic for all biota samples were 3.43 + 3.38 % with a range of 0.11-11.8 %. The average total as
levels in Mullus barbatus were 6 times higher than Diplodus annularis and Mytilus galloprovincialis.This study
also revealed that spatial variation influenced the arsenic levels in the fish samples and the highest concentrations
of arsenic were found in Gediz site. Our study showed that estimated daily intakes of arsenic via consumption of
flesh fish and shell fish were below the BMDL s values established by FAO/WHO. The importance of speciation
analysis for arsenic is supported by thisresearch, because toxicity of arsenic is based on chemical form.

Keywords: Arsenic speciation, biota, 1zmir Bay, risk assessment, sediment
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OZET

Doktora tezi olarak yiiriitiilen bu calismada iki tabakali su sistemine sahip Hali¢, Bogaz ve Igneada’dan hava, su,
askida kat1 madde (AKM), net plankton ve sediment drnekleri toplanmis ve Arsenik, Selenyum ve Civanin
biyojeokimyasal dongiisii arastirilmistir. Caligma sonucunda elde edilen bulgulara gore; bu ii¢ elementin
atmosferdeki kaynagi genellikle antropojenik (evsel + endiistriyel) girdilerdir. Yagislar ile denizel ortama giren bu
elementler plankton ve bakteriler tarafindan kullanilarak organik formlarina doniistiiriilmektedir.Bu durumdan
birinci derecede sorumlu olan canlilar fitoplanktondur. Bunlardan ugucu olanlar atmosfere gegmektedirler. Canli
artiklarinin denizel ortamda en son ulastig1 nokta ise sedimentlerdir. Sedimentteki toplam Se ve Hg organik
maddede zenginlesirken, As ise tam tersi bir davranis sergileyerek inorganik formda birikmektedir. Sedimentteki
bakteriler tarafindan bu ii¢ elementin inorganik-organik doniisiimii saglanmakta ve sedimentten deniz suyuna
gegislerle bu dongii devam etmektedir.

Bu caligmadaki ikincil sonuglar ise; denizden havaya olan zenginlesmelerde Na elementi yaninda ilk defa Li
elementinin de kullanilarak “EFgeni;” degerlerinin hesaplanmasi ve Li elementinin de uygunlugunun tespit
edilmesidir. Ayrica 6l¢lim yaptigimiz istasyonlarda deniz suyunda Olgiilen Eh degerleri genellikle 300 mv
altindadir. Bu da &lgiim yaptigimiz denizlerimizin oksidasyon rediiksiyon potansiyeli agisindan ¢ok saglikli
olmadiginin bir gostergesidir. Bu caligmada belirlenen rH degerleri 21- 27,5 arasinda degismektedir. Sonuglar
incelenen ortamlarin hafif indirgen 6zelligi tasidigin1 gostermektedir. Tez ¢alismasinin diger bir 6nemli sonucu da
oksijen varliginda 6lgiim yaptigimiz sularimizda As"' ve Se'V tiiriiniin olmayacag fikrinin hem teorik olarak hem
de 6lglim yapilarak yanlis olsugu ortaya konmustur.

Anahtar Kelimeler: Istanbul Bogazi, Halig, bioyojeokimyasal dongii, arsenik, selenyum, civa
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ABSTRACT

In this thesis,biogeochemical cycle of arsenic, selenium and mercury was researched. For this purpose, sediment,
water, suspended solids, net plankton and aerosol samples were collected at the selected stations and various
chemical analysis were done. According to the results of this study; the source of these three elements is usually
anthropogenic (domestic + industrial) inputs in atmosphere. Elements which are entered with rainfall, are
converted to organic forms by plankton and bacteria. Due to volatile species are passed to atmosphere.
Phytoplankton organisms are primarily responsible for this transformation. Sampling locations must far away
from anthropogenic influence to observe the transformation clearly. Marine organisms residues were finally
reached to the sediment. While total Hg and Se enriched in organic matter, arsenic exhibited opposite behavior
and accumulating as inorganic form. Inorganic - Organic transformation of these elements provided by bacteria
and also the passege from sediment to sea water.

The secondary results of this study are that lithium element has been used firstly instead of Sodium element at the
enrichment from sea water to air and Lithium element is suitable to calculated of the “ZFsea” values. In addition,
generally, Eh values of the sea waters are below 300 mv at the measured station. rH values are also vary between
21 with 27,5. This result shows that Eh values of our waters is not healthful. The other important result of this
study proofs that the As"' and Se'Vare both present in the presence oxygen. This situation also supported by the
low results of Eh and rH values.

Keywords: Bosphorus, Golden Horn, biogeochemical cycle,arsenic, selenium,mercury
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OZET

Yaklasik 1250 m derinliginde havzalar, bunlar1 ayiran sirtlar ve 100 m’den s1g self alanlarindan olugan Marmara
Denizi; Kuzey Anadolu Fay Zonu iizerinde yer almakta ve tabani bu zona ait birgok aktif fay pargasi tarafindan
kesilmektedir. Aktif faylar boyunca deniz tabaninda soguk gaz ve siv1 ¢ikislar1 (cold seeps), karbonat kabuk ve
bacalar1 ve gevrelerinde siyah ¢okeller bulunmaktadir. Bu olusumlar MARNAUT ve MARSITE projeleri
kapsaminda Victor 6000 Uzaktan Kumandali Aract (Remotely Operated Vehicle, ROV) ve Nautile insanl
denizaltis1 kullanilarak gézlemlenmis ve orneklenmistir. Otijenik karbonat ve siyah g¢okeller, faylar boyunca
Marmara Denizi tabaninda soguk akiskan (gaz ve siv1) ¢ikislari ile iliskilidir. Cokellerin siyah rengi ince taneli Fe-
monosiilfid mineralleri nedeniyledir. Siyah siilfidli ¢okel tabakasinin altinda ve etrafinda ¢ogunlukla tabaka
halindeki karbonat kabuklar1 bulunur. Siyah ¢6kellercogunlukla bakteri ortiisii ile kaplhidir. Bu bakteri ortiisii ile
birlikte tiip kurtlar1 (Polychaeta), ¢ift kabuklu (bivalve) ve ekinitlerden olusan zengin bir kemosentetik yagam
zinciri bulunmaktadir. Akigkanlarin odaklandigi noktalarda karbonat bacalari olusmustur. Akiskanlar genel olarak
dip suyu sicakligindadir (~ 14°C).

Karbonat kabuklarinin kalinliklar1 5 cm ye, baca ve tepelerinin yiikseklikleri ise 2 m ye kadar ¢ikmaktadir. Otijenik
karbonatlarin biiyiik bir kism1 agirlikli olarak aragonitten olusmustur. Orneklerin birkaci ise esit miktarda aragonit
ve kalsitten olugsmustur. Yiiksek Mg-Kkalsit genellikle eser bilesen olarak bulunur. Marmara Denizi’nde genel
olarak metan/siilfat sinir1 deniz tabaninin 2-5 m altinda olmasina karsin, aktif metan ¢ikisalanindabu sinir deniz
taban1 veya deniz tabanina yakin bir derinliktedir. Bu durum ve otijenik karbonatlarin hafif 6**Cdegerleri (-29.8ve-
46.3%o V-PDB aralig1) karbonat ve siilfidli ¢okellerin faydan ¢ikan metanin anaerobik oksidasyonu ile olustugunu
gostermektedir. Bu bakteriyal (mikrobiyal) metan oksitlenme tepkimesi karbonat ve siilfidli ¢okellerin olusmasi
i¢cin gerekli olan HS've HCOgsiyonlarini saglamaktadir. Metanin kdkeni biyojenik veya termojeniktir. Ancak,
ozellikle sirtlar iizerinde oldugu gibi, agir §*3C degerleri (-13.65ve -24.90%o V-PDB aralig1) iceren bazi otijenik
karbonatlardaki karbonun kokeninin organik maddenin ve petroliin oksitlenmesi ile olusmus karbondiyoksit
olduguna isaret etmektedir. Metan/siilfat sinirinda olusan biyojeokimyasal tepkimeler zengin bir yasam zincirinin
besin ve enerji kaynagini olusturmaktadir. Otijenik karbonatlarin oksijen izotop degerleri Akdeniz suyunun izotop
degerleriyle aynidir.

Anahtar Kelimeler: Marmara Denizi, soguk akiskan, aktif fay, otijenik karbonat, durayl izotoplar
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ABSTRACT

The Sea of Marmara is intercepted by active fault segments of the North Anatolian Fault zone and consists of ca.
1250 m-deep basins, pressure highs, and shelf areas less than 100 m deep. The active faults are associated with
cold seeps, authigenic carbonate crusts, carbonate chimneys and mounds and black sediments. These sites were
observed and sampled during the Nautile submersible and Victor 6000 Remotely Operated Vehicle (ROV) dives
carried out during MARNAUT and MARSITE cruises in 2007 and 2014, respectively.

The authigenic carbonate and black sediments are related to the cold seeps along the active faults.The black colour
is due to the presence fine-grained Fe-monosulphides. The black sulphidic sediments are underlain or surrounded
by carbonate pavements. They are commonly covered by bacterial mats which accommodate a rich chemosynthetic
community of bivalves, sea urchins and marine annelid worms (Polychaeta). The carbonate crusts range up to 5
cm in thickness and the chimneys andmounds are up to 2 m high. Some chimneys are active emitting fresh to
brackish water at ambient bottom water temperatures (14°C). The authigenic carbonates consist mainly of
aragonite with trace amounts of high Mg-calcite. A few samples contain subequal amounts of aragonite and calcite.
In the active methane emission zones, the sulphate/methane boundary occurs at or close to the seafloor, whereas
elsewhere in the Sea of Marmara, the same boundary is located at 2-5 m below the seafloor. This, together with
commonly very light stable carbon isotope values (**C=-29.8 to — 46.3 %, V-PDB), indicates that the anaerobic
oxidation of high methane flux emitted from the active faults is the major process that provides the necessary HS"
and HCOgs ions for the formation of Fe-sulphides in the black reduced sediments and the carbonates in the
authigenic crusts, chimneys and mounds at or close to the seafloor. Furthermore, the anaerobic methane oxidation
reaction provides food and energy for the rich chemosythetic life. The origin of methane is either biogenic or
thermogenic in the Sea of Marmara. However, some heavy 8'°C values (-13.65 to -24.90 %o V-PDB), as
specifically observed on the pressure highs, suggest derivation of carbon from the oxidation of organic matter or
degradation of oil. The oxygen isotope composition of the authigenic carbonates is similar to the Mediterranean
water isotopic composition.

Keywords: Marmara Sea, cold seep, active fault, authigenic carbonate, stable isotopes
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OZET

Marmara Denizi giiney selfinde DKD-BGB yonlii bir girinti olusturan Bandirma Korfezinin morfolojik
ozelliklerini, i¢indeki yakin gegmis ¢cokel yapisini ve depolanma birimlerinin ortamsal gelisimini agiklayabilmek
icin 2012 yilinda toplanan yiiksek ¢oziiniirliik si1g yansima verileri sismik stratigrafik prensiplere gore
yorumlanmustir.

Yansima kesitlerinde farkli depolanma karakterli ve birbirlerinden uyumsuzluk diizlemleriyle ayrilmis 3 birim
gozlenmis, bunlar deniz tabanindan asagiya dogru C3, C2 ve C1 olarak isimlendirilmigtir. Paralel uzantili, zayif
i¢sel yansima karakteri ve havza yapisina bagl olarak degisken kalinlig1 ile temsil edilen, iist yiizeyi giincel deniz
tabanini olusturan ve altindaki birimleri uyumsuz 6rten C3 birimi ¢aligma alani i¢inde gézlenen en geng sedimanter
istiftir. Zayif genlikli igsel yansimalari altindaki C2 birimi {izerine kiyisal onlap u¢lanmalartyla sonlanmaktadir.
Ustiindeki C3 ile altindaki C1 birimleri arasinda yer alan C2 birimi kesikli ve mercek sekilli yapusi, ilerleyen,
zaman zaman kuvvetli yansima karmasigi seklinde gozlenmektedir. C2 biriminin, goreceli olarak yiiksek su
seviyesi siirecinde, akarsu, gol ve denizel gecisli bir depolanma ortami iginde gelistigi sdylenebilir. En altta yer
alan C1 birimi, Ustiindeki C2 biriminden uyumsuzluk yiizeyi ile ayrilmaktadir. Bolgesel olarak bazen paralel
acilan, bazen de akustik temelin yiikselen geometrisi nedeniyle yukar1 egimlenmis yansimalarla temsil edilen C1
biriminin goreceli olarak transgresif sistem izleri siiresince gelistigi soylenebilir.

Sismik kesitlerden ve olusturulan eski morfolojik yapi haritasindan eski kiy1 izleri, bu izlerin giincel deniz
seviyesinin yaklasik 50 m asagisinda oldugu ve son buzul déneminde golsel bir ortamin varlig1 belirlenmistir. Bu
eski g6l herhangi bir akarsu etkisiyle beslenmeyen durgun bir depolanma ortamini géstermektedir. Kapidag sirti
nedeniyle, Gemlik korfezindeki diger bir eski gol gibi paleo-Marmara golii igine akamayan gol sulari, heniiz bir
tombolo yapist gelismediginden Kapidag Yarimadasinin giineyinde yer alan Kapidag-Edincik fay sisteminin
olusturdugu vadi yapist i¢inden Erdek Korfezine dogru dokiilmektedir.

Anahtar Kelimeler: Bandirma Korfezi, sismik stratigrafi, i¢sel yansima, depolanma ortami, paleo-gol
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ABSTRACT

The main purpose of this study is to determine the main morphological features of the Bandirma Bay, a ENE—
WSW oriented transpressional basin, the stratigraphic setting in this basin, and types of depositional environments
established within this sedimentary basin. For this purpose high-resolution seismic (CHIRP) data were acquired
in 2012, and interpreted according to the principles of sequence stratigraphy.

On the basis of the depositional systems and internal reflection characteristics, three main seismic units (C3, C2
and Cl1 from top to bottom) are defined in the Bandirma Bay sedimentary basin. The uppermost seismic unit
consists of weak and internally parallel reflectors with coastal onlaps onto Unit C2. This unit is characterized by
discontinuous, parallel to sub-parallel, undulating reflections. Unit C2 unconformably overlies a deformed Unit
C1. The basal surface of Unit C2 forms a major shelf-crossing unconformity surface developed during the last
glacial period. This is the deepest sedimentary package constituting the folded basement in the Chirp data. The
interface between Units C1 and C2 represents the upper surface of the Early—Middle Pleistocene sediments
identified in the sea. The internal stratification of Unit C1 varies throughout the study area from parallel divergent
to undulating reflections, mainly affected by the morphology of underlying erosional surface. Unit C1 represents
the transgressive deposits on the shelf area which were formed during relatively rapid sea-level rise.

The paleo-shoreline was determined at 50 m below the present sea level. In the consequence of correlation with
this depth value and paleo-morphological map; we consider that Bandirma Bay was a paleo-lake during the
lowstand systems tract. It was interpreted as a calm lake, since no riverine deltas were observed, and discharging
into the Erdek Bay to the west via a paleo-channel located at the southern margin of the Kapidag Peninsula before
the modern isthmus was developed.

Keywords: Bandirma Bay, seismic stratigraphy, internal reflection, depositional environment, paleo-lake
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TURKIYE VE CEVRESI DENIiZLERINDE DEPREMSELLIK

Dogan KALAFAT
B.U. Kandilli Rasathanesi ve DAE., 34684 Cengelkoy-Istanbul
(kalafato@boun.edu.tr)

OZET

Tiirkiye ii¢ tarafi denizlerle kaph bir cografyada yer alir. Ulke karasini ¢eviren 3 biiyiik denizde 6nemli deprem
aktiviteleri goriilmektedir. Ozellikle Ege Denizi deprem aktivitesinin en yogun oldugu bir yerdir. Son yiizyilda
meydana gelen 25 énemli deprem (M>6.0) ve yaklagik 21.500 irili ufakli (M>2.0) deprem deniz tabaninda 6nemli
aktif faylarin mevcudiyetini géstermektedir. Ege Denizi icerisinde genel olarak Kuzey Ege en aktif alanlardan bir
tanesidir ve etkinlik KAFZ nun bati uzantis1 olarak nitelendirilmektedir, nitekim yapilan fay mekanizmasi
¢ozlimleri de dogrultu atimli faylar1 desteklemektedir. Orta Ege, 6zellikle Anadolu Yarimadasi kiy1 seridi boyunca
yogun deprem aktivitesi gézlenmekte ve meydana gelen depremler oblik faylanma 6zelligi tasimaktadir. Giiney
Ege’de ise depremsellik Afrika tektonik levhasi ve dalma-batma zonunun da etkisi ile oldukga karisik bir deprem
olus diizeni igermektedir. Ozellikle Oniki Adalar bdlgesinde deprem odak derinliklerinin yaklagik 150-170 km.
derinliklere kadar indigi gorilmektedir. Deprem etkinligi giineybati kiyillarimiz boyunca yogun olarak
stirmektedir.

Akdeniz’de ise ozellikle Girit-Rodos Adalar1 ve ¢evresinde yogun ve dnemli biiyiikliikte depremlerin ¢ok sik
araliklarla meydana geldigi goriilmektedir. Son yiizyilda 6zellikle Girit-Kibris yay1 boyunca deprem etkinliginin
cok belirgin bir sekilde attig1 ve dnemli depremlerin yay boyunca meydana geldigi goriilmektedir. Girit ve yakin
cevresindeki depremlerin faylanma mekanizmalarinda, bolgenin dalma-batma zonu 6zelliginden dolay: ters
faylanmalar agirlik kazanmaktadir. Orta Akdeniz, 6zellikle Antalya Korfezi agiklart ve Kuzey Kibris Tiirk
Cumbhuriyeti (KKTC) kuzey kiyilar1 boyunca depremler etkili olmaktadir. Akdeniz agiklarindaki depremler yogun
olarak oblik faylanmalarin bu bolgede hakim oldugunu gostermektedir. Ayrica Kibris adasinin giineybatisinda
énemli deprem aktivitesi goriilmektedir. Bunun yaninda Dogu Akdeniz’de Iskenderun Kérfezi- Antakya agiklar
ve Suriye agiklarinda 6nemli deprem etkinlikleri gézlenmektedir.

Karadeniz’de ise genelde ¢ok yogun deprem aktivitesi goriilmemekle birlikte, 6zellikle aletsel dénemin ilk
yarisinda az sayida meydana gelen onemli depremlerin faylanma mekanizmalarinin detayli olarak ortaya
konulamamasina ve genel olarak bolgenin deprem olus diizeni hakkinda detayli bilgi edilmesine olanak
vermemistir. Ayrica Karadeniz’in ¢evreleyen iilkelerin sismik istasyon sayisinin yakin tarihlere kadar yeterli
olmamasi bolgedeki depremlerin giincel tektonik hareketlerle iliskilerinin agiklanmasinda giigliiklere neden
olmustur. Bolgedeki sismik aktivite genel olarak Giircistan agiklari, Kirim-Rusya arasi basen kenarlar1 boyunca,
Bulgaristan-Romanya, Bulgaristan-Tiirkiye-Trakya sinir1 boyunca ve Giiney Karadeniz’in orta boliimii-Tiirkiye
aciklarinda goriilmektedir. Karadeniz’in merkez ve dogu kismi-basen i¢i fazla deprem iiretmemekte ve basen
kenarlar1 sismik bakimdan daha aktif olarak géziikmektedir.

Marmara bir i¢ deniz olmasina ragmen yaygin ve yogun bir deprem aktivitesi gézlenmektedir. Bunun en énemli
nedeni ise Kuzey Anadolu Fay Zonu’nun kuzey ve giiney kollarimin Marmara Denizi’nden gegmesidir. B6lge ayni
zamanda sismik bosgluk olarak tanimlanmaktadir ve gelecekte bityiik depremin beklentisinin oldugu bir alandir.

Sorumlu yazar, TUBITAK Bilim insam Destekleme Daire Baskanligi’nin 2014 Yili 2219-Yurt Dist Doktora
Sonras1 Arastirma Burs Programi kaspaminda ve MIT Yer Kaynaklar1 Laboratuvari (ERL) tarafindan
desteklenmistir. Caligma boyunca tesvik ve yardimlari i¢in Prof. Dr. M.Nafi Tokséz’e tesekkiirlerimi ve
takdirlerimi sunarim.

Anahtar Kelimeler: Ege Denizi, Akdeniz, Karadeniz, Marmara Denizi, depremsellik
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OFFSHORE SEISMICITY AT SEAS AROUND TURKEY

Dogan KALAFAT
Bogazici University Kandilli Observatory and ERI., 34684, Cengelkiy-Istanbul
(kalafato@boun.edu.tr)

ABSTRACT

Turkey is in a geography surrounded by seas on 3 sides. Important earthquake activities are observed in 3 great
seas covering the land. Especially Aegean Sea is the place where earthquake activity is the most densely observed.
25 important earthquakes (M>6.0) and nearly 21.500 (M>2.0) earthquakes which occurred in the last century show
the existence of important active faults on the seabed. Generally Northern Aegean is one of the most active areas
within Aegean Sea and activeness is qualified as the Western extension of NAFZ, also analyses of fault mechanism
support these strike-slip faulting. Intensive earthquake activity is observed in Central Aegean and especially along
the coast of Anatolian Peninsula and these earthquakes have the quality of oblique faulting. Seismicity in the
Southern Aegean has quite a complex earthquake formation with the effect of African tectonic plate and subduction
zone. Especially, in the area of Dodecanese Islands it is observed that earthquake depths reach 150-170 km
approximately. Earthquake activity lasts along southwest intensively.

It is seen in the Mediterranean and especially in and around Crete-Rhodes Islands that frequent and severe
earthquakes took place quite commonly. In the last century it is observed that earthquake activity has increased
distinctively along Crete and Cyprus arc and important earthquakes have taken place along this arc. Faulting
mechanism of earthquakes in and around Crete has subduction zone characteristics of the region and trust faulting
types are quite common. Earthquakes are effective in the Central Mediterranean, especially in the off-shore of
Antalya Gulf and northern shores of Turkish Republic of Northern Cyprus (TRNC). Earthquakes in the off-shore
of Antalya Gulf show that oblique faults are dominant in this region. Moreover, important earthquake activity is
observed in the southwest of Cyprus. In addition to this, important earthquake activities are also observed in the
off-shore of Iskenderun Gulf-Antakya in the Eastern Mediterranean and offshore of Syria.

Intensive earthquake activity is not observed in the Black Sea Region, yet important earthquakes which occurred
in the first half of instrumental period caused inability to put forward faulting mechanism in details and hindered
obtaining detailed information about earthquake pattern in the region in general sense. Moreover, until recently
there was insufficient number of seismic stations in the countries surrounding the Black Sea which caused
difficulty in explaining the relation between earthquakes in the region and updated tectonic movements. Seismic
activity of the region is generally seen in the off-shore of Georgia, along the edge of basin between Russia-Crimea,
along the boundary of Bulgaria-Romania, Bulgaria-Turkey-Thrace and in the center of Southern Black Sea —
offshore of Turkey. Central and Eastern section of the Black Sea and inside the basin do not generate too much
earthquakes and basin edges seem more active in seismic sense.

Although Marmara is an inland sea, widespread and intensive earthquake activity is observed. The most important
reason of this is northern and southern fault branches of Northern Anatolia Fault Zone pass through the Marmara
Sea. The zone is also defined as seismic gap and is an area where a great earthquake is expected in the future.

This study was supported by the Department of Science Fellowship and Grant programs (2014-2219) of TUBITAK
(The Scientific and Technological Research Council of Turkey) and by Massachusetts Institute of Technology
(MIT) The Earth Resources Laboratory (ERL). I express my thanks and appreciation to Prof.M.Nafi Toksoz for
his encouragement and assistance.

Keywords: Aegean Sea, Mediterranean, Black Sea, the Sea of Marmara, seismicity
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DENIiZ TABANI SEDIiMAN DAGILIMININ iNCELENMESI VE DAGILIMI
ETKIiLEYEN FAKTORLER: iTU DENIZCILIK FAKULTESI LIMANI
ORNEGI
Barbaros Simsek, Ozgiir Demirci, (")zgiir "l:iirkmen, Oktar Kurtulus, Murat Evren, Ozkan
OKksiiz
MTA Genel Miidiirliigii Deniz Arastirmalari Dairesi Baskanligt
(barbaros.simsek@mta.gov.tr)

OZET

Deniz tabanimin giincel sediment dagiliminin arastirilmasi amaciyla gemi ile denizde gergeklestirilen ¢alismalarda
deniz tabanin en st kesiminden Ornek almaya yarayan kepge tipi Ornekleyiciler ile yiizeyden itibaren
derinlemesine drnek alimina imkan veren karot tipi drnekleyiciler kullanilmaktadir.

Istanbul Tuzla'da yer alan, ITU Denizcilik Fakiiltesi Limaninda, MTA Selen Arastirma Gemisi (21 m x 5m) ile
Kurumlararas: Isirligi Protokolii ¢ergevesinde 2011 yilinda gerceklestirilen deniz tabani sediment dagiliminin
arastirilmasi ¢aligmalar1 kapsaminda kepge tipi 6rnekleyici ile alinan sediment 6rneklerinden elde edilen deniz
taban1 sediment dagilimina ait sonuglar bu bildirinin konusunu olusturmaktadir.

Bu kapsamda, ITU denizcilik Fakiiltesi Limam deniz tabam sediment dagiliminin belirlenmesinde, ¢alisma alanim
optimum sekilde 6rnekleyecek 19 adet istasyonda, kepge tipi sediment 6rnekleyici ile alinan sediment 6rnekleri
MTA Genel Miidiirliigii laboratuvarlarinda tane boyu siniflandirmasi Folk (1980)’de belirtilen Wentworth
Olgegine gore belirlenerek ¢aligsma alaninin deniz tabani sediment dagilimi elde edilmistir.

Sediment dagilim sonuglarina gore deniz tabani sediment dagilim haritas: yapilarak haritanin yorumlanmasinda
limanda mevcut mendirek, akarsu girdisi ile osinografik ve hidrografik 6zellikler ile sismik kesitler de birlikte
degerlendirilmis ve caligmanin yapildigi donemdeki mevcut deniz tabani sediment dagilimi belirlenmistir.

Anahtar Kelimeler: Deniz, harita, sediment, Tuzla
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INVESTIGATION OF SEABOTTOM SEDIMENT DISTRIBUTION AND
DISTRIBUTION OF FACTORS AFFECTING: EXAMPLE OF ITU FACULTY
OF MARITIME PORT

Barbaros Simsek, Ozgiir Demirci, (")zgiir "l:iirkmen, Oktar Kurtulus, Murat Evren, Ozkan
Oksiiz
Department of Marine Research - General Directorate of Mineral Research and Exploration
(barbaros.simsek@mta.gov.tr)

ABSTRACT

In on-board marine studies, to investigate the present sediment distribution of the seafloor, grab samplers are used
to sample the uppermost section of the seafloor and core type samplers are used to sample towards the depths
beneath the seafloor.

The subject of this abstract is the results of the seafloor sediment distribution which were obtained by grab sampler
on MTA Selen Research Vessel (21 m x 5 m) in order to investigate the seafloor sediment distribution in ITU
Faculty of Maritime Port, located at Tuzla, Istanbul, as a part of Interacademic Collaboration Protocol.

In this context, 19 stations were sampled by grab sampler in ITU Faculty of Maritime Port in order to represent
the study area optimally. These samples were classified according to Wentworth scale of Folk (1980) grain size
classification in MTA laboratories to obtain the seafloor sediment distribution of the study area.

According to sediment distribution results, seafloor sediment distribution map was constructed and interpreted
with the presence of the mole, runoff input river sediment,oceanographic and hydrographic characteristics with
seismic sections and present seafloor sediment distribution was determined.

Keywords: Marine, map, sediment, Tuzla
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OZET

Kuzey Anadolu Fayir’nin (KAF) kuzeybat1 Tiirkiye’deki kesimi Kuzey, Orta ve Giiney Kol olmak {izere ii¢ ana
kola ayrilir. M<7.6 biiyiikliigiindeki 1999 yili depreminden bu yana yapilmakta olan sismik yansima ¢aligmalar1
genelde Kuzey Kol iizerine odaklanmig olup, buna karsin gliney Marmara selfi boyunca uzanan Orta Kol’un
karakteristigi hakkinda pek az yayinlanmis veri bulunmaktadir. Bu ¢aligmada, hakkinda az bilgi bulunan KAF’1n
Orta Kol’u iizerindeki fay geometrilerine odaklanarak, Orta Kol boyunca elde ettigimiz yeni ¢ok-kanalli sismik
veriler, detayli manyetik ve batimetrik veriler sunulmaktadir. Aym zamanda Calisma kapsaminda, Giiney
Marmara Bolgesinde ikili farklar yontemi kullanilarak 2004-2015 yillari arasinda olugsmus deprem lokasyonlari
gercek yerlerine taginmistirCaligma siiresince hem denizde hem de karada manyetik 6l¢iimler yapilmis ve ayrica
deniz altinda tespit edilen yapilarin karadaki devamliliklarini bulabilmek amaciyla Bandirma Korfezi giineyinin
yeni bir jeolojik ve manyetik haritas1 hazirlanmigtir.

Bandirma Kérfezi ve Imrali Adas: arasinda elde edilen yeni jeofizik ve jeolojik veriler, Marmara Denizi giiney
selfi tizerindeki havzanin bir transtansiyonel havza oldugunu gostermektedir. Sismik verilerin tektonik analizleri
bu transtansiyonel havzanin, KAF’m Orta Kolu’nun pargalari olan bir seri fayin aktivitesine bagli olarak agildigini
gostermektedir.

Anahtar Kelimeler: Kuzey Anadolu Fay1 (KAF), Orta Kol, Giiney Marmara Selfi, sismik, manyetik, Relokasyon
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ABSTRACT

The North Anatolian Fault (NAF) splits into three major branches in northwestern Turkey; Northern, Middle and
Southern Branches. Since the M<7.6, 1999 earthquake most of the seismic reflection studies concentrated on the
Northern Branch whereas there is very limited published data on the characteristics of the Middle Branch of the
North Anatolian Fault lying along the southern Marmara shelf. In this study we report new multi-channel seismic,
detailed magnetic and bathymetric data on the less known Middle Branch of the NAF, with focus on the detailed
fault geometry. Alsoln this study the Double Difference algorithm was used to relocate earthquake,which occurred
between 2004-2015 in Southern Marmara, locations to their true locations. We have gathered magnetic data both
offshore and on land and we also provide a new geological and magnetic map as well as structural data on the
southern part of the Bandirma Bay showing the continuation of the offshore structures on land.

Our new geophysical and geological data, collected between the Bandirma Bay and Imrali Island, together shows
that the basin along the southern Marmara shelf opened as a transtensional basin. Tectonic analyses of the seismic
data suggests that this transtensional basin probably oppened under the control of a series of faults together making
up the Middle Branch of the NAF.

Keywords: North Anatolian Fault (NAF), Middle Branch, Southern Marmara Shelf, seismic, magnetic, Relocation
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GRAVITE VERI MODELLEMESINE BiR ORNEK: KIBRIS

Sinan DEMIREL, Fatih ADATEPE
Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Vefa/Istanbul
(sinan@istanbul.edu.tr)

OZET

Kibris’mn yer aldig1 Dogu Akdeniz bolgesi tektonik anlamda aktif bir kusak tizerinde yer almaktadir. Tarih boyunca
stratejik 6nemde olan Kibris, giinlimiizde de dogal kaynak potansiyeli ile degerini korumaktadir. Jeolojik olarak;
Girne (Begparmak), Torodos, Mamonia ve Otokton bdlgesi olmak tizere dort kisimdan olusmustur.

Bu ¢alismada, Kibris’in Bouguer Gravite haritasi iizerinden kapanimlar dikkate alinarak ii¢ adet kesit alinmistir
(AA’, BB’ ve CC’). Bu kesitlere iki boyutlu modelleme yontemleri uygulanarak yeralti yapisal modelleri elde
edilmistir. Yapilan degerlendirmeler sonucunda, Kibris Trodos Masifinin iizerinden alinan kesitte (AA”) taban
derinliginin 40 km oldugu ve bu masifin yaklasik olarak ortasinda yer alan Olimpos Dagi’nin bir sokulum seklinde
olustugu distiniilmiistiir. BB’ kesiti Torodos Masifini kesecek ve CC’ kesiti kuzeyde Besparmak Daglari’ndan
gececek sekilde Kuzeybati-Giineydogu yonlii olarak alimmustir. Her iki kesitinde ortalama taban derinliklerinin 35
km civarinda oldugu belirlenmistir. Tiim kesitlerin jeolojik yap1y1 iyi yansittig1 sdylemek miimkiindiir.

Anahtar Kelimeler: Bouguer gravite, modelleme, Kibris, tektonik yap1

AN EXAMPLE OF MODELING OF THE GRAVITY DATA: CYPRUS

Sinan DEMIREL, Fatih ADATEPE
IU Institute of Marine Sciences and Management Vefa/lstanbul/Turkey
(sinan@istanbul.edu.tr)

ABSTRACT

The Eastern Mediterranean region where Cyprus is also located in resides in a considerably tectonically active
zone. The Cyprus Island, which has been of strategic importance throughout history, is still preserving its
significance. Geologically it has been divided to four regions as Kyrenia, Torodos, Mamonia and Otocon.

In this study, structural cross-sections have been obtained by applying modeling techniques on three cross-sections
(AA’, BB’ and CC’) taken from the Bouguer gravity map of Cyprus. Based on the evaluations it can be reported
that the layer depth of the (AA’) cross-section over the Troodos Massif is approximately 40 kilometers, and that
the Mount Olympus, which is located almost midway on the massif, is formed as an intrusion. The layer depths of
the other two cross-sections (BB’ and CC’) have been measured to be approximately 35 kilometers.They have
been found out that these cross-sections are compatible with the geological structure.

Keywords: Bouguer gravity, Cyprus, modeling, tectonic structure.
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OZET

Cinarcik havzas1 Marmara Denizi i¢inde, Kuzey Anadolu Fay1 boyunca ¢ek-ayir tektonizmasi sonucu olusmus
derin havzalardan bir tanesidir. Bu calisma i¢in Cinarcik havzasinin en dogusunda ¢ok sayida sig sismik veri
toplanmis ve yorumlanmustir. Bu sismik veriler deniz tabani derinlik haritasi ve geri saginim haritasi ile birlikte
degerlendirilmistir. Sismik verilerin yorumlanmasi sonucu gol sartlarindan deniz sartlarina gegis déenminden
bugiine depolanmis olan ¢okellerin kalinlik haritast yapilmistir. Bu kalinlik haritasina filtre uygulanmis, bolgesel
egilim lokal etkilerden ayrilmistir. Bolgesel egilim havza i¢indeki genel sedimantasyonun belirlenmesine, local
anomalilerde aktif faylanmanin ¢okellere etkisinin anlasilmasi i¢in kullanilmustir.

RECENT SEDIMENT DEPOSITION IN CINARCIK BASIN, MARMARA SEA

Devrim Tezcan?, Namik Cagatay®, Yizhaq Makovsky®

aMiddle EastTechnical University, Institute of Marine Sciences
bIstanbul Technical University, EMCOL and Faculty of Mines, Department of Geological Engineering, Istanbul
°Department of Marine Geosciences, University of Haifa, Haifa,lsrael

(devrim@ims.metu.edu.tr)

ABSTRACT

Cmarcik Basin is one of the deep basins in Marmara Sea formed as a result of pull apart tectonics along the North
Anatolian Fault. In this study, extensive high resolution subbottom profiler data were collectedand interpreted in
easternmost part of the Cinarcik Basin. The seismic sections, bathymetry and backscattering data were analyzed
together. Based on the interpretation of seismic data, a thickness map of the sediments deposited since the
lacustrine to marine transition was formed. A filter is applied to the thickness map to separate the regional trend
from local anomalies. Regional data provides a general trend of sedimentation in the basin, and the local anomalies
were used to figure out the effects of active faulting on sediment deposits.
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OZET

Gaz hidrat1 veya klatrati, su ve gaz molekiilleri tarafindan olusturulan buza benzeyen Kristal yapilardir. Hidratlar,
yiiksek basing ve disiik sicaklik kosullarinda olusur. Metan (CHa), etan (C2Hs), propan (CsHg), karbondioksit
(COy), hidrojen siilfir gibi bilesikler uygun kosullarda hidrat olusturabilir. Dogada, ¢ogunlukla CH4 hidrati
(yaklasik olarak dogadaki hidratlarin % 99°’nu) okyanus sedimentlerinde (% 99) ve permafrotlarda olusmustur.
Tiim diinyada hidratlarin yiiksek potansiyelinden dolayi, son 10 yilda, bir ¢ok gaz iiretim g¢alismasi ve saha
calismalar1 yapilmistir. Ayrica, Karadeniz’de 71.8 standart trilyon metre kiip CH4 miktarina kadar ytiksek bir hidrat
potansiyeli vardir. Karadeniz ileride su an dnemli bir enerji potansiyeli olan Kuzey Deniz’i gibi olabilecegi
diistiniilmektedir ancak Karadeniz detayl bir sekilde arastirilmamistir. Karadeniz’de gaz hidrat oldugu gdsteren
gaz sizintilari, hidrat tepecikleri, BSR yansimlari ve hidrat ornekleri gibi birgok etken olmasina ragmen,
Tirkiye’deki gaz hidrat ¢aligmalar1 Japonya, ABD, Cin, Giiney Kore, Hindistan ve Almanya gibi bir¢ok iilkenin
cok gerisindedir. Bu yiizden, Tiirkiye’nin gaz ithalatin1 6nemli birsekilde diisiirme potansiyeline sahip olan gaz
hidratlarnin aragtirlmasi i¢in bir cok ¢aligma gerekmektedir.

Bu calismada, Karadeniz’deki potansiyel gaz hidratlarinin kokeninin ve jeolojik yapisinin arastirmasi: ve
anlasilmas1 amacglanmustir ¢linkii bu tip rezervlerden gaz iiretimi i¢in gerekligi iiretim metodunun secilmesi ve
uygunlanmasi igin bu bilgiler énemlidir. ik olarak, Karadeniz’deki potansiyel gaz hidratlarinin kokeni
arastirilmistir. Karadeniz sedimenleri ile ilgili literatiirdeki tim BSR yansimalari, deniz tabani 6rnekleri ve sig
sedimenlerden alinan 6rnekler analiz edilmistir ve Karadeniz’de hem biojenik hemde termojenik gaz hidratlar
potansiyeli oldugu kanisina varilmistir.

Uretim analizleri igin sedimentlerdeki hidrat yapisi olduk¢a 6nemlidir. Ozellikle, kil zengini sedimentler,
tanecikleri dagitilmis sedimentler, deforme olan sedimentler ve kum igermeyen iri yapili hidratlar potansiyel enerji
kaynagi olarak goriillmemektedir. Kum igerisinde olugan hidrat rezervleri enerji kaynagi olarak goriilmektedir. Bu
yiizden bu ¢alismada, Karadeniz’de 6zellikle kum igerinde bulunan potansiyel gaz hidratlarinin tanimlanmast
amaclanmistir. Bu ¢alismada yapilan arastirmalara gore, gegirgen kum ve silt yapilari 6rnegin tiirbiditler ve
Karadeniz c¢evresindeki biiyiik paleo-nehir systemlerinin kanal-nehir tagima yapilarinin yiiksek rezervuar
kalitesine sahip oldugu beklenmektedir. Okyanuslarda, tiirbit kum-silt yapilar1 gaz hidratlar i¢in en 6nemli yapilar
olarak disiiniilmektedir ¢iinkii bu yapilar ¢ok iyi rezervuar 6zelliklerine (gbzenekli ve gecirgen) sahiptirler.
Bundan dolay1, Karadeniz’deki benzer gaz hidrat iceren gecirgen kum-silt nemli hedef yapilar olabilir. Tiirbiditler
gibi ayrica, tiirbidit dis1 gegrigen kum rezervleri Karadeniz’de gaz hidrat igeren dnemli yapilar olabilir. Bu tiir
kumlarin tanecik yapilar tiirbiditlerden daha biiyiik olabilir.

Anahtar Kelimeler: Gaz hidratlar1, Karadeniz, Metan
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ABSTRACT

Gas hydrate, or clathrate, is a nonstoichiometric ice-like crystalline composite that is established by water (host)
and gas molecules (guest). They form at low temperature and high pressure conditions. Methane (CH,), ethane
(C2He), propane (CsHs), carbon dioxide (CO>), hydrogen sulphide (H.S), etc. form gas hydrates at appropriate
conditions. In nature, mostly CH, hydrates (99 % of all hydrates in nature) are deposited in ocean sediments
(mostly 99 %) and permafrost. Last decade, many gas production studies and field trials have been conducted
because there is a huge gas hydrate potential in all over the world. Moreover, there is a huge gas hydrate potential
in the Black Sea up to 71.8 standard trillion cubic meter (tcm) of CH4. The Black Sea is considered to be next
North Sea, which has high energy potential now but the Black Sea is widely unexplored. Although there are many
indications of gas hydrates in the Black Sea such as gas seepages, pockmarks, mounds, bottom simulating
reflectance (BSR) lines and hydrate samples recovered, gas hydrate studies in Turkey are very behind of those
studies in Japan, USA, China, Korea, India and Germany. Therefore, many studies related to gas hydrates are
essential to produce gas from these reserves and decrease Turkey’s natural gas import.

In this study, it was aimed to characterize and understand the origin and geological structure of the potential Black
Sea gas hydrates because these are important to decide and apply gas production techniques to produce gas from
these reserves. Firstly, the origin of gas in the potential Black Sea gas hydrates was investigated. All BSR lines,
seafloor samples and some samples taken from shallow sediments of the Black Sea in literature were analysed and
it was concluded that the Black Sea has both thermogenic and biogenic gas hydrate potential.

The form of gas hydrates in sediments are quite important for production analysis. Especially, clay-rich host
sediments, grain-displacing in disrupted, deformed sediments, and massive occurrences are not considered as
potential energy sources. Hydrates deposited in sandy reservoirs are considered as an energy source. Hence, in this
study, it was also aimed to define potential hydrate reservoirs especially in sands. According to the investigations
in this study, high reservoir-quality in gas hydrate accumulations are expected in permeable sandy-silty deposits,
such as turbidites and channel-levee-systems of the large paleo-river systems around the Black Sea. In the world’s
oceans, turbidite sand-silt systems are considered as one of the most potential places for gas hydrates because they
have good reservoir properties (porous and permeable). Therefore, the permeable sandy-silty deposits might be
good targets depositing gas hydrates in the Black Sea. Additionally, to turbidites, non-turbidite (permeable) sand
reservoirs might be very good targets for gas hydrate reservoirs in the Black Sea and grain size of these sands
might be higher than those found in marine turbidite systems.

Keywords: Gas Hydrates, the Black Sea, Methane
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OZET

Denizel Gaz hidratlar, ¢ok biiyiik miktarlarda dogal gazi kita yamaglarinda tutmaktadirlar. Kiiresel 6lgekte buz
benzeri katilar iginde hapsolan gazlar alisageldik birikimler icindeki gazlarin pek ¢ok kati biiytikliiglindedir.
Sistematik arama ¢alismalar1 Japon sularinda denizel tortullar da birikmis gaz hidratlarin Japonya’nin ulusal gaz
ihtiyacinin 90 katindan daha fazla gazi oldugunu agiga ¢ikartmig bulunmaktadir. Simdilerde Giiney Dogu
Asya’daki diger tilkeler (Cin, Hindistan, Giiney Kore, Tayvan) ve ABD ulusal sularinda bulunan yerel gaz hidrat
hacimlerini arastirmaktadirlar. Japonlarin 2013 yilinda gergeklestirdigi basarili saha test ¢alismasi agik deniz gaz
hidrat rezervlerinden dogal gaz ¢ikarilip iiretilebilecegi gostermistir. Meksika korfezinde ortak endiistri projeleri,
Kanada da ve Alaska da karadaki tiretim ve daha ileride Giiney dogu Asya da agik denizde liretim denemeleri 2016
da planlanmis olup, dogal gazin gelecekte enerji kaynagi olarak gaz hidratlar i¢in artan kiiresel bir ilgi olarak altini
¢izmistir. Simdiye kadar, Avrupa denizleri gaz hidratlar i¢in sistematik olarak aranmamis bulunmaktadir. Bununla
beraber, Karadeniz de, Kuzey Denizin de, Akdeniz ve Atlantik kita kenarlari boyunca jeofiziksel veriler ve
niimerik modellemeler gaz hidratlarin varligini ¢ok kuvvetli bir sekilde gostermektedir. Avrupa, yerel gaz hidrat
kaynaklarindan gelisiminden kuvvetli bir sekilde faydalanabilecektir; bunlar gaz hidratlardan dogal gaz iiretilmesi
arz gilivenligini iyilestirirken gelecek enerji maliyetlerini diisiiriirken, fosil kaynaklardan Karbondioksit
emisyonunu diistiriilmesine katki koymasidir. Avrupa kendi acik denizlerinde gaz hidratlart aramali, hidratlardan
arama ve tretim teknolojilerini iyilestirmeli, dogal gaz i¢in yerel bir kaynak olarak gaz hidratlar gelistirmelidir.

Gaz Hidrat Marmara ve Ege Denizi’nde ve Karadeniz’de ki tortullarda yiiksek basing orta sicakliklarda meydana
gelir. Sismik Laboratuvar olan Seislab 2005 — 2016 yillar1 arasinda, gaz hidratlarin haritalanmasi1 ve deniz
tabanindan 6rnek alinmasi amaciyla pek ¢ok aragtirma ¢aligmalari yapmistir. Bu siirede ¢ok kanalli sismik yansima
kayitlari, ¢ok 1ginli batimetri, sparker, derinden ¢ekilen yandan taramali sonar ve Chirp gibi s1g miihendislik
sismigi sistemleri kullanarak R/V K. Piri Reis Arastirma Gemisi ile veriler toplanmuistir.
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ABSTRACT

Vast amounts of natural gas are bound in continental margin sediments as marine gas hydrates. The global
inventory of gas bound in these ice-like solids exceeds the amount of gas in conventional deposits by one order of
magnitude. Systematic exploration studies revealed that marine sediments deposited in Japanese waters harbour
enough gas hydrates to satisfy the national gas demand of Japan for more than 90 years. Other nations in South-
East Asia (China, Indian, South Korea, Taiwan) and the US are currently exploring their national waters to quantify
the indigenous gas hydrate resource volume. A successful field test performed in 2013 off Japan demonstrates that
natural gas can be extracted and produced from offshore gas hydrate reservoirs. Joint industry projects in the Gulf
of Mexico, onshore production tests in Canada and Alaska, and further offshore production tests scheduled for
2016 in South-East Asia highlight the growing global interest for gas hydrates as a future resource of natural gas.
So far, European waters have not been explored systematically for gas hydrates. However, geophysical data and
numerical modelling strongly suggest that gas hydrates occur in the Black Sea, the Nordic Seas, the Mediterranean
Sea and along the Atlantic continental margin. Europe will strongly benefit from the development of its indigenous
gas hydrate resources since natural gas produced from marine gas hydrates would enhance the security of supply,
reduce future energy costs, and contribute to the reduction of CO2 emissions from fossil fuels. Europe should thus
set out to explore its offshore regions for gas hydrates, enhance technologies for exploration and gas production
from hydrates, and develop gas hydrates as an indigenous resource of natural gas.

Gas hydrates occur at high pressure and medium temperatures in the Sea of Marmara, Black Sea and Mediterranean
sediments. Seismic laboratory (SeisLab) have run several cruises to research the gas hydrate mapping and sea
bottom sampling between 2005-2016 to collect, process and interpret the geophysical techniques such as
multichannel seismic reflection, multibeam bathymetry, sparker, deep tow side scan sonar and Chirp subbottom
profiler data collected by R/V K. Piri Reis.
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GUNEY MARMARA SELFINDE, KUZEY ANADOLU FAYI ORTA KOLU
BOYUNCA SIG GAZ BIRIKIMLERI VE GAZLA iLiSKiLi YAPILARIN
DAGILIMLARI UZERINDE AKTIiF FAYLAR VE SU SEVIiYESI
DEGISIMLERININ ETKiLERIi

Seda Okay, Seval Aydemir, Giinay Cifci

Deniz Bilimleri ve Teknolojisi Enstitiisii, SeisLab, Dokuz Eyliil Universitesi, Izmir

OZET

Giiney Marmara selfinde toplanan ¢ok kanalli sismik yansima, sparker, chirp ve ¢ok 1sinli batimetri verilerinin
detayli yorumlamaar1 sonucunda si1g gaz birikimleri ve bunlarla ilgkili yapilar gézlenmistir. Bu yapilari, yiiksek
genlikli yansimalar, sismik bacalar, akustik bosluklar, parlak nokta, pockmark, diyapir yapilar ve gaz ¢ikislar
olusturmaktadir. Gaz igeren tortullarin belirlenmesinde, ek olarak uygulanan sismik nitelik analizleri 11k
tutmustur. S1g gaz birikimlerinin dagilimi, kaynagi ve olusumunu kontrol eden jeolojik etmenler konusunda bilgi
vermekte olup gaz birikimlerinin ve gaz ¢ikiglarinin daha ¢ok Kuzey Anadolu Fay zonunun orta kolunu kesen
hatlarda gozlenmesi, gaz birikimlerinin aktif faylarla kontrol edildigini isaret etmektedir. Nehir agizlari
yakinindaki bdlgelerde gaz birikimlerinin yer almasit ve bu bolgedeki tortullarin organik karbon igeriginin fazla
olmasi biyojenik metan olusumu hakkinda ipucu vermektedir. Bazi bolgelerde ise, gaz birikimleri ile ilgili
anomalilerin genellikle en iist birimlerde, denizel tortullarin hemen altinda yer almasi, gaz birikimlerinin son buzul
donemi Holosen su seviyesi yiikselimi ile birlikte denizel tortullarin ¢dkelmesi ve yliksek basing kosullar1 altinda
olustugunu ifade etmektedir.

Anahtar Kelimeler: S1g gaz birimleri, sismik nitelik, parlak nokta, camur diyapiri, KAF orta kol, Marmara Denizi

CONTROL OF ACTIVE FAULTS AND SEA LEVEL CHANGES ON THE
DISTRIBUTION OF SHALLOW GAS ACCUMULATIONS AND GAS-
RELATED SEISMIC STRUCTURES ALONG THE CENTRAL BRANCH OF
THE NORTH ANATOLIAN FAULT, SOUTHERN MARMARA SHELF,
TURKEY

Seda Okay, Seval Aydemir, Giinay Cif¢i
Institute of Marine Sciences and Technology, SeisLab, Dokuz Eylil University, lzmir, Turkey

ABSTRACT

Detailed reviews of multichannel seismic reflection, sparker, chirp and multibeam data that were collected on the
southern Marmara Sea shelf revealed various shallow gas indicators and related sedimentary structures, including
enhanced reflections, seismic chimneys, acoustic blanking, bright spots, pockmarks, mound-like features, and
seeps. Seismic attribute analyses were applied to characterize the existence of gas-bearing sediments. The
distribution of shallow gas indicators provides important insights into their origin and the geological factors that
control them. Prominent gas accumulations and seeps are observed along the profiles that cross the branches of
the central segment of the North Anatolian Fault Zone, which indicates that the gas seeps are controlled by active
faulting. This indicates that the faults act as conduits through the sedimentary column. The dense occurrences of
gas directly off the river mouths along the shallow bays provide clues about the organic-rich carbon content of the
sediments and biogenic methane generation. In some areas, the gas-related acoustic anomalies are mostly located
in the upper sediments below the marine unit, which indicates that the gas emissions in these areas were terminated
as a result of the increased overburden pressure after the Holocene sea level rise and the deposition of the marine
unit.

Keywords: Shallow gas distribution; seismic attribute; bright spot; mound; central branch of NAF; Marmara Sea
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DEVONIYEN YASLI KARBONAT PLATFORMU UZERINDE DEMIR
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OZET

Devon yasl karbonat istifleri Camdag bolgesi, KB Anadolu’da incelenmis ve demirli fasiyes igeren kisimlari
calisilmustir.

Findikli Formasyonu’nun iist kisminda, ¢aligilan istif alt kisimda kirmizi ve yesil ¢camurtaslar ile kumtaglarimin
ardalanmasi ile karakterize olur ve yukari dogru dolomittasi, oolitli demirtas: igeren dolomitik kiregtast ve
samositli camurtasi istifleri ile devam eder.

FerizliFormasyonu kirmizi renkli demirce zengin biyoklastik ve oolitik tane tas1 fasiyesleri i¢eren kirectaslar1 ve
dolomitik kiregtaslar: fasiyeslerini icermektedir. Karbonatlar baskin olarak gotitlesmis ve samositlesmis fosil
parcalar1 ve samositik ooitlerden olusmaktadir. Oolittaglar1 demir iceren karbonatlar/demirtaglarindan olugmakta
olup mikritlesmis/demirlesmis brakiyopot ve ekinit biyoklastlar1 da igermektedirler. Gétit, kahverengi demir-
silikatlar, samosit, kuvarz taneleri ve brakiyopotlar matriks icerisinde veya ayr1 taneler olarak gézlenmistir. Demir
peloitler daha ¢ok tanetasi fasiyesleri igerisinde gozlenmistir. Biyoklastik tanetasi/biyosparit fasiyesi igerisinde
mikro delgileri dolduran kismi ¢okelim veya ekinit dikeni bosluklar1 boyunca ¢okelim seklinde demir birikimleri
SEM goriintiilerinde tespit edilmistir.

Demir ¢okelimi yiikselen PH ve oksitleyen kosullara sahip 1slak/tropik iklim sartlar1 altinda karasal ortamlardan
¢Oziilmiis veya tasinmig ¢okelim seklinde veya denizel ortamlarda selflerin iistiine uzanan yiikselen akintilar
tarafindan taginan ¢6zlinmiis demirin oksitlenme sartlarinda ¢okelimi seklinde agiklanabilir. S1g denizel ortamdaki
bakteri ¢oziinmiis demirin indirgenip ¢okelimine destek vermis olabilir. Bu islemi takip eden veya es zamanli
olarak olasi otrifikasyon sartlari pirit ¢okelmine sebep olmus olabilir.

Birincil demirin denizel karbonat ortamlarinda devirsel ¢okelimi ve genis alanlara dagilimi demirce zengin
kiregtaglar1 ve camurtaglarinin kontrol mekanizmasinin iklim, deniz seviyesi degisimi ve okyanusal degigimlerin
isbirligi ile iligkili olabilecegini gostermektedir.Orta ve Erken Devoniyen arasinda dikkate alinir bir sicaklik farki
bulunmasina ragmen, bu bdlgede platform {izerindeki kayitlarda bu 6zellige net olarak rastlanmamistir (Yilmaz
vd. 2015).

Anahtar Kelimeler: Erken ve Orta Devoniyen, KB Tiirkiye, demirtaglari, paleoiklim, sedimantoloji
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ABSTRACT

Iron bearing facies of the Devonianplatform carbonate successions have been studied in detail in the Camdag
region, NW Anatolia.

The upper part of the Findikli Formation including ironstones are characterized by alternating red and green
mudstones and sandstones at the bottom, followed by a series of dolomite, dolomitic limestone with oolitic
ironstones, and chamositic mudstones at the top.

The Ferizli Formation includesan alternation of red, iron-rich limestonescomposing of bioclasticand
ooliticgrainstonesand dolomitic limestones.The carbonates are dominated by goethitized and chamositized fossil
fragments and chamositicoolites. The oolites are composed of iron-bearing carbonates/iron, the bioclast of
micritized/ironized brachiopods, and crinoids. Goethite, brown iron-silicates, chamosite, quartz clasts, and
brachiopods are primarily recognized as a part of the matrix or as separate grains. Iron peloids are observed mostly
in grainstonefacies. Within the bioclasticgrainstone/biosparitefacies,partial iron infilling within the microborings
or along the spine holes on echinoid grains have been recognized in SEM images.

Iron precipitation could be explained as precipitation of transported and dissolved iron from a terrestrial
environment under wet/subtropical climate conditions within oxidizing and increased pH circumstances, or as
dissolved iron transported by upwelling currents over the shelves and precipitated under an oxidizing environment.
Bacteria could reduce and precipitate dissolved iron within the shallow marine environment. Possible
eutrophication conditions took place during or just after this process could cause the precipitation of pyrite. The
cyclic occurrence of primary iron in a marine carbonate environment and its extensive distribution over large areas
indicates that a controlling mechanism for iron-rich carbonates and mudstones could be related to the cooperation
of climate, sea level, and oceanographic changes. Although there is a considerable paleotemperature difference
between the Early and the Middle Devonian, sedimentological data does not support this difference at least at this
region (Yilmaz et al., 2015).

Keywords: Early and Middle Devonian, NW Turkey, sedimentology, ironstones, paleoclimate
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OZET

Calismanin amaci, izmir Korfezi’'nde ¢dziinmiis silikat kaynagi olarak sedimentin ne derece énemli oldugunu
biyojenik silis (BSi), Chla, karbonat konsantrasyonlar1 ve reaktif silis (RSi) akiglar1 ile ortaya koymaktir. RSi
akiglari, tekne iistiinde alinan karot drneklerinin deniz suyu sicakligi sabit tutulan akrilik tank i¢inde inkiibasyon
denemeleri sonucu hesaplanmigtir. Sedimentte karbonat, Chla, CDP (Chlorophyll degradation Products), organik
karbon, BSi ve Al 6l¢iimleri yapilmustir. Kig mevsiminde karbonat ¢okelmesine dair deliller bulunmus olup
biyojenik silisin (BSi) ¢oziiniirlesmesi iizerinde karbonat ¢okelmesinin negatif etkisi oldugu gozlemlenmistir. Ote
yandan, RSi akiglarin1 kontrol eden ana faktér CaCOs; miktar1 ve BSi olmakla birlikte ¢imento materyalini
olusturan diger degiskenler de (kil kesri, detrital aliiminyum vs) verilerdeki varyasyonu azaltmaktadir. Yaz
peryodunda kisa gore ¢ok daha yiiksek olan sedimentten RSi akislar1 gézlenmis olup nehirlerle gelen RSi yiikii
yaz aylarinda son derece diigiik bulunmustur. Yaz mevsiminde RSi’in sedimentten suya akisinda, karbonatin kaba
taneler halinde ¢kelmesi sonucu ortaya konmustur. Bdylece yaz mevsiminde sedimentten su kolonuna giren RSi
[zmir I¢ Kérfezi’nde diatom baskinligini saglayan ana siiregtir. Karbonatin kaba silt boyutunda (> 63p) katkismin
baskin olmasi sebebiyle RSi akisini artirmasi ve nehirlerin ¢ok daha az katkida bulundugu yaz aylarinda karbonatin
diatom c¢ogalmalarini desteklemesi halk sagligi ve midye toplayiciligi {izerinde olumlu etkileri 6n plana
¢tkmaktadir.

Anahtar Kelimeler: Biyojenik silis, RSi akislari, karbonat ¢ékelmesi, izmir Ii¢c Korfezi

THE CARBONATE PRECIPITATION IN IZMIR BAY
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(ebru.yesim.koksal@ege.edu.tr)

The aim of the study is to demonstrate the importance of the sediment in the dissolved silicate source in Izmir
inner Bay. To measure RSI fluxes, incubation experiments on board were conducted on core samples in acrylic
tanks with sea water temperature held constant. Carbonate, Chl a, CDP (Chlorophyll degradation Products),
organic carbon, BSi and Al measurements are made. Evidence has been found to carbonate precipitation in the
winter. BSi dissolution is affected negatively via carbonate sedimentation as fine grade particulates. The main
factors controlling the flux is CaCO3 and biogenic silica. Other variables that make up the cement material also
reduces the variations in the data. RSi fluxes in the summer period are much higher compared to winter period
was observed. Thus the RSi flux from sediment to overlaying water in summer period is the main process that
provides the diatom dominance. Reactive Silica (RSi) coming from rivers is extremly low compared to winter
period. In the summer period which contributed much less RSi of the river, because of the silt size contribution
dominance, RSi flux enhancing effect of promoting the diatom growth, positive impact on public health and mussel
gathering is come to the fore.

Keywords: Biogenic silica, RSi flux, Carbonate precipitation, Izmir Inner Bay.
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OZET

Deniz tabani yiizey sediment &zellikleri, deniz bilimleri ve miihendisligi ¢aligmalarinda bentik ¢aligmalardan
habitat tespitlerine, sualti yapilarindan izleme ¢aligmalarina kadar ¢ok genis bir alanda temel veya destekleyici
veridir. Deniz tabaninin fiziksel olarak tanimlanmasinda 6nemli rol oynayan sediment parametreleri, deniz
bilimlerinde jeolojik, kimyasal ve biyolojik dinamiklerin aragtirilmalarinin yani sira, miithendislik uygulamalarinda
tasarim ve model parametreleri olarak da kullanilmaktadir.

Calisma alani olarak segilen Izmir I¢ Kérfezi, girdilerin ¢ok, kullanimlarin ve baskilari ise gesitli ve yogun oldugu
bir yari-kapal sistemdir. Ozellikle Gediz Nehri'nin sebep oldugu siglasma ile miicadele, 1886 yilinda nehir
yataginin degistirilmesi ¢aligmalarina kadar dayanmaktadir. Bu radikal girisimin problemin ¢dziimiinde yeterli
olmamasi, sonrasinda belli araliklarla tarama ve derinlestirme faaliyetlerini zorunlu kilmistir. Bu durum, bdlgenin
sedimentolojik yapisinin incelenmesi ve konu iizerinde bilimsel bilginin giincellenmesi ihtiyacini giindeme
getirmektedir.

Aragtirma kapsaminda, 2015-2016 yillarinda Izmir i¢ Kérfezi'nden 46 istasyondan érnek alinmistir. Istasyonlarin
seciminde, alanin batimetrik yapisinin yani sira, sediment yapisinda cesitliligin ¢ok oldugu &ngoriilen s1g ve
sisteme girdilerin oldugu alanlar dikkate alinmistir. Grab ile alinan sediment 6rneklerinin yilizeydeki yaklasik 10
cm kalinhigindaki miktar1 degerlendirilmistir. Ornekler, Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknojisi
Enstitiisii Jeoloji Laboratuvarinda analiz edilereksediment tiirii ve smifi, ortalama sediment ¢api, sediment su
icerigi, Sediment 6zgiil agirhgs, likit limit ve plastik limit, sediment dane birim hacim agirligi, bosluk orani ve
porozite degerleri belirlenen numunelerde, icerdikleri kavki oranlar1 da dikkate alinmistir. Yapilan deneyler,
ASTM (American Society for Testing and Materials) standartlarina uygun olacak sekilde, deniz numunelerine
0zgii kosullar goz dniinde bulundurularak gergeklestirilmistir.

Calisma sonucunda, Izmir I¢ Kérfezinde sediment ozelliklerinin, analiz edilen tiim parametrelerde lokal
varyansinin yiiksek oldugu tespit edilmistir. Ornek alimlari ve laboratuvar analizleri sirasinda dikkat ¢eken
bulgulardan biri, kavki igeriginin tiim istasyonlarda bollugu olmustur. Kum, silt ve kil miktarlarinin baskin oldugu
farkli alt alanlar olsa da, genel olarak kiigiik tanelerin (silt + kil) agirlik¢a ¢ok oldugu, iri tanelerin ise az sayida
lokasyonda baskin oldugu belirlenmistir.

Anahtar Kelimeler: Sediment parametreleri, deniz tabani, Izmir Korfezi
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ABSTRACT

Surface sediment properties of seabed are used as baseline or supporting data in various fields of marine science
and engineering, from benthic to habitat research and from undersea structure applications to monitoring activities.
Beyond playing an important role in the physical definition of seabed, sediment properties are used in the
geological, chemical and biological dynamics research in marine science, also as design and model parameters in
engineering applications.

Study area, the Inner Izmir Bay, is a semi-closed system with high inputs, and is characterized by a variety of
dense anthropogenic activities and pressure. The area gets shallow because of the sediment input, especially by
Gediz River. Although the struggle against this problem goes back to 1886, the time its bed was moved to the
northern part of the bay, this radical initiative have not been capable of solving the problem and dredging activities
are still performed. This phenomena arises the need to update scientific information on the sedimentological
properties of the region.

In the research, we have taken sediment samples from 46 stations in 2015-2016. Sampling designh was made
according to the bathymetric structure, as well as to represent shallow and input locations, which were foreseen to
have variety in the sediment properties. 10 cm thickness of the surface sediments were taken with grab at each
station. The samples were then analyzed in the Geology Laboratory of the Dokuz Eyliil University - Institute of
Marine Sciences and Technology, in order to obtain sediment parameters such as sediment type and class, mean
sediment diameter, water content, sediment specific gravity, liquid limit, plastic limit,specific particle weight, void
ratio, porosity and shell content. The experiments were performed according to ASTM (American Society for
Testing and Materials) standarts, considering marine sampling conditions.

In the study, we determined a high localized variety in all sediment parameters of the Inner Izmir Bay. Another
outstanding result observed during field sampling and laboratory analysis was the dominance of shell content in
the samples. Despite sand, silt and clay dominant areas were observed in various localities, fine sediments (silt +
clay) were dominant by weight in most of the stations whereas we encountered coarse sediment dominance in few
locations.

Keywords: Sediment parameters, seabed, 1zmir Bay
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OZET

Madde yogunlugu ile ilgili fiziksel parametreler, manyetik duyarlilik ve elektriksel potansiyel degisiklikleri
radyografi i¢cin X-1ginlari, gama 1gmlariyogunlukdlgiimleri otomasyon cihazlarinin programlanabilir sensorleri ile
ilk bakista metrik olarak dogru 6lgtimler miimkiin gériinmektedir. Sorun sensoriin algilama alanindaki tektonik
veya araziekipman olaylari ile deforme olmussediman ornegin ¢coklu maddesel girisimleri ile olusturdugu belirsiz
veri kirliligidir. Calismamiz U-kanal numuneden, aciliveya igbiikey deforme sedimentlerden yogun ya da
zayiflatilmis sinyallerin girisimini yok etmeyive laminar yapilarmimn diizeltilmis geometrilerinden gercek degerleri
elde etmeyi amaglamaktadir.

U kanalinsediman karotérneginin tam ortasindan yapilan 6rneklenmesi 6lgiimde kaba numunenin olumsuz
etkilerini ortadan kaldirir. Bunlar golgeleme etkisi gosteren agili tabakalanmalardir. Birden fazla fiziksel parametre
olgen dedektorleri ile otomatik 6l¢iim makineleri "U kanal 6rnekleme" i¢in heniiz hazir degildir, ama bu eksikligi
gidermek igin sirketlerin jeologlar tarafindan yonlendirilmesi gerekir. Bu amagla ¢ok detayli bir "U kanal
ornekleme" yardimei yapilar hazirlanarak yapilmistir.

Yeni uygulama 1 mm kalinlikli laminadan veri saglamistir ve diger sediment karotlariyla yapilan korelasyonla veri
kalitesinin kiyaslanamiyacak sekilde iyilestigi goriilmistiir. U kanali lamina girisimleri olmadan tek lamina degeri
tammlamak icin daha fazla avantajlara sahiptir. Ornegin; Imm U kanal dlciimleri ile depremsellige bagh
sismisitlerde gizli ve kompozit ¢iftlenmis kivrimlar belirlenmistir.
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ABSTRACT

The physical parameters related to the density, X-rays for radiography, gamma rays for density, magnetic
susceptibility and electrical potential changes can be made accurate measurements in metric away at first sight
with the sensor can be programmed in the automation devices.

The problem is aunclear data contaminationby multi material interference related to deformed sedimentary with
tectonic or field equipment events in the perception area of the sensor. Our study aims to understand the corrected
geometry with real values of laminar structures from u-channel sample, by excluding the interference of intensified
or attenuated signals, from angular or concave deformed sediments.

Sediment core samples made from the exact center of the channel eliminates the negative effects of the rough
sample for measurement. Automatic measuring machines with multiple physical parameters detectors are not ready
yet for "U channel sampling", but companies need steer by geologists for to eliminate this deficiency. For this
purpose very detailed "U channel sampling™ was prepared with profit constructions to help.

The new practice has provided data from 1 mm scale laminae. Data correlation obtained with other type sediment
cores aboutdata quality. We understand U channel has more advantages for defining rigth value from only one
lamina without other laminae interferances. For example; hidden and folded composite double laminated folds,
depending on seismicity in the inner core could be determined by 1mm channel measurements.
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OZET

Antalya ili kiyilarinda 1999 yilindan itibaren Antalya Miize Midiirligii ile birlikte, 2012 yilindan itibaren ise
Selguk Universitesi olanaklariyla arkeolojik sualti aragtirmalar1 hayata gegirilmektedir. 2015 yilinda Mersin ili
kiyilarinda Kiiltlir ve Turizm Bakanligi adina arkeolojik sualti kalintilarimin tespiti ve dalisa yasak sahalarin
gdzden gecirilmesi amaciyla calismalar baslatilmistir. Selcuk Universitesi UNESCO Sualt1 Arkeolojisi UniTwin
Agi’nin kurucu lideridir ve bu alanda yiiksek lisans ve doktora programlari yiiriitmektedir. 2016 yili itibariyla
ICOMOS (Uluslararast Anitlar ve Sitler Konseyi) Tiirkiye tarafindan sualt1 kiiltiir mirasina yonelik faaliyetler
baslatilmistir. Hem UNESCO hem de ICOMOS perspektifleriyle Antalya ve Mersin illerinde sualtindaki kiiltiir
mirasina yonelik riskler kapsamli olarak belirlenmektedir.

Antalya ilinin Gazipasa, Alanya, Manavgat, Serik, Muratpasa, Konyaalti, Kemer, Kumluca, Finike, Demre ve Kas
ilceleri ile Mersin ilinin Silifke Ilgesinde yapilmis olan arkeolojik envanterleme ¢alismalar sirasinda bu degerlerin
kars1 karsiya olduklari riskler tespit edilmektedir. Selcuk 1 Bilimsel Arastirma ve Inceleme Gemisi, Triton 1 Sonar
botu ve sualti arkeologlar: tarafindan ileri teknoloji kullanilarak yapilan ¢alismalar detaylariyla Konferansta ele
alinacaktir.

Anahtar Kelimeler: Sualt1 arkeolojisi, sualt1 kiiltiir mirasi, Selguk 1, UNESCO, ICOMOS
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ABSTRACT

The Underwater Archaeological Researches of Antalya Coast has been carried out with the contributions of
Antalya Museum from 1999 until 2012. Starting with the year of 2012, Selcuk University has took part in this
project with the opportunities of it’s Division of Underwater Archaeology. Since 2015, coast of Mersin is also
included to this scientific research program.

Selcuk University took places in the UNESCO’s Unitwin Network on Underwater Archaeology (United Nations
Educational, Scientific and Cultural Organization) as the founder and leader university in 2012. This University is
also run MA and Phd courses associated to this network and it’s projects. ICOMOS (International Council on
Monuments and Sites) has started the studies on underwater cultural heritage in Turkey at 2016. Risk analyzing
on underwater cultural heritage have become main subject during the underwater archaeology projects in 2016 at
the coasts of Antalya and Mersin with the perspectives of both UNESCO and ICOMOS. These studies are realized
at thesesprovinces of Antalya: Gazipasa, Manavgat, Konyaalti, Muratpasa, Serik, Kumluca, Finike, Demre, Kemer
and Kas; and Silifke of Mersin.

Keywords: Underwater archaeology, underwater cultural heritage, UNESCO, ICOMOS
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OZET

Antik donemlerde insanlar, gerek besin kaynagi, gerekse ulagim ihtiyaglarini karsilamak i¢in deniz veya nehir
kiyilarinda yerlesmeyi tercih etmiglerdir. Son buzul déneminden buyana, deniz seviyesinin yiikselmesiyle birlikte,
eski ¢aglarda iskan edilen s6z konusu yerlesimler giiniimiizde sular altinda kalmis olup, bu alanlarin arastiriimasi
popiiler bir konu haline gelmistir.

Giliniimiizden yaklasik 20 bin yil 6nceki son buzul déneminde deniz seviyesinin simdiki konumundan 120 m daha
diisiik oldugu bilinmektedir. Buzullarin erimesiyle birlikte deniz seviyesi yiikselerek kita sahanligini sular altinda
birakmistir. Giiniimiizde sualtinda kalan bu karasal alanlar {izerinde ise Prehistorik yerlesim izlerine rastlanmasi
kaginilmazdir. Tiirkiye’nin 6zellikle Ege ve Akdeniz kiyilari, eski ¢aglardan buyana gok sayida kiy1 yerlesimine
ev sahipligi yapmustir.

Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii biinyesinde Kalkinma Bakanlig1 tarafindan
desteklenen “Sualti Arkeolojik Miras Aragtirmasi” baglikli proje kapsaminda Ege ve Akdeniz kiyilarinda deniz
calismalar yiiriitilmektedir. S6z konusu ¢aligsmalarda eski caglarda batmis gemilerin tespitinin diginda, denizel
jeoarkeoloji arastirmalar1 da gercgeklestirilmektedir. Giiniimiizde sualtinda bulunan antik liman kalintilarinin
detayli incelemelerinin yani sira, kita sahanliginin Geg¢ Pleyistosen-Holosen donemindeki paleocografyasi
aragtirtlmaktadir. Yiiksek ayrimli deniz sismigi, yanal taramali sonar ve c¢ok isinli batimetri yontemleri
uygulanarak eski kiy1 seridi, eski nehir yataklari, magara, sulak alan vd. yapilar arastirilmakta ve haritalanmaktadir.

Giineybat1 Anadolu kiyilarinda yiiriitilen deniz ¢alismalarinda, mendirek, rihtim gibi antik liman yapilarinin
giiniimiizde beklenenden daha fazla sualtinda kaldig1 tespit edilmistir. iklim degisimlerine bagl deniz seviyesi
yiikseliminin yaklasik 2000 y1l 6nce neredeyse giiniimiiz seviyesini aldigi bilinmektedir. Bu nedenle, arkeolojik
yapilarinin sualtinda kalmasinda, ¢ok kiigiik bir etkisi olan ostatik yiikselmeye kiyasla, bélgenin iginde bulundugu
tektonik hareketliligin daha fazla etkisi oldugu sonucuna ulasilmistir. Eski ¢ag yerlesim yerlerinin terk edilmesinde
tek sebebin, sularin yilikselmesi olmadigi, bolgede meydana gelen depremlerle de desteklenmektedir. Denizde
arkeoloji ve jeofizik disiplinlerini Tiirkiye kiyilarinda ilk defa bir araya getirmesi agisindan bu ¢alisma biiyiik
Oneme sahiptir.

Anahtar Kelimeler: Deniz seviyesi degisimi, denizel jeoarkeoloji, tektonik
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ABSTRACT

Since the prehistoric era, human populations have preferred to occupythe coastlines or river valleys in order to
take advantage of sea food resources and marine transportation. Following the last glacial period, many prehistoric
settlements were apparently submerged due to sea level rise. In recent years, the exploration of the historic
submerged sites has become popular.

Sea level was approximately 120 m lower than its current position during the last glacial maximum, about 20,000
year before present. Sea level began rising due to melting glaciers and flooding of the continental shelf. Traces of
prehistoric settlements by logic must have existed on the inundated terrestrial sites. The Aegean and Mediterranean
coast of Turkey, in particular, have a large number of coastal settlements from ancient times.

We have conducted marine surveys along the Aegean and Mediterranean coastlinesfor Dokuz Eylul University,
Institute of Marine Sciences and Technology (“The Research of Underwater Archaeological Cultural Heritage”
funded by Ministry of Development). In addition to carrying out the exploration of ancient shipwrecks, marine
geoarchaeological research was performed. We investigated the paleogeography of the continental shelf in the late
Pleistocene-Holocene and conducted detailed studies on submerged ancient harbor remains. We examined and
mapped the paleo-shoreline, paleo-river channels, caves, wetlands, etc. by using the methods of high-resolution
seismic, side scan sonar, and multibeam bathymetry.

Results indicate that the ancient harbor constructions (e.g. moles, quays, etc.), which were located along the
southwestern Anatolian coast, now lie deeper than expected. Sea-level rise relating to climate change had almost
stopped approximately 2000 years ago. Therefore, we suggest that the regional tectonic framework was more
dominant for the submersion of the archaeological constructions than eustatic sea level rise, which seems to
havehad a minor effect. Events related to historical and recent earthquakes support the idea that the ancient
settlements were abandoned. This research is significant as it is the first to combine marine archaeology and
geophysical science for the study of the Turkish coastline.

Keywords: Sea level changes, marine geoarchaeology, tectonics
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OZET

Medeniyetin besigi olarak kabul edilen Anadolu, kiy1 seridinde yer alan antik liman sehirlerinin yani sira, sualtinda
bulunan batiklar ve diger kalintilara bagl olarak diinya sualt1 kiiltiir mirasinin en 6énemli merkezlerinden birini
olusturur. Sualt1 kiiltlir mirasinin tamami, kiy1 kiiltiir mirasinin uzantisi olarak kabul edilmekte olup, kiy1 kiiltiirleri
ile yakin iligki icerisindedir.

Denizlerdeki insan hareketleri sonrasinda bu ortama tasinmis biitiin malzemeler ve denizlerin yiikselmesi
sonucunda kiy1 seridinde sualtinda kalan insan elinden ¢ikmis biitiin yapilara ait kalintilar Sualti Kiiltiir Miras1
kapsamina girmektedir. Deniz tabaninda kasimiza ¢ikan kalintilar genellikle geleneksel deniz kavimlerinin ve
denizci toplumlarin kullandiklari araglarla gergeklestirdikleri deniz yiizeyindeki faaliyetlere bagli olugsmaktadir.
Deniz teknoloji tarihinin vazgecilmez araglarinin basinda gelen gemilere ait izlere denizlerde rastlanmaktadir. Bu
nedenle Sualt1 Arkeolojisi aragtirmalari, deniz savaglar1 dahil olmak iizere insanlik teknoloji tarihinin bilinmeyen
yonlerini ortaya ¢ikarmaktadir. Biitiin kiiltiirel kaynaklar toplumun sosyal kimliginin tanimlanmasinda
kullanabilmekte ve insanlik sermayesinin bir degeri olarak kabul edilmektedir. 21.ylizyilda bu degerler
bulunduklart bolgedeki ekonomik yapiya katki saglayacak bir arti deger olarak kullanilabilmektedir. Kiiltiirel
kaynaklarin yonetimi 6zel bir yapiya bagli, 6zel iiriin ve hizmet gerektiren bir ekonomik bakis agisina ihtiyag
duymaktadir.

Diinya denizlerindeki sualt1 kiiltiir mirasinin tam bir envanter calismasi heniiz yapilmamistir. Ulkemiz bu alanda
bir ilki, DEU Deniz Bilimleri ve Teknolojisi Enstitiisii ile 2007 yilinda baslatmis olup, halen Kalkinma
Bakanligi’ndan alinan destekle “Tiirkiye Batik Envanteri Projesi” olarak siirdiirmektedir. Bu ¢aligmalarda 150’den
fazla eski ¢aglara ait batik geminin yani sira, ¢ok sayida sualtinda kalmig liman ve mimari kalintilar ile gemi
demirleme yerleri tespit edilmistir. Projenin amaci Oncelikle denizlerimizde bulunan kiiltiirel kaynaklarin
belirlenmesi ve elde edilen verilerin Enstitii biinyesinde olusturulan “Ulusal Sualt1 Kiiltiir Miras1 Cografi Bilgi
Sistemine” aktarilmasidir. Arastirmalar, 2001 yilinda yiiriirliige giren UNESCO sozlesmesinde gecerli kurallar ve
standartlara gore gergeklestirilmektedir.

Bu arastirmalardan elde edilecek verilerle, her bolgeye ve yoreye 6zgii bir yonetim modeli, Sualtt Milli Parklart
ya da Arkeoloji parklar1 uygulamalari ile dalis turizmi i¢in 6rnek olacak pilot bélge uygulamasi yapilacaktir. Genel
strateji kryilarimizdaki degerlerin envanterini aragtirmalarla ortaya ¢ikarmak ve uygun ydnetim modellerini
olusturmaktir. Sualtina yonelik yiizey aragtirmalari; sonar teknikleri, deniz tabani haritalama teknikleri, daliglar ve
diger sualti araglari ile gergeklesmektedir. Bu araglarin verdigi avantajlara baglh olarak gelisen Sualt1 Kiiltiir Mirasi
bilgilerimizin yam sira, ¢ikarabilmedeki kolayliklar, buluntularin korunmasindan yasal bir yonetim seklinin
olusturulmasini zorunlu kilmaktadir.

Anahtar Kelimeler: Sualt1 Kiiltiir Mirasi, sualt1 aragtirmalari, batik gemiler
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ABSTRACT

Anatolia, which is regarded as the cradle of civilization, is one of the most important centers of world underwater
cultural heritage, with ancient coastal settlements as well as shipwrecks and other underwater remains. We
government consider underwater cultural heritage to be an extension of coastal cultural heritage and to have a
close relationship with coastal cultures.

Underwater cultural heritage includes every single object moved into the sea by human activities, as well as
structural remains which are now submerged along the coastline due to sea level changes. Underwater findings are
usually related to the maritime activities of traditional sea peoples and society. The history of marine technology,
meanwhile, focuses upon ships and other floating vehicles, whose traces are only found in the sea. From the study
of ships, unknown aspects of the history of human technology may be revealed. The remains of naval battles also
contribute to our understanding of political and military history. All cultural resources are considered valuable to
the history of humanity. In the 21st century, the preservation of cultural heritage will be recognized to contribute
to the economic structure of the region in which it is preserved. The management of cultural resources needs to be
perceived through an economic lens, as a contribution to cultural capital of a region, and as a process which
requires structure for maintenance and service.

A complete inventory of world underwater cultural heritage has not yet been created. The DEU Institute of Marine
Sciences and Technology began research in this field for first time in 2007 with a project called: "Shipwreck
Inventory Project of Turkey”. This project has been funded by the Turkish Ministry of Development. More than
150 ancient shipwrecks and several submerged harbor remains and anchorages have been discovered in the course
of this research. The project primarily aims to determine the location of underwater cultural resources and to
transfer the data to the "Geographic Information Systems of National Underwater Cultural Heritage,” which is
located in the Institute of Marine Sciences and Technology. Research has been carried out with applicable rules
and standards, in the accordance with the 2001 UNESCO Convention.

As a result of this research, a unique management model resembling the ‘“Underwater National Park” or
“Archaeological Park” will be created for each region, including a pilot model project for the diving tourism sector.
The general strategy is to reveal the inventory of Cultural Heritage in our coastal regions by means of this research
and to establish appropriate models for preservation and public outreach. Our team carries out underwater surveys
using methods of side scan sonar and seabed mapping, scuba diving, etc. Our knowledge of Underwater Cultural
Heritage is constantly improving with the advantage of marine technologies. Based on the knowledge we have
accumulated, we suggest that new legal regulations are needed to preserve the findings.

Keywords: Underwater Cultural Heritage, underwater Surveys, shipwrecks
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OZET

Antarktik deniz buzu {izerindeki kar, buz olugmasi ve erimesinde, buz alt1 biyotasinda oldugu gibi kilit bir rol
oynar. Ayrica deniz buzu uzaktan algilamasi etkileyen jeofiziksel bir parametredir. Kar, uydu mikrodalga
radyometrisi ile hesaplanan deniz buzu alanlarina ait, 6nemli hata olusturma potansiyeline sahiptir. Giincel
yaklagimlarla, uydu altimetre ile Antarktik deniz buzu kalinlig1 dagilimi tahmini yapmak i¢in, buz tizerindeki kar
kalinlig1 bilinmelidir. Uydu tabanli Antarktik deniz buzu kar kalinlig: 6l¢iimleri halihazirda pasif mikrodalga
sensorleri ile parlaklik sicakligi gézlemleri kullanilarak yapilmaktadir. Bu sensorler hava sartlari ve giin 1s1gindan
bagimsiz giinliik 6l¢timler yapilabilmesini olas1 kilmaktadir. Fakat genellikle deforme deniz buzu izerindeki kar
kalinlig1 géz ardi edilmektedir. Ek olarak, yilizey erimesi veya buz/kar arasi erime sebebi ile yiiksek kar
nemi/islakliklar1 6l¢iilen kar kalinliginin diisiik olmasina yol agabilir.

Uydu mikrodalga radyometrisi ile yapilan kar kalinlig1 6l¢iimlerini gelistirmenin bir yolu, mikrodalga parlaklik
sicakligi ile deniz buzu ylizeyi hakkindaki piiriizliilik ve sicaklik gibi ek bilgileri birlestirmek olacaktir. Bu konu
ile ilgili bazi1 ge¢mis ¢aligmalar bu potansiyeli ortaya koymustur. AB tarafindan finanse edilen Ufuk2020 SPICES
isimli projenin amaglarindan birisi, aktif ve pasif uydu mikrodalga verilerinin kombine kullanimi yolu ile Antarktik
deniz buzu iizerindeki kar kalinligi dl¢iimlerini iyilestirmektir. Calisma ile ylizey piiriizliligiiniin etkisine
odaklanmaktayiz. Bu ¢alismada yerinde gbzlem ve gemi tabanli ASPeCt gozlemler; parlaklik sicakligi (pasif
mikrodalga), radar geri yansima (aktif mikrodalga) ile bulunan deniz buzu ve kar kalinliginin es-konumlu verileri
gibi diger gevresel degerler arasi karsilagtirmanin ilk sonuglart sunulacak. Buna ek olarak, yiizey piiriizliligi
Ol¢iimlerinin havadan (Operation Ice Bridge) ile uydu tabanli (ICESat-1 sensérleri ve diger uydu tabanlt
Olciimlerin es-konumlu veri setleri) olmak kaydiyla karsilastirilmasi sunulacaktir. Bu karsilagtirma ¢aligmas ile
elde edilen sonuglar, Antarktik deniz buzu kar 6rtiisli kalinliginin uydu mikrodalga radyometrisi ile 6l¢iimlerinin
gelistirilmis bir ayag1 olacaktir.

Anahtar Kelimeler: Uydu uzaktan algilama, deniz buzu, kar kalinlig1
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SNOW DEPTH RETRIEVAL ON ANTARCTIC SEA ICE BY SATELLITE
REMOTE SENSING
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ABSTRACT

Snow on polar sea ice plays an important role for sea ice formation and melt as well as for in- and under-ice biota.
Snow is also a geophysical parameter which effects satellite remote sensing of sea ice. Variations in snow cover
physical properties can cause biases in the, e.g., sea ice area fraction calculated from satellite microwave
radiometry. Sea ice thickness distribution estimation in Antarctic requires the knowledge of snow depth on sea ice
by present day approaches. Currently, retrieval of the snow depth on Antarctic sea ice relies on weather- and
daylight independent satellite observations of the microwave brightness temperature. This retrieval approach is
known to underestimate snow depth over deformed sea ice. Another source for under-estimation of the snow depth
derived from this approach is elevated snow moisture / wetness. Both call forthe improvement of the approach.

Additional information about sea ice and surface properties for instance its roughness and temperature with
microwave brightness temperatures can be combined to improve snow depth retrieval from satellite microwave
radiometry. Previously some studies have demonstrated the potential such combined approach. One of the goals
of EU-funded Horizon 2020 project called SPICES, is to improve retrieval of Antarctic snow depth on sea ice by
means of combined usage of satellite active and passive microwave data. In this contribution, the effect of surface
roughness is the focus. We will present the results of an inter-comparison of in-situ and ASPeCt ship-based
observations of snow depth and other relevant environmental parameters such as ice thickness co-located with
available snow depth on sea ice products, with brightness temperature (passive microwave) and with radar
backscatter (active microwave) data. In addition, we will present results of an inter-comparison of measures of the
surface roughness as obtained from airborne: Operation Ice Bridge and space-borne: ICESat-1 sensors co-located
with the same set of satellite-based observations. The results of these inter-comparison studies will be one element
for a modified snow depth on Antarctic sea ice retrieval using satellite microwave radiometry.

Keywords: Satellite remote sensing, sea ice, snow depth
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OZET

Antarktika Antlagmasi 17 iilkenin katilimiyla 1961 yilinda yiiriirliige girdi. Tiirkiye’nin Antarktika’da bilimsel
calisma yapmak {izere 1991°de yapilan ilk girisimi sonugsuz kaldi. Ancak, 1995 yilinda {ilkemiz Antarktika
Antlasmasinin danisman olmayan taraflarindan biri oldu ve bunu 1996 yilinda depoziter iilkeye bildirdi. Ilerleyen
yillarda tiniversitelerimizden degisik arastirmacilar, Antarktika’da bulunan cesitli islerde, bireysel arastirma
caligmalar yiiriittiler. 2013 yilinda Tiirkiye’nin Antarktika’ya bir bilim seferi diizenlemesi igin girisimler yeniden
hiz kazandi. Nihayet, Tiirk Bilim tarihinin ilk Antarktika seferinin 7 {iniversitemizden 13 aragtirmacinin katilimiyla
29 Mart 2016 da hayata gegirilmesine karar verildi. Caligmanin Tiirkiye’nin bilimsel, barig¢1 ve ¢evreci vizyonunu
diinya giindemine tagimast bakimindan énemli oldugu diisiiniilmektedir.

[k Tiirk Antartika arastirma seferinin bilimsel programi Denizel Biyogesitlilik, Deniz Buzu Gozlemleri, Deniz
kirliligi, Jeoloji, ve Tip c¢alismalari olmak {izere bes baslik altinda toplanabilir. Calismalar destek/aragtirma
gemisinin 2 Nisan 2016 da Ushuaia (Arjantin) dan hareketi ile baglayacak, Galindez (Antarktika) adasinda kurulu
olan Ukraynaya ait Verdadsky Arastirma Istayonu’nda siirdiiriilecek ve geminin Mar Del Plata (Arjantin) déniisii
ile 16 Nisan 2016 da sonlanacaktir. Sefer sirasinda Deniz biyolojisi ve biyolojik ¢esitlilik ¢aligmalar1 kapsaminda;
Deniz memelisi gozlemleri yapilacak, plankton kepgeleri ve balik aglari yardimiyla mikroplankton, ihtiyoplankton
ve bentik organizmalar 6rneklenecektir. Kara ortaminda epifitik liken, likenikol mantar ve yosun Ornekleri
toplanacaktir. Elde edilen canlilarin biyolojik cesitliligi geleneksel ve molekiiler yontemlerle arastirilacaktir.
Karada ve denizde yapilacak fizikokimyasal ol¢iimlerle elde edilecek veriler yardimiyla abiyotik faktorlerin
Antarktika ekosistemindeki canli ¢esitliligine etkisi degerlendirilecektir. Sefer giizergaht boyunca ASPeCt
protokoliine uygun olarak gemiden yapilacak gozlemlerle, giincel deniz buzu konsantrasyonu, kalnligi ve
tizerindeki kar kalinliklar1 belirlenecektir, ayrica siireci kapsayacak sekilde uzaktan algilama goriintiileri elde
edilecektir.Yine, siireci kapsayacak sekilde uzaktan algilama goriintiileri elde edilecektir. Kirlilik arastirmalar
kapsaminda; grab tip Ornekleyiciler yardimiyla yiizey sedimenti, deniz suyu ve canli organizma Ornekleri
alinacaktir. Orneklerde Kalic1 Organik Kirleticilerin ve agir metallerin konsantrasyonlarmnin yiiksek ¢oziiniirliiklii
cihazlarla belirlenmesi amaglanmaktadir. Elde edilecek veriler 1s181inda, giderek artan sanayi faaliyetlerinden
kaynaklanan ve atmosferik hareketlerle tasinan kirleticilerin kita ekosistemine etkisi degerlendirilecektir. Deniz
sedimentinde ayrica biyojenik bilegen ve bentik omurgasizlarda sekonder metabolit analizleri yapilacaktir. Jeoloji
arastirmalar1 kapsaminda; Galindez Adasi’ndaki buzul gerilemesinin biiyiikligii ve zamanlamas: kozmojenik
izotop analizleri ile belirlenecek ve gegmis donemdeki iklim degisiklikleri ile arasindaki baglanti
degerlendirilecektir. Tip arastirmalart kapsaminda; Antarktika kitasinin zorlayici ¢evre kosullarinin otonom ve
merkezi sinir sistemi fizyolojik uyum siireglerine etkisi Kalp Hiz1 Degisikligi ve Elektroansefalogram olgiimleri
ile degerlendirilecektir. Sonucta, erken Antarktika uyumunda sinir sistemi siiregleri hakkinda daha yetkin bir
degerlendirme yapmak miimkiin olacaktir. Arastirma seferinin popiiler bilim yoniini igeren bir program da
yiiriitiilecektir.

Tesekkiir:Calisma, Istanbul Teknik Universitesi BAP 39532, Cukurova Universitesi FBA-2016/6205, Istanbul
Universitesi FOA-2016/20530, Kocaeli Universitesi BAPB-2016/026 nolu projelerle maddi olarak
desteklenmistir.
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ABSTRACT

Antarctic Treaty officially entered into force on 1961 with participation of 17 countries.The first initiation of
Turkey to conduct scientific studies in Antarctic on 1991 remained inconclusive.However, Turkey became a part
on non-advisory contractor of Antarctic Treaty on 1995 and declared its statute to the depository country on
1996.In the following years, researchers from various universities of Turkey run individual research studies in
several scientific bases on Antarctic.By the year 2013 Turkey’s initiations to conduct a scientific expedition on
Antarctic have accelerated.Eventually, it was decided to carry through the first Antarctic expedition of Turkey by
participation of 13 researches from 7 universities on March 29, 2016. It is thought that the expedition is important
in terms of bringing up the scientific, peaceful and environmentalist vision of Turkey to the world’s attention.

The first Turkish Antarctic research expedition’s scientific program can be grouped under five main issues as
Marine Biodiversity, Sea Ice Observations, Marine Pollution, Geology, and Medical Sciences.The studies will
start on April 2, 2016 after departing by auxillary/research vessel from Ushuaia (Argentina) and will continue
atUkrainian Vernadsky Research Base in Galindez Island (Antarctic). The studies will be finished on April 16,
2016 by arriving Mar del Plata (Argentina).

During the expedition, within the frame of Marine Biology and Biodiversity; Marine mammals observations will
be carried out. In addition fish, microplankton, ichtyoplankton, and benthic organisms will be collected by plankton
nets and fish nets. On terrestrial fields, epiphytic lichens, lichenicolous fungi and bryophyte samples will be
collected. Biodiversity of obtained organisms will be studied by conventional and molecular methods.
Physicochemical data will be measured both in terrestrial and marine environment. This data will be used to
evaluate effects of abiotic factors on Antarctic ecosystems biodiversity. During the route, sea ice concentration,
and thickness, and snow depth on sea ice will be determined by in-situ observations according to ASPeCT Protocol.
Also remote sensing images will be collected covering the period. Within the frame of pollution researches; in
addition to marine water and biota samples, marine surface sediments will be collected by using grab sampler.
Persistent organic pollutants and heavy metal concentrations will be determined by using high resolution
equipments. Obtained data will be used to evaluate atmospheric deposition of industry derived particulates’ effects
on the continent ecosystem. Additionally, biogenic component and secondary metabolite analysis of benthic
organisms will be done. Within the frame of geological researches; dating and magnification of deglaciation in
Galindez Island will be determined by cosmogenic isotope analysis. Relation between past climate changes and
the results will be evaluated. Within the frame of medical researches; effects of extreme environmental conditions
of Antarctic on autonomous and central nervous system’s adaptation processes will be evaluated by measuring
heart rate variability and electroencephalogram. This will enable us to provide a more comprehensive view of
nervous system processes during adaptation to Antarctica. Also, a program which includes popular aspect of the
expedition such as outreach will be carried out.

Acknowledgements:This research was funded by Istanbul Technical University (Grant No: ITU BAP-39532,
Cukurova University (Grant No: FBA-2016/6205), Istanbul University (Grant No: FOA-2016/20530), Kocaeli
University (Grant No: KOU-BAPB-2016/026).
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OZET

Tirkiye'de denizcilik egitimi, Milli Egitim Bakanligi'na bagli liselerde, 6zel kurslarda ve iiniversitelerde
verilmektedir. Denizcilik egitimini belirleyen en 6nemli yasal diizenlemeler arasinda Gemi Adamlar1 Ydnetmeligi
ile Gemi Adamlar1 Egitim ve Sinav Yonergesi yer almaktadir. Ancak, gelisen ve degisen denizcilik kosullari
cergevesinde gemi adamlarinin diinya ile biitiinlesmesi, gemi adamlarinin siniflandirilmasi, gemi adamlarinin
belgelendirilmesi gibi konularda, yiiriirlikkte olan yonetmelik ve yonergelerin yeterli olmadigi, uygulamada ortaya
¢ikan cesitli sorunlara pratik ¢oziimler sunamadig1 goriilmektedir.

Bu ¢alismada, Tiirkiye'deki denizcilik egitimini belirleyen hukuki diizelemeler, uygulamalar, uluslararas: denklik
ve esdegerlikler, egitim kurumlar1 ve egitim miifredatlari, belge veren kurumlarin yetki ve sinirlar1 gibi konularda
gdzlenen sorunlara karsilastirmali &neriler sunulmaktadir. Oneriler arasinda, mevcut yonetmelik ve yonergelerde
yapilmasi gereken degisiklikler ve gerekgeleri, iilke ve diinya ihtiyaglari goz Oniinde bulundurularak
gelistirilmistir.
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ABSTRACT

Maritime education in Turkey is provided in high schools, private institutions and universities under the Ministry
of National Education. Regulations for Seafarers and Education and Examination Instruction for Seafarers rank
among the most significant legislative regulations which determine the maritime education. However, it is seen
that regulations and instructions in force are insufficient about some issues such as the global integration,
classification and certification of seafarers within the frame of developing and changing maritime circumstances,
and they are not able to provide practical solutions for several problems emerged during implementation.

In this study, comparative suggestions are offered for problems about some issues such as legislative regulations
which determine maritime education in Turkey, implementations, international equality and equivalences,
educational institutions and curriculums, authority and limits of the institutions providing certification. Among the
suggestions, required alterations in current regulations and instructions and their reasons are enhanced by taking
national and global needs into consideration.

Keywords: Maritime, seafarers, education, certification, regulation
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OZET

Kat1 ve sivi atiklarin denizlere birakilmasi, dogal kaynaklarimizin bilingsizce tiiketilmesi ve kiyillarimizin dogal
yapilarinin tahribati gibi insan kaynakli baskilarin deniz ekosistemi lizerinde etkileri yapilan bilimsel ¢alismalarla
ortaya konmaktadir. Insan kaynakli baskilar sonucu denizlerdeki biyogesitlilik azalmakta ve barindirdiklari
canlilara geri doniisli olmayan zararlara neden olmaktadir. Bu yiizden, ileride bilimadami, politikaci ya da karar
verici olacak olan gelecegimizin teminati ¢ocuklarimiza yonelik yaptigimiz uygulamali deniz bilimleri egitim
faaliyetleri hayati 6nem tagimaktadir. Bilinglendirme galismalari ile ¢ocuklarin her birinin dogaya ve canlilar
arasindaki iligkilere bakis a¢ilart degismekte ve canlilari korumaya yonelik sorumluluk kazanmaktadirlar.

Deniz kaplumbagalari i¢in dogal bir {ireme alan1 olan Enstitiimiiz (ODTU-Deniz Bilimleri Enstitiisii) sahilinin
korunmast i¢in 2012 senesinde enstitiimiizdeki bir grup bilimadami ilkokul ve ortaokul ¢ocuklarina yonelik
bilinglendirme c¢alismalarini baglatmistir.2 yildir ¢ocuklara yonelik gergeklestirilen birgok uygulamali deniz
bilimleri egitim programindan sonra yerel halktan olumlu doniigler gelmis, programi ulusal boyuta tastyarak daha
fazla cocuga ulasmak igin programu Istanbul, Izmir ve Trabzon’da da 2014 yilindan bu yana uygulanmaya
baslanmustir. Yaklagsik dért yildir Mersin basta olmak iizere Trabzon, Izmir ve Istanbul’da yapilan yarim ve tam
giinliik egitimler neticesinde 4000’in {izerinde dgrenciye ulasilmistir.

‘Denizimi Tantyorum ve Koruyorum’ Uygulamali deniz bilimleri egitim programi iki asamali yapilmaktadir.
‘Denizimi Taniyorum’ ile denizlerin ve deniz bilimlerinin 6nemi, deniz ekosistemi hakkinda temel kavramlar,
biyogesitliligin 6nemi ve insan kaynakli baskilarin denizel gevre lizerindeki olumsuz etkileri anlatilmaktadir.
‘Denizimi Koruyorum’ ile hangi tiirlerin nesli tehlike altinda oldugu ve nasil korunmasi gerektigi, denizel ¢evreyi
insan baskilarindan nasil korumamiz gerektigi hakkinda bilgiler verilmektedir. Cocuklarda farkindaligi artirmak
icin egitimler seminerler, posterler, videolar, arazi gézlemleri, oyunlar ve egitici bilime deneyleri esliginde
yapilmakta olup donanimh gevre goniilliileri olarak yetismeleri saglanmaktadir.

Anahtar Kelimeler: Bilinglendirme ¢aligsmalari, 6grenciler, denizel ¢evre
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ABSTRACT

Scientific research undisputably shows that unrecoverable damage has been caused to marine ecosystems from
anthropogenic sources such as solid and liquid waste materials, unsustainable exploitation of marine resources and
habitat destruction. Such damage is degrading the ecological quality of our seas, decreasing biodiversity and
threatening the very survival of numerous marine species. Educating the general public and more specifically the
training of young people as our future generations of scientists, policy and decision makers is vital if marine
ecosystems are to face a more promising future. Instilling awareness of the problems as well as a sense of
reponsibility is essential if the young generations are to implement lifestyle changes towards protection of their
local marine environment.

The need to protect our immediate marine environment, namely an unspoilt turtle nesting beach, proved the main
incentive for the scientists at the Institute of Marine Sciences of the Middle East Technical University (Erdemli
campus) to initiate a marine science outreach programme for predominantly primary and middle school pupils in
September 2012. Given the positive feedback from participants in the local region, the programme was extended
to a network of institutes around Turkey (Istanbul, Trabzon and 1zmir) in 2014.To date over 4000 students from
around Turkey have received the half/full day of environmental training.

The programme entitled “I Know and Protect my Seas” focuses on two main aspects - ‘I know my sea’ -
introducing the concepts of the marine ecosystem and the importance of biodiversity, the negative effects of human
impact on the marine environment and the importance of marine sciences. ‘I protect my sea’ — addresses why we
should protect the marine environment and marine life, why certain species are endangered or even face extinction
as a consequence of human impact and endeavours to instill environmentally responsible behaviour in the
partipating students.

The programme combines educational seminars, videos and hands-on activites to both raise environmental
awareness and inspire students to become “natural volunteers for environmental protection”.

Keywords: Marine ecosystem, biodiversity, outreach, environmental awareness, protection
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OZET

Kiyilarda zaman zaman gozlenen deniz ¢ekilmeleri ya da olagan dis1 dalgalarin olusma nedeni atmosferik basincin
alansal ve zamansal degisimleri ile ilgilidir. Deniz alaninin bir kisminda diisiik atmosferik basincin su seviyesinde
yiikselmeye neden olmasi, bir bagka alanda ise yiiksek atmosferik basincin su seviyesinde algalmaya neden olmast,
biitiin su ylizeyinde alansal deformasyona sebep olur. Bu deformasyon dalga olarak hareket eder, bazen kiyilarda
biiyiir ve riizgarsiz ortamlarda daha belirgin olarak gozlenebilir. Su yilizeyindeki deformasyon, atmosferik basincin
normal basingtan farki (4P) ile basingla degisen su diizeyinin durgun su diizeyinden farki (4vm) asasindaki
An=0.994P iliskisi ile hesaplanabilir. Bu bagnt1 ile atmosferik basingta 1 hPa algalmanin, ortalama su seviyesinde
1 cm yiikselmeye neden oldugu ifade edilir. Atmosferik basincin mekansal ve zamansal degisiminden dolayz,
kiigtik genlikli uzun peryotlu dalgalar tiim deniz alan1 boyunca ilerlerler. Bu tip dalgalar uzun mesafelerde
ilerlerken, kapali basenlerde, kiyiya yakin yerlerdeki ya da acik denizlerdeki morfolojide rezonans etkisiyle
biiyliyebilirler. Bu sebeple, kiyr alanlarinda beklenmeyen davraniglar gosterebilirler. Atmosferik basing
farkliligindan dolay1 olusan uzun periyotlu dalgalarin, kiyiya dogru ilerlerken biiyiimesinin arastirilmasi bu
¢alismanin baslica odaklarindan biridir. Diger yandan atmosferik basincin zamansal degisimi baska deyisle
basincin hareketi ile denizde olusturdugu dalganin hareketi arasindaki iliski de bu ¢aligmada incelenmistir.

Farkli diizgiin sekilli batimetrilerde, farkli derinlikteki test ¢aligmalari yiiriitiilerek, dogrusal olmayan sig su
denklemleriyle sayisal ¢oziimleme yapilmistir. Bu test caligmalarinda mekansal ve zamansal basing dagilimlari ile
tetiklenen dalgalarin, dikdortgen kesitli diiz tabanli, liggen kesitli ve parabolik kesitli basenlerdeki ilerleyisleri
incelenmistir. {lk olarak diiz tabanli dikdértgen kesitli basende farkli basing hizlar1 (dalgadan yavas basing hiz,
dalgaya esit basing hizi ve dalgadan hizli basing hizi) kullanilarak benzetimler yapilmus, dalga o6zellikleri
hesaplanarak kuramsal ¢ozlimlerle karsilastirilmistir. Diizgiin gekilli basenlerde yapilan diger benzetimlerde ise
basincin karadan denize ya da denizden karaya dogru hareketleri de ayr1 ayri incelenmistir. Her benzetimde
belirlenen sayisal 6l¢iim noktalarinda, su yiizeyindeki dalgalanmalarin zaman gegmisleri hesaplanmistir. Boylece
farkli deniz taban1 topografyalarinin, uzun periyotlu dalgalarin biiyiimesi tizerindeki etkileri de arastirilmustir.

Ulkemizde zaman zaman bazi kiy1 bolgelerinde bolgelerde gozlenen su diizeyi degisiklikleri ya da denizin
cekilmesi gibi olaylarin nedenlerinin arastirilmasi i¢in kullanilabilecek olan bu yaklagim ilk olarak, 27 Haziran
2014 tarihinde Odessa’da olusan olagan dis1 dalgalarin atmosferik basing degisimleri kullanilarak modellenmesi
ve nedenlerinin yorumlanmasi i¢in kullanmilmistir ve sonuglar tartisilarak sunulmustur.

Anahtar Kelimeler: Meteotsunami, atmosferik basing hareketleri, uzun periyotlu dalgalar, modelleme, basen

Tesekkiir: Bu calisma, TUBITAK ve RFBR, Rusya ortak Proje destegi ile 213M534 No’lu TUBITAK projesi
kapsaminda gerceklestirilmis, ve kismen de Avrupa Birligi FP7/2007-2013 ¢ergeve programi kapsaminda
desteklenen 603839 numaralt ASTARTE (Avrupa i¢gin tsunami degerlendirme, strateji gelistirme ve risk azaltma)
projesi tarafindan desteklenmektir.
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ABSTRACT

The cause of the occurrence of ebb or abnormal waves which are occasionally observed on the coasts is related to
the spatial and temporal changes of atmospheric pressure. Because, low atmospheric pressure leads to static water
level rise in a part of the marine area and high atmospheric pressure leads to static water level drop in another
zone, water level throughout the entire marine area is deformed. This deformation moves as wave, sometimes
amplifies on the shore. The sea level deformation is determined by relation between pressure difference (AP) and
change of water level from normal position (An), An=0.99AP. It also means that 1 hPa decrease in air pressure
causes 1 cm rise in mean sea level. Due to the changes of atmospheric pressure, the respective small amplitude
long waves propagate along the entire marine area. This type of waves can propagate through long distances and
can also be amplified due to resonant effects in the enclosed basins and nearshore/offshore coastal morphology.
The investigation of the amplification of the long-period waves which occured by the spatial and temporal changes
of atmospheric pressure is one of the objectives of this study. For the different types regular shaped basins, tests
are conducted by numerical modeling solving nonlinear shallow water equations. In the tests, by inputting spatial
and temporal distributions of atmospheric pressure, basins with flat bottom rectangular, triangular and parabolic
sections are used. Firstly, flat bottom rectangular section is simulated by using high pressure zone propagating
with certain velocity (faster, equal or slower than wave velocity). The change in the sea level is calculated and
compared with the theoretical outcomes. Moreover, onshore and offshore pressure movement are separately
analyzed in different simulations. The time histories of water surface fluctuations at selected numerical gauge
points are computed in each simulation and compared to identify the effects of different bottom topographies on
the amplification of long waves. Finally, our approach helps to understand the cause of occurrence of ebb or sea
level change which is generally observed on the Turkish coasts. However, this approach is also applied to
investigate the abnormal wave event observed on June 27, 2014 at Odessa in the Black Sea.

Keywords: Meteotsunami, atmospheric pressure disturbances, long waves, modeling, basin
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HF RADAR’IN TSUNAMI TESPITI ICIN KARADENIZ VE AKDENiZ
KIYILARINDA POTANSIYEL KULLANIMI

Tiilay Cokacar, Ocal Necmioglu, Ceren Ozer

Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii, Bogazici Universitesi

OZET

HF radar teknolojisi uluslararasi olarak gercek zamana yakin zamanli, uygun maliyetli ve verimli bir ¢6ziim olarak
bilinmekte olup, genis alanlar icin,siirekli 6l¢iim saglayabilmekte ve deniz felaketleri uyarisi, sezonsal iklim,
kasirga, firtina tahminleri ve biiyiik 6l¢ekli akint1 degisimleri gibi ¢aligmalar i¢in uzun dénemli deniz gézlemleri
saglayabilmektedir. Bu radar sistemleri, giiniimiizde diinya capinda, kiy1 gozlemleri amagli operasyonel bir arag
olarak kullanilmaktadir. Gemi yeri tespiti, takibi ve kilavuzlugu, kirlilik dagilimi, balik¢ilik ve osinografi gibi
bir¢ok operasyonel uygulama igin kullanilmaktadirlar. Tsunami uyarist amag¢li kullanilacak olan HF radarlarin,
ayni zamanda birgok bagka amag i¢gin kullanimi miimkiin olup, diinya ¢apinda kullanici ve paydasin potansiyel ilgi
alanindadir. Ek olarak ¢ok kullanicili sistemler sistemin uzun dénemli bakimini garanti altina alacaktir. Yeni
algoritmalar tsunami tespiti ve dogrulamasini agisindan faydali olacaktir. Bir taraftan tsunami gézlemleme amagli,
teknik kapasite ve algoritmalar geligirken, tam dalga yiiksekligi belirlenebilmesi i¢in ¢aligmalarin devam etmesi
etmektedir.

Bu caligmada Akdeniz, Karadeniz kiyillarimiz i¢in, mevcut HF radar teknolojisi ve tsunami tespit algoritmalari
analiz edilmistir. Bolgenin dar kita sahanlig1 karakteristigi nedeniyle HF radarin tsunami tespiti i¢in kullanimi
anacak kisithi alanlarda miimkiin olabilmistir. Kuzey Karadeniz’in genig kita sahanlig1 tsunami tespitini 2.5 saat
once miimkiin kilarken, basenin diger alanlarinda bu siire 1 saat ve altina inmektedir. Orta 6l¢ekli radar menzilleri
(75-100 km) dikkate alindiginda, tsunami uyarist amagl kullanimlarda batimetrik yapinin 6nemi ortaya
cikarmistir. Dik kita sahanlig1 egiminin erken tsunami uyarisi i¢in uygunlugu belirlenmistir. Diger taraftan kiy1
alanlarma yakin keskin derinlesen alanlar i¢in HF radarin erken tsunami uyarist amagh kullanimi uygun
olmayacaktir.
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POTENTIAL USE OF HF RADAR FOR TSUNAMI DETECTION IN THE
BLACK SEA AND MEDITERRANEAN COASTS OF TURKEY
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ABSTRACT

HF radar is recognized as internationally cost-effective and efficient solution to provide near-real time
measurements that cover a large area continuously over time for ocean hazards warning and long term ocean
monitoring studies such as, seasonal forecasts of climate, hurricanes, storm surges and large-scale ocean circulation
changes. These radar systems recently became an operational tool in coastal monitoring worldwide. They are used
for many operational applications that include ship detection, tracking, guidance, distribution of pollutants, fishery
and oceanography. HF radar data used for the tsunami warnings, can also be used for the other purposes and be of
potential interest to wide application area users and stakeholders. Moreover multi user applications will ensure the
system is maintained operationally over the long term. Hence the system is cost effective also with regards to
maintenance. New algorithms allow useful detection and verification for tsunami detection. While technical
monitoring capacity and the algorithms for tsunami detection is improved significantly, further studies are required
to obtain complete wave height determination.

We analysed the available technology and algorithms for the purpose of tsunami detection in the Mediterranean
and Black Sea coasts of Turkey. Since the study area is characterised by narrow continental shelf area, the HF
radar observation for the purpose of tsunami detection is possible in restricted areas. While extensive continental
shelves in the northeastern Black Sea let tsunami detection 2.5 hours before tsunami waves hit the coast, the
detection is possible around 1 hr or less in advance for the remaining basins with wide continental shelf areas. The
bathymetric structure is important for deciding the applicability of HF radar systems for the tsunami detection in
continental shelf areas, which can be covered by medium range radars (75 - 100km). The steep continental shelf
slope areas are suitable for providing an advance warning for tsunami. On the other hand, areas deepening sharply
close to shoreline would not be suitable for providing advance tsunami warning by using HF radar.
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OZET

Tarihsel kayitlar Dogu Akdeniz’de 150-200 yilda bir deprem ya da deniz tabani heyelan1 kaynakli kuvvetli
tsunamiler olustugunu gostermektedir. 365 ve 1303’de ger¢eklesen biiyiik depremler sonucu olusan tsunamilerin
etkileri tiim Dogu Akdeniz’de goriilmiistiir. Tarihi boyunca yikici depremlere tanik olan ve 8000 km’den fazla kiy1
seridine sahip Tirkiye’de son 3500 yillik donemde yiizden fazla tsunami gézlemlenmistir. Giinlimiizde meydana
gelebilecek benzer bir tsunami, kiy1 bolgelerimizdeki yogun yerlesim, limanlar ve kritik altyapi tesisleri nedeni ile
onemli bir dogal afet tehlikesi olarak kabul edilmektedir. Kiyilardaki yerlesim bolgeleri Tirkiye’nin toplam
ylizdlglimiiniin  %5’inden daha az yer tutmakla beraber toplam iilke niifusunun %10’undan fazlasini
barindirmaktave bu rakam her gecen giin artmaktadir. Siiregelen kiyisal kentlesme ve turizm sektdriindeki
gelismeler de tsunami tehlikesinin seviyesini yiikseltmektedir.

Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii (KRDAE), bolgede bir tsunami erken uyari Sisteminin
gereksinimini karsilamak icin UNESCO - Hiikiimetleraras1 Osinografik Komisyonu’nun bir alt organi olarak 2005
yilinda kurulan Kuzey-Dogu Atlantik, Akdeniz ve Baglantili Denizler (NEAM) i¢in Tsunami Erken Uyar1 ve
Zararlar1 Hafifletme Sistemi Hiikiimetleraras1 Egglidiim Grubu (IOC/ICG/NEAMTWS) ¢alismalar1 kapsaminda,
Harita Genel Komutanligi (HGK), Seyir, Hidrografi ve Osinografi Dairesi Baskanligi (SHOD), T.C. Basbakanlik
— Afet ve Acil Durum Yénetimi Baskanligi (AFAD), Ortadogu Teknik Universitesi (ODTU), Meteoroloji Genel
Midirligi (MGM) ve Kiy1 Emniyeti Genel Miidirligi (KEGM) ile isbirligi igerisinde ‘Bolgesel Deprem-
Tsunami izleme Degerlendirme Merkezi’ni (BDTIM) kurmus bulunmaktadir. BDTIM, 1 Temmuz 2012 tarihinden
itibaren NEAMTWS Aday Tsunami Hizmet Saglayicisi olarak Dogu Akdeniz, Ege ve Karadeniz igin hizmet
vermekte olup Aday statiisiinden Tsunami Go6zlem Saglayicisi statiisiine gecebilmek igin akreditasyon talebini
Hiikiimetleraras1 Osinografi Komisyonu’na iletmistir. Bu sunumda sistemin genel bir tanitiminin yani sira
bilimsel, teknik ve kamusal gereksinimlerin bir degerlendirmesinin de yapilmasi amaglanmaktadir.

Anahtar Kelimeler: Akdeniz, Tsunami, uyari, KRDAE, NEAMTWS
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ABSTRACT

There are various strong tsunami events in the Eastern Mediterranean with an apparent recurrence period of about
150-200 years associated to both seismic and non-seismic origins. But more importantly, some extreme events,
such as those occurring in 365 and 1303 AD, have resulted in basin-wide impacts. Turkey, as a country with a
history of devastating earthquakes and with a coastline of 8333 km, has been also affected by more than 100
tsunamis during the observation period over 3500 years. A possible tsunami today affecting the coastal areas of
Turkey may cause considerable damage, especially considering the densely populated coastal areas, critical
infrastructure and harbours. Coastal cities cover less than 5% of the total surface area of Turkey, but accommodates
more than 10% of Turkey’s population. Continued urbanization and touristic developments will further increase
the exposure to tsunami hazard.

To address the need for a Tsunami Warning System in the region, Kandilli Observatory and Earthquake Research
Institute (KOERI) established the 24/7 operational Regional Earthquake and Tsunami Monitoring Center
(RETMC) under the framework of UNESCO - Intergovernmental Oceanographic Commission -
Intergovernmental Coordination Group for the Tsunami Early Warning and Mitigation System in the North-eastern
Atlantic, the Mediterranean and connected seas (IOC/ICG/NEAMTWS) in coordination with various national
organizations such as General Command of Mapping (HGK), Office of Navigation, Hydrography and
Oceanography (SHOD), Prime Ministry — Disaster and Emergency Management Presidency (AFAD), Middle East
Technical University (METU), Turkish State Meteorological Service (MGM) and Directorate General of Coastal
Safety (KEGM). KOERI-RETMC is officially providing services as a Candidate Tsunami Service Provider
(CTSP) of NEAMTWS since 1 July 2012 and recently requested from 10C the initiation of the accreditation
process to be promoted to TSP status. This presentation will provide an overview of the system and achievements
together with the prospects of scientific, technical, and public challenges.

Keywords: Mediterranean, Tsunami, warning, KOERI, NEAMTWS
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OZET

Mega sehirlerin dogal afetlere karsi direncliligi ve hasar gorebilirligi bu sehirlerin ve sakinlerinin bu tiir durumlara
karst hazirlikli olma durumlarini gosteren Onemli birer gostergedir. Toplumun dogal afetler hakkindaki
bilinglenmesi ve reaksiyon yeteneginin gelismesi i¢in hasar gorebilirlik ve direnglilik haritalart olusturulmalidir.
Karar vericilerin toplumun dogal afetler konusundaki sosyal direngliligini arttirmay1 hedeflemeleriyle Bina Hasar
Gorebilirlik Degerlendirme yontemleri son yillarda oldukga 6n plana ¢ikmistir. Ancak dogal afetlerin etkilerinin
hafifletilmesi, afet hazirliklarinin plan1 ve yonetimi agisindan, schirlerin yapisal direncliligi ve hasar
gorebilirliginden ziyade Insan Hasar Gorebilirlik Degerlendirmeleri de énem kazanmis ve afetlere yonelik hasar
gorebilirlik ¢aligmalarinda 6nemli bir bilesen haline gelmistir. Tsunami afetinde insan hasar gorebilirlik analizinin
ilk 6rnegi olan METU Tsunami Human Vulnerability Assessment (MeTHuVA) gelistirilmis ve ilk olarak
Istanbul’un Yenikap1 bolgesine uygulanmustir.

Bu calismada MeTHuVA metodu amaglar dogrultusunda gelistirilerek Istanbul’un Bakirkdy ilgesine
uygulanmistir. Bakirkdy ilcesi muhtemel sismik hareketlili§in yanisira, depremler sonucunda olusabilecek
tsunami dalgalarindan etkilenmeye yatkin bir bolgedir. Niifusu 200,000’in tstiinde olan Bakirkdy ilgesinin
azimsanmayacak bir kismi sahil kesiminde ikamet etmektedir. Ayrica kiy1 kesiminde bulunan limanlar, parklar,
yollar ve binalar tsunami taskinina maruz kaldiklarinda yikima ugrayabilme potalsiyeline sahiptir.

Yiiksek ¢oziiniirliikli dijital topografya ve ilgedeki tiim binalar, yapilar ve altyapilarin bulundugu mekansal veri
seti gelistirilmis ve BakirkOy ilgesi i¢in hassas ve dijital bir metropolitan topografya veritabani olusturulmustur.
Elde edilen bu yiiksek ¢oziiniirliiklii veritabani tsunami sayisal modeli kullanilarak yapilan hesaplamalarda
kullanilmistir. Tsunami sayisal modeli NAMI DANCE kullanilarak iiretilen simiilasyonlar sonucu tsunami afetine
baglt en kotii durum senaryolart deterministik olarak hesaplanmig ve tsunami parametreleri belirlenmistir.
Bakirkdy igin Insan Hasar Gérebilirligi parametreleri ve direnglilik tanimlamalar1 yapilmis ve Cografi Bilgi
Sistemleri (CBS) tabanli Cok Olgiitlii Karar Analizleri (COKA) kullanilarak bu parametreler puanlanmistir. Hasar
gorebilirlik ve sayisal modelden elde edilen tsunami etkisi kullanilarak, Bakirkdy ilgesindeki her bir lokasyon igin
tsunami risk analizleri yapilmistir. Sonuglar ortaya konmus ve tartisilmisgtir.

Tesekkiir: Bu ¢alisma kismen by Japan—Turkey Joint Research Project by JICA on earthquakes and tsunamis in
Marmara Region by MARDiIm SATREPS, EC project ASTARTE-Assessment, Strategy And Risk Reduction for
Tsunamis in Europe-FP7-ENV2013 6.4-3, Grant 603839, projeleri tarafindan desteklenmistir.
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ABSTRACT

Resilience and vulnerability of large cities to major natural hazards is of major importance while valuing the
preparedness of society in these cities. In order to increase the awareness and capacity of reaction to the natural
hazards of society, vulnerability and resilience maps should have to be produced. Increasing demand from decision
makers for social resilience against hazards, Building Vulnerability Assessment (BVA) methods were developed
vastly in the last decade. Rather than structural vulnerability and resilience of cities assessed by BVAs, human
vulnerability assessments (HuVA) have major importance due to the mitigation of hazards, disaster preparedness
and management. Hence, the human vulnerability assessment becomes another component in vulnerability
analysis. The first example of the tsunami human vulnerability assessment, METU Tsunami Human Vulnerability
Assessment (MeTHuVA), has been developed in Yenikap1 region, Istanbul, previously.

MeTHuVA Method is further improved in this direction and applied to the Bakirkdy district in Istanbul. Besides
the probable seismic activities, Bakirkoy is a district prone to tsunami attack related to earthquakes. Population of
Bakirkoy district is over two hundred thousand with a considerable amount of population reside in coastal areas.
There are many coastal facilities like ports, harbors, water front parks, roads, and many buildings including
residential and business centers which can be exposed to the destruction due to tsunami inundation.

High resolution topography and spatial dataset containing all buildings, structures and infrastructures of Bakirkoy
district is used to obtain digital database of accurate metropolitan topography with land use, buildings and
infrastructure. The high resolution data is used for the calculations of tsunami numerical modeling. The tsunami
parameters from deterministically defined worst case scenarios are computed from the simulations using tsunami
numerical model NAMI DANCE. Human vulnerability assessment parameters in the district and resilience are
defined and scored by GIS based MCDA (Multi Criteria Decision Analysis) methods. Tsunami risk level is
computed using tsunami intensity and vulnerability assessment for every location of Bakirkdy. The results are
presented and discussed.

Acknowledgements:This study was partly supported by Japan-Turkey Joint Research Project by JICA on
earthquakes and tsunamis in Marmara Region by MARDim SATREPS, EC project ASTARTE-Assessment,
Strategy And Risk Reduction for Tsunamis in Europe-FP7-ENV2013 6.4-3, Grant 603839
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OZET

Yapilan aragtirmalar yaklasik olarak 8300 km’den fazla kiy1 seridine sahip tilkemizde son 3000 yil i¢inde {ilkemizi
cevreleyen tiim denizlerde 90’dan fazla tsunami meydana geldigini gostermektedir. Ozellikle Dogu Akdeniz’de
365 ve 1303 yillarinda meydana gelen biiyiik depremler tsunamiye yol agmustir. 21 Temmuz 365 tarihinde bati
Girit’te meydana gelen deprem ve tsunami Akdeniz’i 6nemli dl¢iide etkilemistir. Bu depremin Akdeniz’de
meydana gelen en biiyiik deprem oldugu diisiiniilmektedir. Girit’te yapilan ¢aligmalar tsunami yiiksekliginin 6m
ye ulastigin1 gostermekte; tarihsel veriler de Iskenderiye’de tsunami nedeniyle yaklasik 5000 kisinin bogulmus
oldugunu ortaya koymaktadir. 1303 yilinda Bati1 Helen Yayi’nda (Girit’in gliney dogusu) meydana gelen biiyiik
deprem ve olusturdugu tsunami de etkisini Dogu Akdeniz’de hissettirmis, yine Iskenderiye’de binlerce kisi
tsunami nedeniyle yasamini kaybetmistir.

Gliniimiiz modern diinyasinda, 6zellikle kiy1 seritlerindeki kentsel yerlesme ve liman, tersane, havaalani, termik
ve niikleer santraller basta olmak iizere endiistriyel yapilagmalarin artmasi, ¢evre denizlerimizde yasanabilecek
herhangi bir tsunaminin iilkemize olan etkileri iizerinde dikkatle durulmasmi gerektirmektedir. Ulkemiz
kiyilarinda olan tsunami tehlikesinin en saglikli ve bilimsel bir sekilde anlasilmasi igin ve olasi bir tsunaminin
olusmas1 halinde operasyonel olarak hazirlikli olmak ve miimkiin olan en kisa siirede 6zellikle afet acil durum
yOnetimi ve sivil savunma kurumlarina erken uyar1t mesajin1 génderebilmek biiyitk 6nem tagimaktadir. Bununla
birlikte, denizlerimizde meydana gelebilecek olasi biiyiik depremlerin tsunami olusturma potansiyellerini sayisal
modelleme yontemleriyle 6nceden belirlemek ve yasanabilecek tsunami baskinlarinin haritalarini hazirlayarak
yerel otoritelere iletmek de bu ¢aligmalarin ¢ok dnemli pargalarindan biridir.

148 yillik tarihi boyunca iilkemizde yerbilimleri alaninda her zaman 6nciil rol iistlenmis olan Kandilli Rasathanesi
ve Deprem Arastirma Enstitlisii (KRDAE), bu bilimsel ger¢eklerin farkinda olarak UNESCO-Hiikiimetlerarasi
Osinografik Komisyonu’nun (IOC) bir alt organi olarak 2005 yilinda kurulan “Kuzey-Dogu Atlantik, Akdeniz ve
Baglantili Denizler i¢in Tsunami Erken Uyar1 ve Zararlar1 Hafifletme Sistemi Hiikiimetleraras1 Esgiidiim Grubu
(ICG/NEAMTWS)” ¢alismalarma 2005 yilindan itibaren aktif olarak katilmig, bu kapsamda 7/24 hizmet veren
Bolgesel Deprem ve Tsunami izleme Degerlendirme Merkezi (BDTIM) ni kurmus ve 1 Temmuz 2012 tarihi
itibariyle de Aday Tsunami Gdzlem Saglayic1 oldugunu IOC Sekretaryasi’na bildirmis bulunmaktadir. BDTIM,
deprem ve depremin yaratacagi tsunami, su baskinlar1 ve bolgede olusabilecek bu tiir afetlerde hizli bilgi {ireten,
veri ve paylasim kapasitesi yiiksek, kiyillarimiz boyunca ger¢ek-zamanli ve saglikli gézlem yapan ulusal ve
bolgesel bir aragtirma merkezidir.

BDTIM’in bu amacla vyiiriitiilen calismalar1 cerevesinde Seyir Hidrografi ve Osinografi Dairesi Baskanlig
tarafindan tek ve c¢ok 1sinli iskandil sistemleri kullanilarak dlgiilen batimetri verilerinden elde edilen yiiksek
¢oztiniirliikli derinlik veri seti dlgiimler ve ayrica Harita Genel Komutanlig tarafindan yapilmis olan 30m veri
aralikli topografik 6l¢timler kullanilarak iilkemiz kiyilarinda belirlenmis 47 Tsunami Tahmin Noktasinda yiiksek
¢Oziiniirliiklii batimetrik ve topografik modelleme baseni elde edilmistir. 3m grid aralikli bu basenlerde
NAMIDANCE sayisal modeleme kodu kullanilarak simulasyon g¢aligmalar1 yapilmis, tsunami hidrodinamik
parametreler ve su baskini haritalar1 hazirlanmistir. Bu ¢aligmada pilot bolge olarak secilen Aksaz-Mugla ve
cevresinde yapilan Seviye 1 (olusma siklig1 daha yiiksek fakat diisiik hasara sebep olan) ve Seviye 2 (olugsma sikligi
daha diisiik fakat yiiksek hasara sebep olan) tsunamiler i¢in gergeklestirilen modelleme sonuglar1 sunulacaktir.

Anahtar Kelimeler: Tsunami, tsunami baskini, tsunami hidrodinamik parametreleri, yiiksek ¢ozintirlikli
batimetri
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TSUNAMI NUMERICAL MODELING IN MEDITERRANEAN SEA WITH
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Ceren Ozer Sozdinler?, Basak Firat', Ocal Necmioglu', Murat Elge?, Nurcan Meral Ozel

1Bogazici University, Kandilli Observatory and Earthquake Research Institute
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(ceren.ozer@boun.edu.tr)

ABSTRACT

Historical and scientific studies reveal that in last 3000 years more than 90 tsunami events happened along the
coasts of our country with the length of about about 8300km. Particularly, 365 and 1303 earthquakes in Eastern
Mediterranean had triggered huge tsunamis in the region. Western coasts of Crete had been highly affected by
tsunami triggered by 21 July 365 Earthquake. Studies in Crete show that tsunami height had reached up to 6m.
Moreover, there are historical evidences proving that Alexandria coasts were excessively inundated after 365
earthquake and almost 5000 people had lost their lives because of tsunami disaster. Strong 1303 earthquake
happened at Western Hellenic Arc in southeastern Crete had also triggered huge tsunamis and been effective along
entire Eastern Mediterranean coasts up to Alexandria, Egypt.

In the recent modern world, the increase of industrial facilities in coastal zones as well as coastal settlements,
harbors, marinas, shipyards and nuclear power plants has been raising the importance of tsunami hazard assessment
and estimation of tsunami potential due to possible strong earthquakes in our country. It is strongly necessary to
be ready for possible tsunami disasters along our coasts and disseminate early warning messages to disaster
emergency management and civil protection agencies by means of reliable scientifically based operational sytems.
Moreover, assessment of tsunami potential in our coastal zones due to strong earthquakes using tsunami numerical
modeling techniques and preparation of tsunami inundation maps for local authorities are highly important in terms
of disaster preparedness.

As playing a leading role in geosciences in Turkey throughout its 148 years history, KOERI is actively
participating in activities of “Intergovernmental Coordination Group for the Tsunami Early Warning and
Mitigation System in North-eastern Atlantic, the Mediterranean and connected seas (ICG/NEAMTWS)” initiated
in 2005 as a sub-organization of UNESCO- Intergovernmental Oceanographic Commision (I0C). KOERI
established “Regional Earthquake and Tsunami Monitoring Center (RETMC)” as a 24/7 operational center and
declared its Interim Candidate Tsunami Service Provider Status covering Eastern Mediterranean, Aegean,
Marmara and Black Seas as of 1 July 2012 to the ICG/NEAMTWS Secretariat. RETMC, as a national and regional
research center, is actively working on earthquake monitoring and determination of tsunami potential due to
earthquakes, real time sea level monitoring, tsunami hazard assessment along our coasts with fast and reliable data
exhange with other research centers.

In the framework of studies mentioned, RETMC has been studying on compilation of bathymetric and topographic
data collected by Office of Navigation, Hydrography and Oceanography (SHOD) and General Command of
Mapping (HGK), respectively and preparation of high-resolution bathy/topo data as an essential input for reliable
tsunami numerical modeling. The single-beam and multi-beam bathymetric measurements conducted by SHOD
and topographic data collected by HGK in 30m were compiled and high-resolution bathy/topo data has been
prepared with a resolution of 3m for smallest study domains. The tsunami numerical modeling studies has been
performed using numerical code NAMIDANCE and tsunami hydrodynamic parameters and tsunami inundation
maps have been obtained. In this study, the modeling results for Level-1 (high-frequency but low-impact) and
Level-2 (low-frequency but high-impact) tsunamis in pilot area Aksaz-Mugla region will be presented.

Keywords: Tsunami, tsunami inundation, tsunami hydrodynamic parameters, high-resolution bathymetry and
topography
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PARTIKUL ORGANIK KARBON GONDERIMi: BATS VE PAP
ISTASYONLARINDA TEP VE MINERAL BALASTIN ETKISi. BiR
MODELLEME CALISMASI
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OZET

Partikiil organik karbon debisi, atmosferik karbon sekestrasyonunda anahtar rol oynayan bir prosestir. Biyolojik
karbon pompast olarak adlandirilan, denizel organizmalar tarafindan karbonun yiizeyden okyanusun derin
bolgelerine transferi, bircok farkli ve komplex mekanizmalarin yonetimi ile gerceklesmekte olup, tahmin edilmesi
zor sonuglara neden olmaktadir.

Bir ya da birka¢ mekanizmay1 ¢dziimleyen modelleme c¢aligmalari, farkli mekanizmalarin oynadiklar: rolleri
tanimlamaya ve birbirleriyle olan etkilesimin sonug¢larini anlamaya yardimci olabilmektedirler. Bu calismada, 1
boyutlu GOTM-ERSEM ekosistem modeli kullanilmig olup, 3 ana prosesi test eden simulasyonlar yapilmustir.
Bunlar: (I) TEP (Transparent Exopolymer Particles) tarafindan tetiklenen pargacik kiimelenmesi, (ii) mineral
ballast (CaCOz) tarafindan tetiklenen pargacik kiimelenmesi, (iii) ballast minerallerin mineralizasyon hizlarina
olan etkileri. Model sonuglart Kuzey Atlantik Okyanusu'nda bulunan BATS (Bermuda Atlantic Time-Series 16°
K 64.5° B) ve PAP (Porcupine Abyssal Plain 49° K 16° B) uzun siireli zaman istasyonlarindan elde edilen verilerle
karsilastirilmustir. Istasyonlar, farkli denizel tepkileri anlamak acisindan, farkli fiziksel ve biyojeokimyasal yapida
olduklar1 i¢in ¢aligmada kullanilmustir.

Sonuglar, modele eklenen 3 prosesin partikiil organik karbonun gonderimine etkileri oldugunu gostermektedir,
¢linkii pargacik kiimelenmesi, farkli boyutlarda ve farkli ¢okme hizlar1 olan organik maddeleri kapsamaktadir.
Buna ek olarak prosesler, fitoplankton, zooplankton ve bakterilerin etkilesimde oldugu derine yonelen karbon
debisini ve en nihayetinde parcaciklarin dagilimini ve toplam kiitlesini hatir1 sayilir miktarda degistirmektedir.
TEP ya da mineral ballast kaynakli kiimelenmelerin yogunlugu, besin stresi, bloom olusumu ve dominant
fitoplankton gruplarina bagl olmaktadir. Ballast kaynakli mineralizasyonun yavaglamasi, yukarida belirtilen
proseslere katkida bulunmakta olup, yiizeyden derine karbon gonderiminin daha yogun olmasia neden
olmatktadir.

Anahtar Kelimeler: Karbon génderimi, transparent exopolymer particles, mineral ballast, mineralizasyon,
ERSEM
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ABSTRACT

Particle flux of organic carbon in the ocean is a key process for atmospheric carbon sequestration. The transfer of
organic matter from surface to deep ocean carried out by marine organisms, the so called biological pump, is
regulated by numerous and complex mechanisms which interactions might lead to results not obvious to predict.

A modeling approach simulating single and multiple mechanisms, can help to identify the different role of single
processes and clarify the resultant effects of their interactions.

In this study, 1D GOTM-ERSEM ecosystem model has been used to carry out several experiments testing three
major processes: (i) aggregation of organic matter driven by Transparent Exopolymer Particles (TEP), (ii)
aggregation of organic matter driven by mineral ballast (CaCQOy3), (iii) ballast effect of minerals on mineralization
rates.

Model outputs have been compared with data from two time-series stations in the North Atlantic Ocean (Bermuda
Atlantic Time-Series-BATS (16° N 64.5° W) and Porcupine Abyssal Plain-PAP (49° N 16° W). The sites,
characterized by different physical and biogeochemical dynamics, have have been chosen in order to represent
different response of the marine ecosystem.

Results show that the introduction of the three processes impact on the export of particulate organic carbon, as
aggregation involves different size fraction of organic matter, characterized by different sinking rates. In addition,
the processes importantly modify the carbon fluxes among the phytoplankton, zooplankton and bacteria, and
ultimately their distribution and total bulk. The intensity of TEP or mineral ballast aggregation depends of the
nutrient stress, bloom occurrence and dominance of specific phytoplankton group. Inhibition of mineralization due
to high concentration of minerals tends to reinforce the above mentioned processes, driving to a more intense
export of organic matter from the surface ocean.

Keywords: Carbon export, transparent exopolymer particles, mineral ballast, mineralization, ERSEM
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MARMARA DENIiZi SUKUTLELERININ UZUN DONEMLIiI MEVSIMSEL
ANALIZI

Murat ELGE, Emre TUKENMEZ
Seyir, Hidrografi ve Osinografi Dairesi Baskanligi, Cubuklu/ISTANBUL
(elgem@shodb.gov.tr,etukenmez@shodb.gov.tr)

OZET

Bu ¢alismada Marmara Denizi’nde 1953-2013 yillar1 arasinda Seyir, Hidrografi ve Osinografi Dairesi Baskanlig
veri tabaninda yer alan deniz suyu sicaklik ve tuzluluk verileri kullanilarak dogu, bati, merkez basenleri arasindaki
farkliliklar, ara tabaka olusumu, Karadeniz ve Akdeniz’den gelen su kiitlelerinin ara deniz olan Marmara Denizi
iizerindeki etkileri aylara sari olarak incelenmistir.

Yapilan incelemede: deniz suyu sicaklik, tuzluluk degerlerinin mevsimlere gore degiskenlik gosterdigi, genel
olarak 5-40m derinlikleri arasinda “ara tabaka” olarak ifade edilen bir tabakanin meydana geldigi ve bahse konu
tabakanin mevsimsel olarak farkliliklar gdsterdigi, bat1 baseninin dogu-merkez basenlerine nazaran daha sicak,
tuzlu ve daha degisken oldugu: ancak basenler arasi farkliliklarin ¢ok kii¢lik oldugu tespit edilmistir.

Marmara Denizi’nin tiim basenlerinin gerek Ege Denizi’nden gelen tuzlu ve sicak gerekse Karadeniz’den gelen az
tuzlu ve soguk sulardan etkilendigi yapilan analizlerde acik sekilde goriilmiistiir.

Anahtar Kelimeler: Marmara Denizi, ara tabaka, deniz suyu sicakligi ve tuzlulugu, dogu-bati-merkez basenleri

LONG TERM SEASONAL ANALYSIS OF THE WATER MASSES IN
MARMARA SEA

Murat ELGE, Emre TUKENMEZ
Seyir, Hidrografi ve Osinografi Dairesi Baskanligi, Cubuklu/ISTANBUL
(elgem@shodb.gov.tr, etukenmez@shodb.gov.tr)

ABSTRACT

In this study differences between eastern, central, western basins, intermediate layer, the effects of Black Sea and
Mediterranean Sea waters over Marmara Sea are analyzed with respect to months by using the oceanographic data
which were collected between 1953 and 2013 by Office of Navigation, Hydrography and Oceanography.

In this research the results show that the temperature and salinity values of Marmara Sea change with respect to
seasons, there is a layer which is called an “intermediate layer” in the depths of between 5 and 40 m and thickness
of the layer changes with the seasons, western basin is warmer, less salty and less stagnant than eastern-central
basins, however these differences between the basins are pretty small.

Analyses of temperature and salinity of seawater clearly show that all water basins of Marmara Sea are strongly
affected by incoming salty, warm deep waters of Aegean Sea and less salty, cold surface waters of Black Sea.

Keywords: Marmara Sea, intermediate layer, temperature and salinity of seawater, eastern-western-central water
basins
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BALIKCILIGIN DENiZ BiYOJEOKIMYASI UZERINDEKI ETKIiSiNiN
EKOSISTEM MODELLEMESI YONTEMIYLE iINCELENMESI

Deniz Disa, EKin Akoglu, Baris Salihoglu
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(deniz@ims.metu.edu.tr)

OZET

Denizel ekosistemler, atmosferden deniz ekosistemi igerisine alinan karbonun fotosentez yolu ile organik maddeye
doniistiiriilerek okyanusun derin bolgelerine tasinimina ve bu yolla atmosferik karbonun okyanus igerisinde
depolanmasina olanak saglamaktadir. Denizel besin ag1 igerisinde yer alan baliklar deniz yiizeyinden deniz
tabanina kadar olan karbon tasmimin biiyilik oranda etkilemektedir. Bu sebeple 6zellikle 1950°1lerden sonra hizli
bir artig gosteren ve denizel ekosistemler iizerinde gozle goriiliir degisimlere sebep olan balik¢iligin, balik
biyokiitlelerini degistirme yoluyla karbon dongiisiinii dogrudan etkilemesi beklense de baliklarin denizel
ekosistemlerin biyojeokimyasi lizerindeki etkisi halen tam olarak ortaya konamamistir.

Bu calismada, balikgilikla degisen balik stoklarinin deniz ekosisteminin biojeokimyasi iizerindeki etkisinin
Ongoriilmesini saglamak amaciyla deniz ekosisteminin alt ve iist trofik seviyelerinin bir arada ve etkilesimli olarak
modellenmesi gergeklestirilmistir. Bu amagla, deniz ekosisteminin besin dongiileri, karbon tasimimi, alt trofik
seviye canlilarimin yagamsal aktiviteleri gibi unsurlarin1 simule eden tek boyutlu bir biyojeokimyasal model ile
besin agi, balikeilik, iist trofik seviye canlilarin dinamikleri gibi unsurlari simule eden bir denizel ekosistem modeli
birlestirilmistir. Olusturulan biitiinlesik (end-to-end) model deniz ekosistemini en alt seviyeden en list seviyeye
kadar temsil etmesi sebebiyle ekosistemi daha gergekei bir sekilde ele alan biitiinciil bir yaklagim sunmaktadir.
Model,balike1lik baskisinin besintuzu dongiisii bagta olmak iizere alt trofik seviyelere kadar olan etkisinin analizine
imkan sunmaktadir.

Farkli balik¢ilik senaryolarinin test edilmesiyle elde edilen sonuglar, degisen balikeilik baskisinin besintuzu
dongiilerini dogrudan etkiledigini gostermektedir. Bu ¢aligmanin sonucunda, bu zamana kadar baligin etkisini
dahiletmeden gelistirilen biyojeokimyasal modellerden farkli olarak, baliklarin denizel ekosistemlerin
biyojeokimyasi tizerindeki dnemli rolii ortaya konmustur.

Anahtar Kelimeler: Balik¢ilik, biyojeokimya, ekosistem modellemesi, karbon taginimi, sondan sona modelleme
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IMPACT OF FISHING ON MARINE BIOGEOCHEMISTRY: AN
ECOSYSTEM MODELING STUDY

Deniz Disa, EKin Akoglu, Baris Salihoglu
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ABSTRACT

Marine ecosystems are responsible for storing the carbon within the ocean body by means of uptaking atmospheric
carbon into the ocean, transforming it into organic carbon through photosynthesis and transporting to the profound
depths of the ocean. Playing a significant role in the marine food webs, fish has a notable impact on carbon export
from the surface to the bottom of the ocean. For this reason, mainly due to its increasing trend since 1950s, fishing
is expected to impact carbon cycle directly by changing the fish biomasses. However how fish impacts the
biogeochemistry of marine ecosystems is not known clearly.

The aim of this study is to analyse the impact of fish on marine biogeochemical processes by setting up an end-to-
end model that simulates lower and higher tropic levels of marine ecosystems. For this purpose, a biogeochemical
model which simulates lower tropic level dynamics (e.g. carbon export, nutrient cycles) and an ecosystem model
which simulates fisheries and higher tropic level dynamics (e.g. food web) were online and two-way coupled.
Simulating the ecosystem from one end to the other with a holistic approach, the coupled model provided a more
realistic representation of the ecosystem. It served as a tool for the analysis of fishing impacts on marine
biogeochemical dynamics.

Simulation results obtained by the coupled model by applying different fishing intensities indicated that fishery
directly influences the nutrient cycles. As a result of this study, unlike the models that donot explicitly represent
the fish, how marine biogeochemisty is impacted by fish assemblages was delineated.

Keywords: Carbon export, end-to-end modeling, fishery, marine biogeochemistry, ecological modeling
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iZMiT KORFEZI’NDE TABAKALASMANIN GUNLUK DEGISiMi
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(altiokh@istanbul.edu.tr)

OZET

Atmosferik kosullarin tabakalagsmaya etkisinin arastirildigi bu ¢alismada Marmara Denizi kuzey-dogusunda yer
alan izmit Korfezi’nin girisinde bir samandira yerlestirilerek kisa siireli siirekli osinografik gézlemler yapilmistir.
Korfez girisinin dogusunda yaklasik 40 m derinlige kadar su kolonunda 4 Subat — 24 Nisan 2015 tarihleri arasinda
10 dakika aralikla sicaklik ve saatlik akint1 6l¢iimii yapilmigtir. Ayrica gemi ile 4-8 Subat tarihleri arasinda da bir
saat aralikla CTD verileri alinmistir. Atmosferik kosullar iginmeteorolojik parametreler en yakin meteoroloji
istasyonlarindan (Yalova, Cinarcik ve Gebze) temin edilmistir. Biitiin parametrelerin veri kalite kontrolleri
yapildiktan sonra saatlik ortalamalari alinarak 3 aylik bir dénemi kapsayan veri seti olusturulmustur.

Tabakalagmanin giin igerisinde degiskenlik goéstermesi bolgenin olduk¢a dinamik oldugunu gostermektedir.
Siddetli esen kuzeyli ve giineyli riizgarlar tabakalasmay1 azaltmakta ve iki tabaka arasindaki karigimi artirmaktadir.
Akint1 profilleri incelendiginde akintinin her iki tabakada ayni yone dogru oldugunu ancak iist tabaka akint1 hizinin
alt tabaka akintt hizina oranla daha yiiksek oldugu belirlenmistir. Farkli rlizgar rejimlerinde akinti yonii
degismemektedir.iki tabakali bir sistemde yiiksek frekansh dlciimler hidrografik siiregleri anlama, agiklama ve
neden sonug iligkisini belirlemede oldukca 6nemli bilgiler icermektedir.

Anahtar Kelimeler: Tabakalagma, karisim, giinliik degisim, izmit K6rfezi, Marmara Denizi

DAILY VARIATIONS OF STRATIFICATION IN IZMIT BAY

Hiisne Altiok?, Sabri Mutlu?, Lalehan Can?, Sinan Hiisrevoglu®

astanbul University Institute of Marine Science and Management
bQatar University

(altiokh@istanbul.edu.tr)

ABSTRACT

In this study, investigating the effect of atmospheric conditions on stratification, short time intervalsoceanographic
observations were made in the Sea of Marmara via deploying a buoy at the north-east of I1zmit Bay. At the east of
the bay entrance, 10-minute temperature and hourly current measurements were made between the dates of 4
February and 24 April 2015 down to about 40 meters depth in the water column. In addition to this, hourly CTD
data were collected between the dates of 4 and 8 February by research vessel. The meteorological parameters for
the atmospheric conditions were obtained from the closest weather stations (Yalova, Cinarcik and Gebze). After
the data quality control of all parameters, a data set covering a 3-month period has been created by taking hourly
average.

The variability of stratification during the day revealed that the region was quite dynamic. Severe northern and
southern winds reduced the stratification and increased the stirring between the two layers. When the current
profiles were analyzed, the flow in both layers were in the same direction, however the current speed of the upper-
layer was determined to be higher than of the lower-layer. The current direction has not changed in different wind
conditions. A high-frequency measurement in a two-layer system contains significant information in order to
understand, explain and determine cause and effect relations of hydrographic processes.

Keywords: Stratification, mixing, diurnal cycle, Izmit Bay, Marmara Sea
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KARADENIZ iCIN GELISTIiRILMIiS YENI NESIiL EKOSISTEM MODELI
BASARI ANALIZI

Bans Salihoglu, Bettina A. Fach, Sinan S. Arkin, Ekin Akoglu
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33731, Erdemli-Mersin, T tirkiye
(baris@ims.metu.edu.tr)

OZET

Avrupa Birligi’nin 2020 yilina kadar denizlerde Iyi Cevresel Durum’u (GES) elde etmeyi hedefleyen Deniz
Strateji Cergeve Direktifi’nin politika odakli kriterlerine katki saglamak amaciyla, Karadeniz ekosisteminin
biitiinlesik analizine imkan sunan (sirkiilasyon, biyojoekimyasal ve iist trofik seviye modelleri iceren) yeni bir
model sistemi gelistirilmistir. Biyojeokimyasal modelde karbonat modiilii de dahil olmak iizere otuz degisken yer
almaktadir. Ust trofik seviye model on ii¢ balik tiiriinii icermektedir. Gelistirilen model sistemi, Karadeniz {izerinde
etki sahibi olan farkli antropojenik baski senaryolarinin uygulanmasiyla 1980-2013 yillar1 igin geriye yonelik,
2013-2020 yillar1 i¢in ise ileriye yonelik tahmin analizleri i¢in kullanilmistir. Geriye yonelik tahmin
simiilasyonlarinin sonuglari, Karadeniz model sisteminin en yiiksek beceriye sahip olan fiziksel degiskenler ve
hemen ardindan gelen kimyasal degiskenler ile birlikte birgok beceriye sahip oldugunu gostermektedir. Ust trofik
seviye model, kii¢iik pelajik baliklarda (6rnegin hamsi) biiyiik pelajik ve demersal baliklara oranla daha yiiksek
bir beceriye sahiptir. Bu gibi modellerde orta 6lgekli degiskenligi yansitmanin 6nemi ve modelin, baslangi¢ zamani
ve siiresi bagta olmak tizere fitoplankton patlamalarindaki donemsel ve bolgesel degiskenligi yansitma becerisini
dogrudan etkiledigi ortaya konmustur.

Anahtar Kelimeler: Ekosistem, model, biittinlestirilmis, Karadeniz

MODEL SKILL ASSESMENT OF A NEW GENERATION END-TO-END
MODEL FOR THE BLACK SEA

Bans Salihoglu, Bettina A. Fach, Sinan S. Arkin, Ekin Akoglu
Institute of Marine Sciences, Middle East Technical University, 33731 Erdemli-Mersin, Turkey
(baris@ims.metu.edu.tr)

ABSTRACT

Anew generation (circulation, biogeochemical and a higher trophic level) model for the Black Sea was developed
to provide an integrated analysis of ecosystem attributes that contributes to policy oriented criteria’s of the
European Union's ambitious Marine Strategy Framework Directive towards achieving Good Environmental Status
by 2020. The biogeochemical model, including the carbonate module, comprises thirty state variables. The higher
trophic level model includes thirteen fish species. The model system was used to carry out hindcast analyses for
1980-2013 period and forecast analyses for the 2013-2020 time period assuming different scenarios of
anthropogenic pressure acting on the Black Sea. The results of hindcast simulations indicate that the Black Sea
model system demonstrates a range of skill, with physical variables having the most skill followed by chemical
variables. The HTL model has more skill for small pelagic fish (e.g. Anchovy) than larger pelagic and demersal
fish. We show that capturing mesoscale variability is of great importance in such models and directly influences
model skill to capture seasonal and regional variability of phytoplankton blooms, specifically the skill to correctly
resolve bloom timing and duration.

Keywords: Ecosystem, models, end-to-end, Black Sea
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KARADENIZ’DE IKLiM, SIRKULASYON VE FITOPLANKTON
BiYOKUTLESI ARASINDAKI iLISKi

Sinan S. Arkin, Anil Akpinar, Bettina A. Fach, Baris Salihoglu, Temel Oguz
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33731 Erdemli-Mersin, Ti lirkiye
(sinan.arkin@ims.metu.edu.tr)

OZET

Karadeniz ekosistemi yakin ge¢miste bilimsel ¢aligmalarda ortaya ¢ikarilan ¢ok sayida ve 6nemli degisimler
gecirmig, dinamik bir yapiya sahiptir. Uydu aracilifiyla elde edilen klorofil verilerine bakildiginda ani
degisimlerden birinin 2002 yilinda oldugu goriilmektedir. Basen 6lgiitiinde ortalamasi alinan klorofil derisimi
2002-2014 yillar1 arasinda 1998-2001 yillariyla karsilastirildiginda yaklasik %30 azalma gostermektedir. Bu
konuyu irdeleyen bazi ge¢mis calismalarda 2002 yilinda gergeklesen degisim rejim kaymasi olarak tanimlanmis
ve degisime iklim, besin girdisi veya besin aginda olan degisimlerin neden olmus olabilecegi dngoriilmiistiir. Bu
calismada uydu ile elde edilen riizgar, deniz yiizeyi yiiksekligi, deniz suyu yiizey sicakligi ve klorofil derisimi
verileri Karadeniz’e giren tatlisu debisi verileri ile birlikte analiz edilip iklim degisikligi nedeniyle ortaya ¢ikan
sirkiilasyon degisiminin Karadeniz’de fitoplankton biyokiitlesinde gdzlemlenen kaymadaki roliiniin ortaya
konulmasi amag¢lanmustir.

Calismanin ilk bolimiinde, 1993-2012 yillarin1 kapsayan ve riizgar, deniz suyu ylizey sicakligi, deniz yiizeyi
yiiksekligi ve tatlisu debilerini igeren veriler Ampirik Ortogonal Fonksiyonlar (AOF) aracilifiyla analiz edilerek
iklim ve sirkiilasyon arasindaki iliski irdelenmistir. Deniz yiizeyi yiiksekligi degiskenliginin biiylik boliimii bu
degiskenin ilk iki AOF modu tarafindan agiklanmaktadir. Bu modlardan birinin tatlisu debisi ile dogrudan iliskili
oldugu, digerinin ise kiyisal akint1 sistemi ile ilintili ve riizgar gerilimi dolamu ile dogrudan iliskili oldugu
goriilmektedir. Daha 6nceki ¢aligmalarda 1sinma periyotu olarak belirlenen 1990’11 yillarin ikinci yarisinda riizgar
gerilimi dolamindaki ve kiyisal akinti sistemi hizindaki diislis belirgindir. Bir girdap tanimlama ve izleme
algoritmasi kullanarak kiyisal akinti sistemi hizindaki diisiisiin kis ve ilkbahar aylarinda gelisen orta olgekli
girdaplarin sayisindaki diisiisle eszamanli oldugu gosterilmistir. 2002 yilindan sonra riizgar gerilimi dolami ve
kiysal akinti sistemi hiz1 yeniden artmis, ki ve ilkbahar aylarinda girdap sayisi azalmistir. Calismanin ikinci
kisminda, AOF analizi 1998-2014 yillarin1 kapsayan, deniz yiizeyi yiiksekligi ve klorofil derisimi verilerine
uygulanarak sirkiilasyonun fitoplankton biyokiitlesi lizerindeki etkileri sorgulanmistir. Bu analiz baskin olan
klorofil modlarinin tatlisu debileri ile dogrudan iligkili, kiyisal akinti sistemi hiz1 ve riizgar gerilimi dolamu ile
tersten iligkili oldugunu gostermektedir. Yapilan ¢aligmalarin sonuglari 2002 yilinda fitoplankton biyokiitlesinde
gozlemlenen azalmaya riizgar gerilimi dolamindaki artigtan kaynaklanan kiyisal akinti sistemi giiclenmesi ve orta
Olcekli girdap sayisi azalmasmin kiyi ile agik deniz arasindaki besin taginimini azaltmasinin sebep oldugu
hipotezini desteklemektedir.

Anahtar Kelimeler: Rejim kaymasi, uzaktan algilama, ampirikortogonal fonksiyonlar, klorofil, sirkiilasyon,
iklim, Karadeniz
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THE LINK BETWEEN CLIMATE, CIRCULATION AND PHYTOPLANKTON
BIOMASS IN THE BLACK SEA

Sinan S. Arkin, Anil Akpinar, Bettina A. Fach, Baris Salihoglu, Temel Oguz
Institute of Marine Sciences, Middle East Technical University, 33731 Erdemli-Mersin, Turkey
(sinan.arkin@ims.metu.edu.tr)

ABSTRACT

The Black Sea has a highly dynamic marine ecosystem that has gone through a number of documented changes in
the recent decades. Satellite observations of ocean color of the recent past of the Black Sea reveal that there has
been a significant and abrupt change in surface chlorophyll after the year 2002. The basin-averaged surface
chlorophyll values are approximately 30% lower in the period 2002-2014 compared to the preceding period of
1998-2001 where satellite observations exist. Previous studies investigating this phenomenon have called it a
regime shift and have postulated that it may be due to changes in climate, nutrient loading or food web structure.
In this study, satellite derived wind fields, altimetry, sea surface temperature and chlorophyll are analyzed together
with data on freshwater fluxes into the Black Sea to investigate the role of climate induced circulation changes in
the observed shift in phytoplankton biomass in the surface waters of the Black Sea.

In the first part of the study, a dataset spanning 1993-2012 and containing wind fields, sea surface temperature,
altimetry and freshwater fluxes is analyzed using Empirical Orthogonal Functions (EOF) in order to assess the
link between climate and circulation. It is shown that most of the variability in sea surface height is explained by
the first two EOF modes, first of which is highly correlated with freshwater fluxes and second of which is
associated with the Rim Current strength and highly correlated with the wind stress curl. The warming period of
mid-1990s, also identified in previous studies, is shown to be associated with a marked decrease in wind stress
curl as well as a significant decrease in the Rim Current strength. Using an eddy identification and tracking
algorithm it is shown that this decrease in Rim Current strength occurs concurrently with a marked increase in the
number of mesoscale eddies in winter and spring. In the second part of the study, EOF analysis applied to a dataset
spanning 1998-2014 and containing altimetry and chlorophyll data is used to investigate the link between
circulation and surface chlorophyll. It is shown that the dominant chlorophyll modes are directly correlated with
freshwater fluxes and inversely correlated with the Rim Current strength and wind stress curl. Our results support
the hypothesis that the regime shift in phytoplankton biomass that occurs after 2002 may be a result of the decrease
in cross-shelf transport of nutrients that arises due an increase in the Rim Current strength, that is driven by a
change in the wind stress curl, and a decrease in the number of mesoscale eddies.

Keywords: Regime shift, remote sensing, empirical orthogonal functions, chlorophyll, circulation, climate, Black
Sea
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AKDENIZ YUZEY SULARININ DOGU EGE KIYILARINDAKI SON
DEGISIMLERI

Erdem Sayin, Canan Eronat
Deniz Bilimleri ve Teknolojisi Enstitiisii, Dokuz Eyliil Universitesi, Izmir
(erdem.sayin@deu.edu.tr)

OZET

Calismanin genel yaklasimi, iklim degisimleri ile Ege Denizi fiziksel siiregleri arasindaki iliskiyi incelemektir.
Cok soguk gecen kigdonemlerinde derin su konveksiyon siirecinin bir sonucu olarak olusan yogun Ege Denizi
sular1, 6zellikle 1993 yilinda biiyiik miktarda (~3 Sv) Grit Bogazlarindaki siller iizerinden Akdeniz’e akmuistir.
Levant basenine akan sulari kaynaginin dzellikle siklonik hareketliligin meydana geldigi Orta Ege Denizi oldugu
ve bu bdlgede en yogun su kiitlelerinin yiizeye ¢ok yakin seviyelerde olustuklar1 bilinmektedir. Akdeniz’e akan
Ege Denizi dip suyuna karsilik, su biit¢esini dengelemek iizere, Akdeniz yiizey sular1 (Levant Yiizey ve Orta
Tabaka Sular1) daha yogun bir sekilde Dogu Ege Denizi kiyilart boyunca Ege Denizi’ne girmistir. Bu degisim,
Ege Denizi ve Akdeniz i¢in yeni bir donemin basladigina isaret etmektedir. 90’11 yillar boyunca EMT (Eastern
Mediterranean Transient) diye adlandirilan bu olayla birlikte Akdeniz’den gelen sularin Ege Denizi’ni iki defa
dolduracak miktarda olmasi, kuzey Ege’ye kadar olan biitiin bir bolgenin su 6zelliklerini etkilemistir. Akdeniz
yiizey sularinin Ege Denizi dogusundaki korfezlerle daha gok etkilegsmesi bu doneme rastlar ve iki bakimdan 6nem
arz etmektedir: i) Ozellikle tuzluluk bakimindan zengin olan Akdeniz sulari, girdikleri korfezlerin su karakterini
degistirmis ve korfezlerde olusan yogun sular i¢in 6n kosul olusturmustur. ii) Korfezler EMT nin gelisimini ile
ilgili olarak 6nemli bulgular icermektedir.

K. Piri Reis arastirma gemisi ile cesitli projeler kapsaminda korfezlerden elde edilen, dzellikle izmir Korfezi
verileri ile EMT nin gelisimini dogru bir sekilde ortaya koymaktadir. Major yogun su olugumu zamanindan (1993)
sonra hem Orta Ege hemde korfezlerde yogunluk seviyelerinin zamanla diistiigli gézlemlenmistir. Bu yogunluk
seviyelerinin diigmesi 2000 yilina kadar devam etmistir. Orta Ege yogunluk seviyeleri ile Ege Denizi’nden
Akdeniz’e akan yogun sular arasinda bir iligkinin olup olmadig1 arastirilmaktadir. Literatiirden saptandig: {izere
1994 ve 1995 yilinda Grit bogazlarinda yapilan akinti 6lgiimleri ile 1997 ve 1998 yillarinda yapilan akinti
Ol¢timleri kiyaslandiginda EgeDenizi ile Akdeniz arasindaki su degisim miktarinin da azaldigi goriilmektedir.

2000 yilindan sonra korfezlerde yogunluk seviyeleri tekrar yiikkselmeye baslamis ve bu yiikselis 2007 yilinda 1993
yili kis dénemindeki seviyelere yaklagmistir. Bu akla “Yeni bir EMT dénemi mi?” sorusunu getirse de, 1993
yilindan farkliliklar igermektedir. Yogun sularin olusmasinda en 6nemli 6n kosullardan biri olan tuzlu yiizey
sularmin bu dénemde daha tuzlu olduklar:t Dogu Ege Denizi korfezleri verilerinden anlagilmaktadir. Bu tuzlu sular
giineye dogru yonelerek Grit Denizi tuzluluklarini etkilerler. Grit Denizi tuzlu sulari ara tabakalardan Akdeniz’e
akan sular1 olusturmaktadir. Goriildiigii iizere Ege Denizi dogu kiyilarinda bulunan korfez izlemeleri Ege Denizi
ve Akdeniz arasindaki etkilesimlerin zamansal bulgularini vermeleri bakimindan 6nem arz etmektedir.

Anahtar Kelimeler: EMT, yogun dip suyu olusumu, su degisim potansiyeli, iklim degisimi
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RECENT CHANGES OF LEVANTINE SURFACE WATERS ALONG THE
EASTERN COAST OF AEGEAN SEA

Erdem Sayin, Canan Eronat
Institute of Marine Sciences and Technology, Dokuz Eyliil University, lzmir
(erdem.sayin@deu.edu.tr)

ABSTRACT

The general approach of the study is to investigate the relationship between the climate change and physical
processes in the Aegean Sea. Aegean Sea dense waters formed mainly as a result of deep water convection process
during severe winters, has flowed especially in 1993 in a large amount (3 Sv) into the Mediterranean over the sills
of Cretan Straits. This abrupt change indicates that a new era had begun for the Mediterranean and theAegean Sea,
called as "Eastern Mediterranean Transient" (EMT). More interaction of Mediterranean surface waters with the
bays of eastern Aegean Sea coincides with this period. Two points are important: i) The saline Mediterranean
waters that enter the bays, can change the water characteristics, ii) Bays contain important findings for the
development and time evolution of EMT.

The data obtained from Izmir Bay monitoring studies demonstrates the stages of EMT clearly. The deepening of
isopycnal levels was observed after major dense water formation period in the Central Aegean Sea and also in the
bays.It continues up to the early 2000s.1t is an open question if there is a relation between the density levels in the
Aegean Sea and the water amount flowing into the Levant Basin. From literature about the current measurements,
it can be concluded that the amount of water flowing into the Mediterranean Sea started to decrease from 1994 to
1998 parallel to the deepening isopycnal levels in the Aegean Sea.

The water in the bays was getting denser after 2000 by gaining salt. The increasing of the densitycontinued until
2007. The isopycnal levels are comparable withthe isopycnal levels of 1993.1t was the first time after 1993 there
were new severe deepwater producing episodes in the Aegean. But this time it comprises some differences. The
salty surface water that is one of the most important preconditioning for the formation of dense water was found
more salty in this period and clear from the observations in the bays. The accumulation of these saline water masses
in the Cretan Sea led to outflow with density greater than typical Intermediate water but not dense enough to
penetrate into the deep layers of the Eastern Mediterranean. All these show that the monitoring in the bays located
on the east coast of the Aegean Sea is important to give evidence about the temporal evolution of interaction
between the Mediterranean and the Aegean Sea.

Keywords: EMT, dense water formation, water exchange, climate variability
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KARADENIZ EKOSISTEMININ DOGRUSAL OLMAYAN DINAMIKLERI
VE ANTROPOJENIK VE IKLIMSEL DEGISKENLERE OLAN TEPKISi

Ekin Akoglu*, Baris Salihoglu, Temel Oguz
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, P.K. 28, 33731, Erdemli, Ti tirkiye
(eakoglu@metu.edu.tr)

OZET

Bu ¢alismada; i) Karadeniz ekosisteminde 1960-1999 yillar arasinda ger¢eklesen degisimlerin kantitatif olarak
aciklanmasi, ve ii) 1989 yilinda gergeklesen hamsi — Mnemiopsis degisimi esnasindaki besin ag1 dinamiklerinin
tanimlanmasiamaglanmustir. Bu dogrultuda, Karadeniz ekosisteminin 1960-1999 yillar1 arasindaki dogrusal
olmayan besin ag1 dinamiklerinin farkli ekolojikrejimler arasindaki gegislere neden olan etkenlerinin tanimlandigi
Ecopath with Ecosim dinamik modelleme yaklagimi kullanilmustir. Dinamik model sonuglari 6trofikasyon, asirt
aveilik ve trofik ¢ikmaz-sokak tiirlerin asir1 artist ile birlikte Karadeniz’in ekosistem dengesinde bir kirilma
gerceklestigini ortaya koymustur. Model duyarlilik testleri, tiirler arasi rekabet ve asirt avciligin ekosistemde
gerceklesen degisimlerin ana kaynagi oldugunu gostermis ve bu degisimlerin Noctiluca ve denizanasi gibi firsat¢i
tiirlerin besin aginda asir1 artist ile daha ciddi boyutlara ulastigini ve tiim bu etkenlerin birincil {iretimdeki
degisimlerin etkisi altinda seyrettigini ortaya koymustur. 1980’lerin bagindan beri araliksiz devam eden asiri
avcilik, hamsi stogunun siirekli olarak azalmasina ve buna ek olarak giderek artan 6trofik kosullar neticesinde
sayica asir1 olarak artan denizanasi tiirleri ile hamsi popiilasyonu arasindaki besin rekabetinin siddetinin artmasina
yol agmis ve nihayetinde 1989 yilinda hamsi stoklarinin ¢ékmesiyle sonuglanmistir. Mnemiopsis tiiriiniin hamsi
larva ve yumurtalari tizerindeki yeme baskisinin bu iki tiir arasindaki besin rekabetine kiyasla ikinci planda kaldigt
bulunmustur. Bununla birlikte, tim bu stres faktorleri es zamanli gergekleserek, yabanci tiirlerin ekosisteme
tanitilmasi ve bazi balik tiirlerinin sistematik olarak ekosistemden ¢ikarilmasi araciligiyla, besin aginda dolasan
madde akisinin ortalama dolagim mesafesinin ve enerji transfer verimliliginin azalmasina neden olmustur. Tiim
bunlarin etkisi altinda gergeklesen besin ag1 organizasyonun yeniden sekillenmesi sonucunda ekosistemdeki
ekonomik agidan degerli balik tiirleri nemli 6lglide azalmig ve ekosistemin dogal yapisi ve isleyisi bozulmustur.

Anahtar Kelimeler: Karadeniz, ekosistem modellemesi, balik¢ilik, besin agi dinamikleri, antropojenik ve
iklimsel etkenler
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NONLINEAR DYNAMICS OF THE BLACK SEA ECOSYSTEM AND ITS
RESPONSE TO ANTHROPOGENIC AND CLIMATE VARIATIONS

Ekin Akoglu*, Baris Salihoglu, Temel Oguz
Middle East Technical University, Institute of Marine Sciences, P.K. 28, 33731, Erdemli, Turkey
(eakoglu@metu.edu.tr)

ABSTRACT

The main objectives of this research were i) to provide a quantitative understanding of the changes in the Black
Sea ecosystem between 1960 — 1999, and ii) to identify its food web dynamics including the infamous anchovy —
Mnemiopsis shift occurred in 1989.For this purpose, an Ecopath with Ecosim time-dynamic modelling approach
was used to explore the nonlinear food web dynamics over the course of its history between 1960-1999 and identify
the shifts that led to the transitions between its different ecological regimes.The time-dynamic model results
delineated that a break down in the ecosystem’s balance happened with eutrophication, overfishing and
establishment of trophic dead-end organisms. The sensitivity tests showed that interspecies competition and
overfishing were the main drivers of changes within the ecosystem which were exacerbated by overpopulation of
some r-selected organisms; i.e. Noctiluca and jellyfish species, in the food web and these were moderated by the
changes in the primary productivityof the ecosystem. Incessant fisheries overexploitation since the beginning of
1980s that caused the anchovy stock decline continuously and lead to increasing resource competition between
jellyfish and small pelagic fish brought about the anchovy stock collapse in 1989. The predation exerted by
Mnemiopsis on small pelagic fish eggs was found to be of secondary importance compared to the resource
competition. However, all these stressors acted concomitantly in eroding the structure and function of the
ecosystem by manipulating the food web to reorganise itself by means of introduced and selectively removed
organisms so that the average path length of recycled flows was shortened and the transfer efficiency of energy to
higher trophic levels was further reduced to deprive the ecosystem of commercially important fish assemblages.

Keywords: Black Sea, ecosystem modelling, fisheries, food web dynamics, anthropogenic and climate impacts
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ISTANBUL BOGAZINDAN CIKAN YUZEY SUYUNUN MARMARA
DENIZINDEKI SIRKULASYON VE PLANKTON DINAMIKLERI
UZERINDEKI ETKIiSi

Temel OGUZ
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, P.K. 28, 33731, Erdemli, Tiirkiye

OZET

Bu ¢alisma, bir fiziksel-biyojeokimyasal model yardimi ile Marmara-Denizi-istanbul Bogaz1 sistemindeki yiizey
iist suyu jetinin akis 6zellikleri ve plankton dinamigi iizerindeki etkilerini incelemektedir. Istanbul Bogazindan
¢ikan yiizey suyu hidrolik kontrola ugramakta ve siiperkritik bir jet olarak Marmara-Bogaz baglant1 bolgesinde
kuvvetli bir dikey su hareketi olusturmaktadir. Bu dikey su hareketinin en 6nemli 6zelligi alt tabaka sularindaki
zengin besi tuzu kaynagii iist su bolgesine transfer ederek daha sonra yiizey suyu jeti ile Marama Denizine
tagiyarak buralar1 besin tuzlar1 agisindan zenginlestirmektedir. Jetin besin tuzlari tasidigi bolge birincil {iretim
agisindan en etkin yoreler olmasina karsilik bu bolgelerdeki kuvvetli yatay taginim hareketleri birincil {iretimi ters
yonde etkileyerek fitoplankton biokiitle olusum oranmni azaltmaktadir. Ote yandan, jetin dis tarafinda olusan
kuvvetli siklonik bélge ve buna bagli dikey su hareketleri de ylizey sularina besin tuzu girdisi saglamaktadir. Buna
benzer baska bir dikey su hareketi ve besin tuzu transferi ise akintilarin kuzey dip baseninin etrafindaki yamag
bolgesi lizerinde derinden siga dogru akmasi esnasinda ortaya ¢ikmaktadir. Biitiin bu fiziksel olaylar, Marmara
Denizinde, bagka bir fiziksel mekanizma ile besin tuzu girdisi olmamasi durumunda bile, yiiksek bir fitoplanton
tiretimine yol agabilmektedir. Marmara Denizi’nin giiney bdlgesini olusturan kita sahanlig1 bolgesinde ise oldukge
tiretken fakat goreceli zayif akintilardan olusan daha duragan bir sirkiilasyon yapist gbze ¢arpmaktadir.

IMPACTS OF A HYDRAULICALLY-CONTROLLED BUOYANT SURFACE
OUTFLOW FROM A STRAIT ON PLANKTON PRODUCTION OF AN
ADJACENT SEMI-ENCLOSED BASIN

Temel OGUZ
Middle East Technical University, Institute of Marine Sciences, P.K. 28, 33731, Erdemli, Turkey

ABSTRACT

The present study elucidates, using a physical - biological model of a dynamically coupled sea-strait system,the
role of a buoyant surface jet emanating from a strait on nutrient enrichment and plankton production characteristics
of an adjacent semi-enclosed basin. The model is configured for the Marmara Sea-Bosphorus Strait two-layer
exchange flow system. Its upper layer current experiences hydrauliccontrol at the abruptly expanding exit section
of the strait and flows subsequently in the form of a surface-intensified meandering jet. In the absence of nutrient
fluxes from the upstream basin and lateralpoint sources and from the subsurface levels by the vertical mixing, we
identify two distinct regimes of enrichment. One of them is the strong upward motion developed in response to
the hydraulic control in the outflow plume region downstream of the exit. As they are transported by the buoyant
jet, these nutrients support highestprimary production within the outflow plume region and along the jet trajectory,
where the retarding effect of the horizontal advection mechanism is also relatively strong to limit the net
phytoplankton growth. These regions are therefore characterized by relatively low phytoplankton biomass as also
indicated by the satellite chlorophyll distributions. The other regime encompasses the basin scale and is governed
by the buoyancy-driven circulation system that develops as the outflow jet evolves by interactions with the internal
dynamical processes within the sea. The upwelling zones along outer flank of the jet associated with strongly
nonlinear cyclonic eddies and along the steep topographic slopes around the deep northern basin emerge as the
potential regions of nutrient enrichment. Simultaneously, they are distributed over the basin by the eddy dominated
circulation system over the basin.The study therefore points out that a buoyant outflow can maintain a highly
productive system by making use of own internal nutrient resources in the absence of all other potential nutrient
supply mechanisms.
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GEMLIK KORFEZi GUNEYI OSINOGRAFIK PARAMETRELERIN
INCELENMESI

Yunus Emre TASOVA, Seda CORA OZDEMIR, Tuba iSLAM, Name Deniz SANDER
Denar Deniz ArastirmalariA.S., Esentepe, 34394, Istanbul T tirkiye
(emre@den-ar.com)

OZET

Bu calismada, Gemlik Korfezi giiney kesiminde (selfinde) yer alan proje sahasinda 12 ay siire ile akint1 ve sicaklik
parametreleri dlciilerek bdlgenin osinografik yapisinin  belirlenmesi  amaclanmustir.  Olgiimler sirasinda
sabithirélgiim samandirasi yerlestirilmis ve bu samandira {izerine konumlandirilan akinti ve sicaklik 6lger (T-
chain) cihazlari ile bir yil siireyle su kolonu boyunca deniz suyu sicakligi ve bélgedeki akintt durumu 6lgtilmistiir.
Ayni zamanda verilerin desteklenmesi amaciyla hat boyunca akmti venoktasal CTD oOlciimleri de
gerceklestirilmistir.

Caligma sirasinda derinlik boyunca sabit bir noktada sicaklik ve akint1 dl¢limii yapabilmek i¢in samandira, zincir,
tonoz ve tutucu gelik parga kullanilarak bir sistem hazirlanilmistir. Konumlandirilan cihazlardan her iki ayda bir
diizenli olarak veri sagimi gerceklestirilmistir. Bu sayede verilerin periyodik olarak kontrolii ve degerlendirilmesi
saglanmustir. Gergeklestirilen veri sagimlarindan sonra akinti, sicaklik, tuzluluk ve yogunluk degerlerindeki
degisim grafiklerle ile sunulmustur.

Calisma kapsaminda elde edilen veriler 15181nda Gemlik Korfezi giiney kesiminin osinografik yapisinin bir y1llik
degisimi ortaya konmustur. Sonuglar incelendiginde Karadeniz'den Istanbul Bogaz1 vasitasiyla Marmara Denizi'ne
giren yiizey sulari ve Akdeniz'den Canakkale Bogazi vasitasiyla Marmara Denizi'ne giren dip sularmin
olusturdugu cift tabakali yapi ve“upwelling” olarak bilinen deniz suyunun yukari ¢ikist gozlenmistir. Kuvvetli
tabakalasma nedeniyle olaganiistii olarak degerlendirilebilecek bu durumun bdlgedeki meteorolojik sartlar
sebebiyle olustugu degerlendirilmistir.

Anahtar Kelimeler: Osinografi, akinti, CTD, T-chain, Gemlik Korfezi
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ABSTRACT

The emphasis of this study was to determine the oceanographic structure of southern Gulf of Gemlik by
investigating current and temperature parameters for 12 months. The measurements were conducted by deploying
a buoy with current and temperature (T-Chain) sensors to monitor temperature and current values of the water
column for a year. Concurrently, current measurements through profiles and CTD point measurements were
conducted to support the data from the buoy.

A system which consists of a buoy, moorings and a vault was designed to measure temperature and current values
through depth at a fixed point. Data acquisition in every two months was performed to periodically check, process
and interpret the obtained temperature and current values. Following the data acquisition and process, changes in
current, temperature, salinity and density values were presented with graphs.

As a result of all the measurements, the one-year-variance of Southern Gulf of Gemlik’s oceanographic structure
was obtained. When the results were examined, two layered oceanographic structure, resulting from the entrance
of Black Sea surface waters from the Bosphorus and the entrance of Mediterranean Sea surface waters from
Canakkale Strait to Marmara Sea, was observed. An additional finding was the “upwelling” in certain data, which
is the upward movement of the sea water beneath the surface. This situation, which may be considered
extraordinary due to the presence of the mentioned layered structured, was interpreted to be formed due to then
meteorological circumstances of the area.

Keywords: Oceanography, current, CTD, T-Chain, Gulf of Gemlik
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KARADENIZ’DE PELAJIK LARVA YAYILIM MODELLEMESi: EKOLOJIK
BAGLANTISALLIGIN MEVSIMSEL VE YILLARARASI DEGISKENLIiGI

Bettina A. Fach, Sinan $. Arkin, Bans Salihoglu
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33731, Erdemli-Mersin, T tirkiye
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OZET

Yayilim pelajik balik populasyonlarinin ¢ogunda, heniiz aktif ylizme yetisine sahip olmadiklar1 erken evrelerde,
ozellikle larval donemde, deniz akintilari tarafindan yatay tasmim (adveksiyon) yoluyla gerceklestirilir. Bu
nedenle genis-6lcekli sirkiilasyon kaynakli yataytagimim, erken yasam evrelerinde ve sonrasindaki populasyon
bagaris1 ve devamliligindaki etkisiyle, yayilimin yonii ve boyutunu belirlemede giiclii bir etkiye sahiptir. Bu
nedenle, bolgeler arasindaki canli takasinin (ekolojik baglantisalligin) dlgegini tanimlamak ve bunu kontrol eden
faktorleri aragtirmak balik populasyon dinamiklerini anlamak acisindan 6nem arz etmektedir. Bu ¢aligmada,
Karadeniz’e birakilan pelajik balik larvalarinin dagitim mekanizmalari paralel konfigiirasyonlu Princeton Okyanus
Modeli (sbPOM)’den elde edilen yiizey akintilarimin kullanildigi Lagranj parcacik gidisizi simiilasyon serileri ile
i¢ yil siiresince (2001-2003) incelenmistir. Pelajik balik larvasini temsil eden pargaciklar her yil degisik
mevsimlerde (kis, ilkbahar, ve yaz) Karadeniz’in degisik bolgelerine birakilarak mevsimsel ve yillararasi
degiskenlik arastirilmistir. Pargaciklar Karadeniz i¢in dnem arz eden, hamsi, istavrit ve ¢aca gibi farkli pelajik
tiirlerin genis larva siiresi yelpazesini temsil edecek sekilde 30 ila 70 giin arasinda degisen siirelerde taginima tabi
tutulmustur. Simiilasyonlardan bu tiirlerle iliskili dagitim ve ekolojik baglantisallik paternleri tahminleri elde
edilmigtir.

Simiilasyonlarda Kuzeybat1 kita sahanliginin kuzey bolgesinde siirekli ¢ok yiiksek (> 80%) tutulma oranlar
goriilmekte olup, buna karsin Kirim Yarimadasi bolgesinde neredeyse hi¢ tutulma olmadigi, yerine bu bolgeden
Kuzeybat1 kita sahanligi iizerine yer degistirme gergeklestigi ortaya ¢ikmistir. Larvalarin esas taginimi Cevre
Akintis1 (Rim Current) izerinden saglaniyor olup, kiyisal alanlardan Cevre Akintisi’na tasimmim orta-6lgekli
girdaplar yardimiyla saglanmaktadir. Pelajik larvalar en fazla >1000 km uzaklik icerisinde dagitim gosterebiliyor
olsa da simiilasyonlarda pargaciklarin ortalama 200 - 400 km tasindigi goriilmektedir. Bunun yanisira,
simiilasyonlar Kuzeybati1 sahanligindaki pargaciklarin taginim siiresi ve yoniiniin kuvvetli olarak kuzeyde Dnieper
nehri ve giineybatida Istanbul Bogaz akintisindan etkilendigini gdstermistir. Bu nehir agz1 bolgelerinde larval
taginim mevsime bagl olup yildan yila degiskenlik gostermektedir. Karadeniz’in kuzeydogusunda Kerch
Bogazi’ndan gelen akinti larval yerdegisim i¢in daimi bir kaynak arz etmekte olup ve bu bdlgedeki ekolojik
baglantisallig1 etkileyebilen bir faktordiir.

Anahtar Kelimeler: Yayilim, pelajik balik larvasi, Karadeniz, baglantisallik
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MODELING PELAGIC LARVAL DISPERSAL IN THE BLACK SEA:
SEASONAL AND INTERANNUAL VARIABILITY IN ECOLOGICAL
CONNECTIVITY
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Institute of Marine Sciences, Middle East Technical University, 33731 Erdemli-Mersin, Turkey
(bfach@ims.metu.edu.tr)

ABSTRACT

In many pelagic fish populations, dispersal through advection by ocean currents occurs during early life,
specifically the larval stages, when individuals are not yet capable of active swimming. Advection by large-scale
circulation therefore has a strong influence on the direction and extent of dispersal in early life stages that then
influences population success and persistence. Identifying the scale of such exchange (ecological connectivity)
and investigating the factors that may be driving this is therefore of importance for understanding fish population
dynamics. In this study dispersal mechanisms of pelagic fish larvae across the Black Sea were studied with a series
of Lagrangian particle trajectory simulations using surface currents calculated by a parallel configuration of the
Princeton Ocean Model (sbPOM) during a period of three years (2001-2003). Particles representing pelagic fish
larvae were released across the Black Sea during different seasons (winter, spring, and summer) of each year to
investigate seasonal and interannual variability. Particles were advected with different pelagic larval duration times
between 30-70 days, representing a wide range of different fish species of importance in the Black Sea, such as
e.g. anchovy, horse mackarel, and sprat. Estimates of dispersal and ecological connectivity patterns related to these
species were derived from these simulations.

Simulations revealed that the northern part the Northwestern Shelf has continuously very high retention rates (>
80%), while the Crimea peninsula region exhibits barely any retention but rather shows displacement onto the
Northwestern Shelf from there. The main transport of larvae is facilitated by the Rim Current and transport into
the Rim Current from coastal regions is achieved by mesoscale eddies. Pelagic larvae may be dispersed over
distances of as much as >1000 km, however on average simulated particles travelled distances of 200 km. Further,
simulations showed that the advection time and direction of particles on the Northwestern Shelf is strongly
influenced by river inflow of the Dnieper in the north and the Bosporus plume in the south-west. Advection of
larvae by these river plumes is seasonally dependent and variable from year to year. In the north-east Black Sea
water inflow through Kerch Strait is a constant source of larvae displacement and may be one factor influencing
ecological connectivity in the region.

Keywords: Dispersal, pelagic fish larvae, Black Sea, connectivity
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OZET

Yaklagik 8300 km kry1 seridine sahip iilkemiz kiyilarinda ¢ok sayida kiy1 yapisi yer almakta, dalga etkilerine maruz
kalan yapilarda zaman zaman hasarlar meydana gelebilmektedir. Kastamonu ili Cide Ilgesi’nde bulunan ilyasbey
Balik¢1 Barinagi’nin ana mendirek koruma tabakasi ve kronman duvarinda ciddi hasarlar olusmus, dalgakiran
kesitinin hem stabilite hem de dalga asmasi agisindan giivenli ve ekonomik sekilde onariminin saglanmasi i¢in
dalga kanalinda 13 farkli alternatif kesit tiretilerek 2 boyutlu fiziksel model deney calismalar1 yapilmustir.

Yoreye ait derin deniz belirgin dalga iklimi belirlenmis, giincel batimetrik veriler kullanilarak gerceklestirilen
dalga transformasyon modellemesi ile yapinin yer aldigi konumdaki dalga parametreleri hesaplanmistir. Hasarli
mendirekte Olgiilen roleveler dikkate alinarak tipik bir hasar profili belirlenmis, onarima yonelik olusturulan
alternatif kesitlerde bu profil dikkate alinmistir. Stabilite ¢alismalari, yineleme dénemi 2, 10 ve 50 yil olan
dalgalarin alternatif onarim kesitlerine arka arkaya verilmesi seklinde uygulanmis, boylece dogadaki gibi kiigiik
dalgalardan baslayip, dalga yiiksekliginin 50 yillik tasarim dalgasina kadar ulagtigi firtinalar, dalga setleriyle
benzestirilmeye ¢alisilmis, stabilitenin uygun kabul edilebilmesi i¢in %5 hasar oranim1 agmamasi kriteri esas
almmustir. Dalga agmasi 6lclimleri ise 50 yil yineleme donemli ekstrem dalga kosulunda gerceklestirilmistir.
Koruma tabakasinda %46 bosluklu dizilim saglanarak 15 tonluk antifer bloklar kullanilmistir.

Kesitte hasar gorerek su icine dagilan malzemelerin firtina esnasinda daha da dagilma ihtimali diiiiniilerek hasar
profilinin {izeri 1-2 ton malzeme ile kaplanarak ve bunun {izerine tek sira antifer bloklar yerlestirilerek olusturulan
alternatiflerin hem stabilite hem de asma bakimindan olumlu sonuglar verdigi tespit edilmistir. Ancak elde edilen
biiyiik kesit hacminden dolayi kesit boyutlar1 kiigiiltiilerek olumlu sonuglar elde edilebilecek farkli alternatifler de
aragtirtlmistir. Bu kapsamda, hasar profilinin belli bir béliimiine kadar iki sira antifer bloklarin kullanildig: gesitli
alternatifler incelenmistir. Bu alternatiflerde, mevcut hasar profilini olusturan malzeme, dagilan kismin en kiigiik
kategorisi olan 0.4-2 ton anrogman olarak modellenmistir. Hasarlarin, 6n sira bloklarda kayda deger diizeyde
oldugu gozlenmis, kesiti bu kisimda gii¢clendirmek i¢in olusturulan alternatiflerden, en fazla -4.6 m derinlige kadar
tarama yapilarak agilacak alandan baslayarak blok diziliminin yapildigi alternatiflerin stabilite bakimindan basarilt
oldugu tespit edilmistir. Kret genisligi ve kronman kotunun farkl alternatifleri ile de daha az diizeyde dalga agsma
debileri elde edilmistir. Yeterli stabiliteyi saglayan kesitlerden, dalga agmas1 miktarinin kabul edilebilir olarak
degerlendirilebilecegi bir kesitin onarim kesiti olarak prototipteuygulanmast miimkiin olabilecektir.
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ABSTRACT

There are numerous coastal structures along the coasts of our country, having approximately 8300 km long
coastline, and some damages could occur at the structures subjected to wave actions. Breakwater and crown wall
of llyasbey Fishery Port, located at Cide, Kastamonu province, have undergone serious damage, so 2-D physical
modelling studies have been performed by producing 13 different alternative cross sections in order to provide
safe and economical renovation solution.

Deep water wave climate regarding the region has been determined and the wave parameters at the structure
location have been calculated through the wave transformation simulation performed by utilizing up-to-date
bathymetrical data. Typical damage profile has been determined considering the measured relieve, and this profile
has been taken into account for the alternatives produced for the repair. Cross section stability works have been
carried out by applying the waves of return period 2, 10 and 50 years to the alternative reparation cross sections
cumulatively, so the storm waves starting from the small ones and reaching to the design wave of 50 year-return
period have tried to be simulated by wave sets, and in order the stability to regard as acceptable, the criteria that
the damage ratio should not exceed 5% has been taken into account. On the other hand, wave overtopping
measurements have been implemented under 50-year-return period design wave conditions. In the armor layer,
15-ton-antifer blocks have been used with 46% void ratio.

Alternatives, constituted by covering the ruins of damaged breakwater by 1-2 tons of stones in case it may scatter
more under storm conditions and henceforth by placing antifer blocks as single layer, have been determined to
give positive results in terms of stability and overtopping. However, other alternatives that could give favorable
results have also been investigated due to the big cross section volume obtained. In this scope, various alternatives
at which 2-layer antifer blocks have been used up to a certain point of damage profile have been analyzed. In these
alternatives, the material constituting the damage profile has been modeled as 0.4-2 tons of armor stones, the
smallest category of the damaged part. Damages have been observed at the front raw blocks, among the alternatives
produced to reinforce the cross section at this part, the ones at which block placement starts where the maximum
-4.6 meters depth of dredging area have been observed as successful regarding the stability. Less overtopping
discharges have been achieved through the other alternatives having different crest width and crown height. One
among the cross sections, which is assuring the adequate stability and the overtopping rate of which can be
regarded as acceptable, will be able to be possible to be applied in the protype.

Keywords: Breakwater, stability, wave overtopping, physical model
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OZET

Hersek Lagiinii Marmara Denizi’nin giiney kiyisinda Yalova ilinin Altinova Belediyesi sinirlarindadir. Hersek
Lagiinii’niin batisinda Marmara Denizi kiyilarinda tersaneler bolgesinin mevcut olmasi 2016 yilindan itibaren
Hersek Lagiinii’ niin yakinindan gegen otoyol projesinin s6z konusu olmasi, BKAY’e gore Hersek Lagiinii’nii
inceleme caligmasinin yapilmasinin gerekliligini géstermektedir.

Hersek Lagiinii, Marmara Denizi’nin sanayi ve niifus yogunlugunun fazla oldugu izmit Korfezi yakinindadir.
Cevresel etkilerin fazla oldugu Hersek Lagiinii’niin siirdiiriilebilir korunmasi i¢in bazi bilimsel ¢aligmalarin
oncelikle yapilmasi diisiiniilmiistiir. Ik olarak Lagiin’{in hidrodinamik yapisinin belirlenmesi amaglannstir. Bu
sayede Lagiin’ii besleyen tatli su kaynag: ve bu kaynagin Lagiin’ii besleme kapasitesi belirlenmistir. Bu veriler
1s181nda lagiindeki su sirkiilasyonu tespit edilerek su biit¢esinin belirlenmesi amaglanmigtir. Marmara Denizi’nde
ve Lagiin igerisinde secilen istasyonlardan alinan su ve sediment drneklemelerinde Fe, Mn, As, Agir Metaller (Cd,
Pb, Cr, Hg) ve suyun sicaklik ve tuzluluk ve pH degerleri incelenmistir.

Bu veriler 1s18inda Hersek Lagiinii’niin fiziksel ve kimyasal yapist ortaya konulup BKAY bakimindan
koruma/iyilestirme/gelistirme/rekreasyon amaglarindan birini veya kombinasyonlari igeren bir model dnerilmistir.

Anahtar Kelimeler: Deniz bilimleri, lagiin, deniz kirliligi, agir metal kirliligi
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ABSTRACT

The lagoon of Hersek is found on the south coast of Marmara Sea in the town of Altinova of the province of
Yalova. The necessity for a detailed investigation of the lagoon of Hersek in terms of BKAY arises from the
existence of the shipbuilding yards on the west coasts of the Marmara Sea and the possible start of a motorway
project in 2016 in the proximity of the lagoon of Hersek.

Hersek Lagoon is near the bay of Izmit in the Marmara Sea where industry and population is intensive.Some
scientific research was primarily considered to be done for the sunstainable protection of Hersek Lagoon where
enverionmental impact is much.Firstly it was aimed to determine the hydrodynamics of lagoon. By this means, the
fresh water wich feeds Lagoon and the capacity of the source of feeding the lagoon was determined. According to
the gathered data, it was aimed to determine the water circulation and its water budget. Sediment samples and
water samples which were collected at the chosen workstations have been analyzed considering the following
parameters; Fe, Mn, As, Heavy Metals (Cd, Pb, Cr, Hg) and the heat and salinityof water and pH value.

The physical and the chemical structure of the lagoon of Hersek have been stated considering the collected data
from the sampling stations and a proposal of a model including one or a combination of the aims of
protection/treatment/improvement/recreation in terms of BKAY was planned.

Keywords: Marine sciences, lagoon, marine pollution, heavy metal pollution
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DALGA TAHMINIi VE RUZGAR GUCU POTANSIYELI MODELLERINDE
RUZGAR VERISININ ZAMANSAL COZUNURLUGUNUN ARTTIRILMASI
YONTEMLERININ DEGERLENDIRILMESI

Hasan Gokhan Giiler, Giilizar Ozyurt Tarakcioglu, Ciineyt Baykal
ODTU Insaat Miihendisligi Deniz Miihendisligi Arastirma Merkezi, Ankara
(goguler@metu.edu.tr)

OZET

Riizgar hiz1 verisi, dalga tahmini ve riizgar giicii potansiyelinin belirlenmesi ¢aliymalarinda ana parametredir. Bu
caligmalar igin, genel olarak yiiksek ¢oziiniirliiklii veriye ihtiya¢ duyulmaktadir. Fakat, riizgar hizi verisi saglayan
birgok kurum, saatlik ile yirmi dort saatlik arasinda degisen ¢oziiniirliklerde veri saglamaktadir. Yiksek
¢ozlniirliikte riizgar hizi verisi elde etmek igin istatistiksel yontemler kullanmak, riizgar hizi verisinin zamansal
diizlemde frekansinin arttirilmasini saglayan yontemlerden biridir.

Bu calismanin ana hedefini, riizgar hizi verisinin zamansal diizlemde ¢oziiniirliigiiniin arttirilmasit amactyla
kullanilan metotlarin dalga tahmini ve riizgdr giicii potansiyelinin belirlenmesine olan etkisinin Ege Denizi
ozelinde calisilarak, se¢ilen metottan kaynaklanan hatalarin miktarinin belirlenmesi olugturmaktadir. Bu amagla,
National Centers for Environmental Prediction (Ulusal Cevresel Tahmin Merkezi) tarafindan verilen The Climate
Forecast System Reanalysis (iklim Tahmin Sistemi Yeniden Analizi) veri tabanindan 1979-2010 yillar1 arasinda,
10 metre yiikseklikte, zamansal diizlemde saatlik, uzamsal diizlemde 0.3 derece araliklarla, Ege Denizi 6zelinde
227 nokta i¢in riizgar hiz1 verisi alinmistir. Bu analizde, sol sabit interpolasyon, sag sabit interpolasyon, ortalama
basamak fonksiyonu, lineer interpolasyon, bir boyutlu hizli Fourier doniisiimii interpolasyonu, ikinci ve {iglincii
dereceden Lagrange polinomu interpolasyonu, kiibik spline interpolasyonu ve kubic Hermite interpolasyon
polinomlart secilerek, toplamda dokuz interpolasyon yontemi kullanilmistir. Caligmanin ilk kisminda, zamansal
diizlemde saatlik araliklarla verilen orijinal veri 6 saatlik araliklara diisiiriilmiis 6 saatlik verinin zamansal araliklar1
yukarida siralanan interpolasyon yontemleri kullanilarak saatlige diisiiriilmiis ve orijinal veri ile interpolasyon
teknikleri yardimiyla elde edilmis veri karsilastirilmistir. Karsilastirmalar hatalarin ortalama karekokii varyasyon
katsayisi, normalize edilmis ortalama mutlak hata ve tahmin kabiliyeti katsayilarina dayanan bir puantaj sistemine
kullanilarak interpolasyon tekniklerinin performanslarini belirlemek {izere yapilmigtir. Buna ek olarak, yanlilik
(bias) analizleri de yapilmistir. Calismanin ikinci kisminda ise, bu metotlarin dalga tahmini {izerine etkisinin
anlagilabilmesi i¢in, Ege Denizi’nde segilen ii¢ noktada, orijinal veri ile birinci, ikinci ve sonuncu performansa
sahip metotlardan elde edilen veri ve ODTU Deniz Miihendisligi Arastirma Merkezi tarafindan gelistirilen “Derin
Deniz Dalga Tahmini” matematiksel modeli kullanilarak dalga tahmini ¢aligsmalar1 yapilmistir. Dalga tahmini
¢alismalarinin sonuglart uzun dénem ve en biiyiik deger dalga istatistiklerine odaklanarak karsilastirilmustir.
Calismanin son kisminda ise, segilen metotlarin riizgar giicii potansiyelinin belirlenmesine etkisinin anlagilmasi
icin, riizgar giicli yogunlugu 227 noktada tim yontemler kullanilarak karsilastirilmistir. Elde edilen ilk sonuglara
gore, kiibik Hermite interpolasyon polinomlart tekniginin Ege Denizi’nde riizgar hizi verisinin zamansal
frekansinin arttirilmast i¢in en yiiksek performansa sahip metot oldugu goriilmiistiir.
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EFFECT OF TEMPORAL DOWNSCALING TECHNIQUES OF WIND SPEED
DATA ON WAVE HINDCASTING AND WIND POWER POTENTIAL
MODELS
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ABSTRACT

Wind speed data is the main parameter in wave hindcasting and wind power potential estimation studies. In
general, high resolution wind speed data is required for these studies. However, temporal resolutions of wind speed
data provided by many institutions is varying between one hour and twenty four hours. Using statistical temporal
downscaling techniques to compute the values of the finer sampling intervals is one of the solutions for generating
wind speed data at high sampling frequencies.

In this study, the major aim is to reflect the effect of temporal downscaling techniques of wind speed data on wave
hindcasting and wind power estimations over Aegean Sea by quantifying the inherent uncertainty due to the
selection of different techniques. For this purpose, hourly 10-m wind speed data taken from 227 data points over
Aegean Sea between 1979 and 2010 having a spatial resolution of approximately 0.3 degrees are analysed from
the National Centers for Environmental Prediction The Climate Forecast System Reanalysis database. Nine
interpolation techniques selected as left constant interpolation, right constant interpolation, averaging step function
interpolation, linear interpolation, 1D Fast Fourier Transform interpolation, 2" and 3 degree Lagrange
polynomial interpolation, cubic spline interpolation, and piecewise cubic Hermite interpolating polynomials are
used in this analysis. In the first part of the study, original data is down sampled to 6 hours, then 6 hourly is
temporally downscaled to hourly data using selected interpolation techniques, and original data is compared with
the temporally downscaled data. Comparisons are carried out using a penalty point system based on coefficient of
variation root mean square error, normalized mean absolute error, and prediction skill to determine the
performance of interpolation techniques. Furthermore, bias analysis is performed. In the second part of this study,
to understand the effect of these techniques on wave hindcasting, three points are selected in the Aegean Sea, and
wave hindcasting studies are done for the original, the best, the second, and the worst data sets using the
mathematical model called “Deep Water Wave Hindcasting Mathematical Model” developed by Middle East
Technical University, Ocean Engineering Research Center. The results of wave hindcasting studies are compared
focusing long term and extreme term wave statistics. In the final part of this study, wind power density is studied
for all interpolation techniques at 227 points to understand the effect of temporal downscaling technique on wind
power potential estimation. Preliminary results show that cubic Hermite interpolating polynomials have the best
performance in temporally downscaling wind speed data over Aegean Sea.

Keywords: Wind speed, wave hindcasting, wind power potential, interpolation
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K1Yl ALANLARININ BULANIK MANTIK YONTEMIiYLE
DEGERLENDIRILMESI

Aysen ERGIN
Insaat Miihendisligi Béliimii,Orta Dogu Teknik Universitesi, Ankara
(ergin@metu.edu.tr)

OZET

Dogal alanlarin gorsel 6zellikleri insan yagamini etkileyen temel yap1 taglarindan biridir. Kiy1 ve deniz alanlarinin
dogal yapilar1 ve gorsel 6zellikleri agisindan degerlendirilmesi ise insan-gevre kiiltiiriiniin bir pargasidir. Kiyi
alanlari, biitiin diinyada yogun yapilagma, turizm ve endiistriel amaglarla plansiz ve yanlis kullanim nedeniyle
dogal yapilarin1 ve gorsel Ozelliklerini kaybetme tehlikesi ile karsi karsiyadir. Dogal bir kaynak olan kiy1
alanlarinin yapilarinin ve glizelliklerinin korunabilmesi i¢in bu alanlarin objektif ve sayisal bir sekilde
degerlendirilmesi gereklidir. Bu niteliksel degerlendirme, kiy1 ve denizlerde ki yogun ve yanlis
kullanimindurdurulmasi i¢in yapilacak ¢evre etki degerlendirmelerine de bilimsel bir zemin hazirlayacaktir.

Kiy1 Alanlar1 Gérsel Degerlendirme (KAGD) matematik modeli (Coastal Scenic Evaluation;CSE), kiy1 alanlarinin
bilimsel olarak nitel degerlendilmesinde diinyada bir ilktir (Ergin et.al.,2004). Calismada, segilen 26 kiyi
parametresi Tiirkiye, Ingiltere, Malta, Avustralya, Irlanda, ABD, Yeni Zelanda ve Japonya kiy1-deniz mithendisleri
anabilim dali akademisyenleri ve uzmanlari ile galigilarakbelirlenmigtir.Parametrelerin agirlikli ortalamalar1 ise
gene bir ilk olarak Tiirkiye, Ingiltere, Malta ve Hivatistan’da yapilan halk algilama anketleri ile bulunmustur.

KAGD modelinde, kiy1 alanlarina iliskin gorsel bulgular 26 kiy1 parametre i¢in puanlanmakta, parametrelerin
agirlikl ortalamalart kullanilarak bulanik mantik yontemi (BMY) ile degerlendirilmekte ve ¢alisma yapilan kiyi
alani i¢in ‘Degerlendirme Puani (D)’ hesaplanmaktadir. Ortaya konan bu metod ile diinyada 86 kiyr alaninin
degerlendirme katsayilari (D) bulunmus ve bes ayr1 sinifa gore siniflamasi yapilmis ve bu siniflama grafik ve
tablo olarak verilmistir.Bu metod, diinyada alan ¢aligmasi yapilan kiyilarin dogal yap1 ve kullanim 6zelliklerine
gore siralanmasinda sayisal bir 6l¢iit olugturmustur.

KAGD matematik modeli ile yapilan bu ¢aligma, kiy1 alanlarinin sundugu biiyiik ekonomik kaynaklarin dogru
planlama olmadanbilingsizce ve agir1 kullanimi durumunda , dogal giizellik ve 6zelliklerinin geri gelemeyecek
sekilde yok olacagini bilimsel olarak ortaya koymus ve temeli siirdiiriilebilen gelisme olgiitleri olan ‘kiy1 alanlari
yOnetimi’ i¢in de bilimsel bir altyap1 hazirlamistir.

Anahtar Kelimeler: Kiy1 alanlargorsel 6zellikler, algilama anketleri, bulanik mantik yontemi, kiy1 alanlari
yonetimi
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QUANTITATIVE STUDY OF COASTAL SCENERY BY FUZZY LOGIC
APPROACH

Aysen ERGIN
Civil Engineering Department, Middle East Technical University,Ankara
(ergin@metu.edu.tr)

ABSTRACT

Landscape is a major element affecting people’s life quality. Coastal landscape evaluation is strongly rooted in the
man-environment tradition. Coastal areas, all over the world, are under treat due to the conflicting requirements
that rely on natural scenery of such as habitation, recreation, and industry. Since ‘coastal scenery’ is a natural
resource, it has to be evaluated in an objective and quantitative manner to provide a means of comparison against
the coastal activities and for the environmental impact assessments.

In order to provide an evidence —based approach a novel technique ‘coastal scenic evaluation’ (CSE) developed
by Ergin et.al. (2004). (CSE) technigue can be used not only for landscape preservation, protection but also to
provide a baseline information of as a scientific tool for envisaged coastal management and future development
plan by providing an evidence- based approach for sound coastal management decisions.

‘Coastal Scenic Evaluation’(CSE) technique uses fuzzy logic to for the quantitative evaluation of coastal scenery
based on the results of the public survey CSE uses 26 scenic parameters of both physical and human perceptual
characteristics .The weights of the scenic parameters are estimated by public surveys questionnaires for Turkey,
UK, Malta and Croatia and via consultations with coastal experts from above mentioned four countries and
Australia, Ireland, USA, New Zealand and Japan. The CSE technique utilizes fuzzy logic mathematics to calculate
a coastal scenic evaluation index (D) from the checklist of 26 scenic parameters by using the attributed weights of
the parameters which enables to categorize the scenic values of the coastal areas into five distinct classes. (D)
Index is estimated for above mentioned 86 world coastal areas. These sites are further classified into five categories
according to the (D) values and will be presented both on graph and given in a Table. The results clearly show that
human impacts in most of the cases adversely affect the coastal scenery. The results provide baseline information
for any envisaged subsequent coastal zone management plans as a useful guideline especially regarding intensive
urban and industrial developments.

Keywords: Scenic evaluation, public perception, fuzzy logic mathematics, coastal zone management
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INSAN MUDAHALELERINE BAGLI HABIiTAT KAYIPLARININ TRABZON
KIYILARINDAKI DURUMUNUN UZAKTAN ALGILAMA VE CBS TEKNIiGi
iLE IRDELENMESI

Neira Purwanty ISMAIL?, Coskun ERUZ?, Yasar Selcuk ERBAS®

Ak aradeniz Teknik Universitesi, Siirmene Deniz Bilimleri Fakultesi, Trabzon
bKaradeniz Teknik Universitesi, Harita Miihendisligi, Trabzon

(nerangel.smile@gmail.com)

OZET

Kiy1 alanlari ¢ok dinamik yapilardir ve bu alanlar deniz ve kara etkilesiminin oldugu, ekolojik agidan benzersiz ve
degisime kars1 kirilgan boélgelerdir.Kiyilarin degisimi kiyidaki hidrodinamik siirecler, kiy1 dolgular1 ve insan
etkileri ile gergeklesir.Ozellikle Giineydogu Karadeniz bolgesinde, Trabzon ili ve ¢evresindeki kiy1 bolgelerinde
insan etkileri ve kiyilara baski ¢ok yiiksektir. Bu bolgede yasanan kiy1 miidahalelerinin baglica sebebleri, bolgenin
jeomorfolojik yapisi, daglarin kiyrya paralel uzanmasi ve yamaclarin kiyidan itibaren aniden yiikselmesi, ayni
sekilde kiyilarda denizin aniden derinlesmesi ve dalgali olmasi olarak sayilabilir. Ozellikle kiyr kesimlerdeki
yamagclarm dik olusu sebebiyle yerlesimlerin gelisimi i¢in denizi doldurmak sik¢a uygulanan bir yontem haline
gelmistir.

Bu gibi miidahalelerkiy1 alanlar1 ve kiy1 habitatlarinda dramatik bir bigimde degisime yol agmaktadir. Dogu
Karadeniz’de 570 km’lik kiyilarina 442 km’sinde sahil yolu insa edildikten sonra bolge dogal kiyilarinin biiyiik
bir kismin1 kaybetmistir. Kiy1 degisiklikleri ve etkileri ile ilgili ¢alismalar mevcut ¢cevresel durumu, gelecekte olasi
kiy1 degisikligi egilimini ve meydana gelebilecek ekolojik zararlaritespit ve dnlemek i¢in ¢ok 6nemlidir. Kiyilarla
ilgili yapilan ¢alismalarda daha ¢ok miihendislik yapilar1 odakli yapilmis, fakat doga tlizerindeki etkileri dikkate
almmamustir.

Bu caligma, uzaktan algilama ve Cografi Bilgi Sistemi yontemleri kullanilarak 1957 yilindan 2013 yilina
arasindaki elli yillik siire i¢cinde Trabzon kiyilarinda meydana gelenkiy1 ¢izgisi ve kiy1 ve habitat degisikliklerinin,
kayiplarin belirlenmesi amaglanmistir. Calismada 1957 yilindan 1970 yilina ait sayisallastirilarak Trabzon iline ait
eski kiy1 cizgisielde edilmistir. 2013 yilma ait Trabzon yeni kiy1 ¢izgisi tespitinde KTU GIS LAB verileri
kullanilmustir. Trabzon kiy1 batimetrisine ait veriler sayisallastirilmis haritalar kullanilarak analize katilmistir.

Yapilan ¢alismada, Trabzon'un yaklagik 117 km’lik kryilarimin, 1957-2013 yillar1 arasindaki degisimi
incelenmistir. Farkli donemlerde yapilan miidahaleler sonucu, Trabzon kiyilarinin, en dinamik, verimli ve kirilgan
ekosistemlerini barindiran, supralittoral zonun tamami ve littoral zonun biiyiik bir kismu etkilenmistir. Yaklasik
1052 hektarlik bir kiy1, bentik habitat ve de su kiitlesinin tahrip oldugu belirlenmistir. Kiy1 ¢izgisi, habitat tahribati
ve kumsal kayb1 konusunda Trabzon merkez ilge kiyilar diger ilgelere gore degisim ve kaybin en fazla oldugu
bolge olmustur.

Anahtar Kelimeler: Trabzon kiyilari, kiy1 ¢izgisi degisimi, kiy1 miidahalesi, deniz habitat kayb1, GIS
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DETERMINATION OF COASTAL LAND RECLAMATION AND HABITAT
LOSS ALONG TRABZON COAST USING REMOTE SENSING AND GIS
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ABSTRACT

Coastal areais a very dynamic zone where the sea and the land interacts creates anecologically unique and
vulnerable area to change. Shoreline changes can be resulted by coastal hydrodynamics process and human
activities such as coastal land reclamation, coastal construction and dredging. The Southeastern Black Sea region
and Trabzon province particularly receives high pressure of human activities along the coastal areas. Southeastern
Black Sea’s geomorphological structures consists of abrupt risen high mountains which parallel to the coastline,
abrupt steepen bathymetry and relatively wavy waters. Due to this reason seaward land reclamation has become a
choice for city development reasons.

Trabzon shoreline and coastal habitat has dramatically changed as the consequences of coastal land reclamation
in the region. With total 570km long of natural coast of Eastern Black Sea, 442 km long has constructed as
highways. It has caused the region lost its most natural coasts. Study related to shoreline changes and its impacts
are important in order to understand the current environment status, coastal changes tendency and ecological
disaster mitigation in the future. Several studies to investigate shoreline changes in Trabzon has been done and
mostly focused on the engineering structures of the coasts.

This study aims to determine the shoreline and coastal habitat changes along Trabzon coasts during a period of
fifty years from 1957 to 2013 using remote sensing and Geographic Information System techniques. In this study,
Trabzon maps archives in year of 1957 up to 1970 has been digitalized and used for initial shoreline data, while
updated data of Trabzon shoreline in 2013 has been obtained from KTU GIS LAB. Trabzon coastal bathymetry
data also has been digitalized and included in the analysis. In addition, Trabzon coasts photograph archives also
used for shoreline changes visual analysis.

In this study, approximately 117 km long of the Trabzon coast were analyzed within the years of 1957 to 2013. As
a results of coastal land intervention in different periods, Trabzon coast is the most dynamic, productive and fragile
ecosystems at the same time especially at the supralittoral and littoral zone has received high impact.
Approximately 1052 hectares of the coast, benthic habitats and water bodies has destructed. Shoreline, in habitat
destruction and loss of beach area off the coast of the central district of Trabzon has the most change and loss
compared to other districts.

Keywords: Trabzon coast, shoreline change, land reclamation, coastal habitat loss, GIS
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DALGAKIRAN KORUMA TABAKASININ VE KRONMAN DUVARININ
DALGA ASMASINA ETKIiSi(KARADENIZ EREGLI LIMANI ORNEGI)

ARASTIRMA DAIRESi BASKANLIGI

Ulastirma, Denizcilik ve Haberlesme Bakanligi, Altyapi Yatirimlari Genel Miidiirliigii,
Arastirma Dairesi Baskanhigi, Ankara, Tiirkiye

(nurgulyesiloglu@yahoo.com)

OZET

Zonguldak ili, Karadeniz Eregli ilgesi’nde bulunan Karadeniz Eregli Limani kuzey mendireginde 1968 ve 2004
yillarinda dalga agmasi1 sonucunda miizvar ve mendirek arkasindaki i¢ tanzimlerinde ¢ok ciddi hasarlar meydana
gelmis, mendirek arkasi onarimi yapildiktan sonra 2007 yilindaki firtina sonucunda da tekrar i¢ tanzim hasar
gormugtur.

Dalgakiran; dikdortgen prizma seklinde beton bloklarla, yaklasik 1/3 egimde ve neredeyse bosluksuz olarak
korumaya alinmis olup, koruma tabakasinda ciddi bir hasar olusmamaistir. Ancak koruma tabakasinda kret genisligi
bulunmamasi ve bosluk oraninin ¢ok diisiik olmasi nedeniyle kronman arkasinda ¢ok ciddi kiitlesel dalga agmalari
meydana gelmektedir.

Dalga asmasina neden olan dalga kosullarinin belirlenmesi amaciyla oncelikli olarak, dalga transformasyonu
sayisal benzesim ¢alismasi yapilmustir.

Dalgakiran koruma tabakasinin stabilitesinde herhangi bir sorun olmamasi nedeniyle sadece kronman duvarina
verilecek bir formla dalga asmasinin 6nlenmesi 6ncelikli olarak hedef alinmigtir. Mevcut durum diginda ii¢ farkli
kronman duvari kesitinin fiziksel model deneyleri 1/42,5 dl¢eginde dalga kanalinda yapilmistir. Bunlar; kronman
duvart kotunun+6,00 m’ den +7,25 m’ye c¢ikarilmasi, kronman kotunun +7,25m’ de ve st kretin 1,0 m
genisletilmesi ve kronman kotunun +8,50 m’ye ¢ikarilip iist kretin 1,5 m genisletilmesi seklindedir.

Yapilan ¢alismalar sonucunda kronman kotunun +4,50 m ye kadar dik duvar ve +8,50m kotunda ise kretin deniz
tarafina dogru 1.5m genisletilerek yapilmasi halinde asma miktar1 i¢in istenilen kriterin saglandigt goriilmiistiir.

Anahtar Kelimeler:Dalgakiran, stabilite, dalga agmasi, fiziksel model
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EFFECT OF BREAKWATER ARMOR LAYER AND CROWN WALL ON
WAVE OVERTOPPING (EXAMPLE OF KARADENIZ EREGLI PORT)
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ABSTRACT

Serious damages occurred at the head and the armor arrangement in the inside part of northern breakwater of
Karadeniz Eregli Port, which is located in Karadeniz Eregli, Zonguldak Province, in 1968 and 2004 due to wave
overtopping, and after repairing the inside part of the breakwater it underwent damage again because of a storm in
2007.

The breakwater is protected by rectangular prism shaped blocks with a slope of 1/3 and almost with no voids, and
no serious damage appeared in the armor layer. However, tremendous mass overtopping materializes due to the
fact that there is no crest width and the void ratio is very low.

First of all, wave transformation simulation has been performed to determine the wave conditions inducing the
wave overtopping.

Since there is no problem with the stability of the armor layer of the breakwater, a form that would be given to the
crown wall is aimed as of first priority. Physical model experiments of three different crown wall cross sections,
apart from the current one, have been performed in the wave channel at a scale of 1/42.5. These are increasing the
height of the crown wall from +6.00 m to +7.25 m, crown wall height of +7.25 m and widening the crest by 1.0
m, and increasing the crown wall height to +8.50 m together with widening the top crest to 1.5 m.

As a result of experiments, under the conditions that thecrown wall is constructed as a vertical wall up to the height
of +4.5 m and widening the crest by 1.5 m towards to sea side at the height of +8.50 m, it has been observed that
the criteria required for wave overtopping is provided.

Keywords: Breakwater, stability, wave overtopping, physical model
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SEKILLENMEYEN BASAMAK TiPi DALGAKIRANLAR iLE
SEKILLENEBILEN DINAMIK STABIiL DALGAKIRANLARIN
KARSILASTIRILMASI, ORNEK BiR CALISMA: ORDU-GIRESUN
HAVALIMANI
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Giiler, Isikhan Giiler, Aysen Ergin
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(dogukanatak@gmail.com)

OZET

Basamak tipi dalgakiranlar, tek egimli dalgakiranlar ile karsilastirildiklarinda belirgin bir sekilde dalga asmasim
diislirme, stabiliteyi arttirma kapasitesine sahip olup, ayn1 zamanda daha ekonomiklerdir. Cogunlugu son 20 yil
icerisinde yapilmig olan bu dalgakiranlar goreceli olarak yeni yapilardir. Bir grup arastirmacilarin ¢alismalari
sonucunda bu yapilarin siniflandirilmasi ve tasarimlari igin kullanilabilecek deneysel formiiller ortaya konmustur.
Aynt tasarim kosullari altinda, sekillenmeyen basamak tipi dalgakiranlarda daha biiyiik ve daha ¢ok sinifta tas
kullanilirken sekillenebilen dinamik stabil basamak tipi dalgakiranlarda daha kiicik ve tek smif tasg
kullanilmaktadir. Cesitli ¢aligmalar sonucunda sekillenebilen dinamik stabil basamak tipi dalgakiranlarin daha
ekonomik oldugu goriilmiistiir.

Bu ¢alismada, sekillenmeyen basamak tipi bir kesit ve sekillenebilen dinamik stabil basamak tipi bir kesit fiziksel
model deneyleri ve ilgili tasarim yaklagimlar1 ile karsilastirllmaktadir. Sekillenmeyen basamak tipi kesit
halihazirda insa edilmis olup, Ordu-Giresun Havalimani pistini korumaktadir. Fiziksel model deneyleri Orta Dogu
Teknik Universitesi (ODTU), insaat Miihendisligi Béliimii, Deniz Miihendisligi Arastirma Merkezi biinyesindeki
dalga kanalinda yapilmistir. ODTU Dalga Kanali 28 m uzunlugunda, 6.2 m genisliginde ve 1 m yiiksekligindedir.
Diizensiz dalga serileri {iretme kapasitesine sahiptir. Bu ¢aligma i¢in, 0.75 m genigliginde bir i¢ kanal ingaa
edilmistir. Kanal igerisindeki su seviyesi 11 dalga 6l¢iim cihazi ile 6l¢lilmiistiir. Stabilite ise kesit boyunca lazer
metre ile alinan profil dl¢iimleri kullanilarak incelenmistir. Ote yandan, dalga agsma dlgiimleri asan suyun agirhigimi
Olcerek yapilmistir. Dalga zaman serilerinin {iretimi, su seviyesi Ol¢limlerinin analizi ve profil 6l¢iimlerinin
yorumlanmast METUEXP isimli program ile yapilmistir. Fiziksel model deneylerinde her bir kesit ayni belirgin
dalga 6zelliklerine sahip olan {i¢ farkli dalga serisinin etkisi altinda, diger bir degisle li¢ deney ile, test edilmistir.
Bu deneylerden ikisi 1000 dalga i¢in yapilmistir. Uciincii deney is 10000 dalga icin yapilmstir. Dalga asmasi her
500 dalgada bir olgiiliirken, profil dlgtimleri ilk iki deney igin 1000 dalga sonunda, ii¢iincii deney i¢in ise 1000,
3000, 5000, 7000, 10000 dalga sonunda Sl¢iilmistiir.

Deneysel sonuglar, bu tip yapilarin stabilite ve servis (dalga asmasi) kosullarinda performansinin degerlendirilmesi
i¢in kargilastirilmig ve sonuglar mevcut tasarim yaklagimlari ile karsilastirilmis, uygulanabilirlik ve ekonomi
acilarindan tartigilmustir.

AnahtarKelimeler: Basamak tipi dalgakiran, sekillenmeyen, sekillenebilen dinamik stabil
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ABSTRACT

Berm breakwaters are capable of significantly reducing wave overtopping, increasing stability, and they are more
economical at the same time compared to straight rubble mound slopes. These type of structures are relatively
new, that are constructed mainly in the last 20 years. A number of researchers studied these structures that led to
classification and experimental design formulations of berm breakwaters. Under the same design conditions, larger
rock size with several rock classes is used to design hardly reshaping berm breakwaters whereas smaller rock size
with single stone class is used to design fully reshaping berm breakwaters. Several studies concluded that fully
reshaping berm breakwaters are more economical.

In this study, physical model experiments and hand calculations using available design formulations carried out to
compare a hardly reshaping berm breakwater cross-section to a fully reshaping berm breakwater designed under
the same conditions. The hardly reshaping cross-section is already constructed between Ordu and Giresun
protecting the runway of Ordu-Giresun Airport. Physical model experiments are performed in the wave channel
of Middle East Technical University, Department of Civil Engineering, Ocean Engineering Research Center.
METU Wave Channel is 28 m in length, 6.2 m in width, and 1.0 m in height. It is capable of generating irregular
wave series. An inner channel is constructed for this study lowering the width of the channel to 0.75 meters.
Furthermore, a bottom slope (1/30) is constructed inside the inner channel. Water surface elevation inside the
channel is measured using 11 wave gauges. Stability of the breakwater is assessed by measuring profiles along the
cross-section using a laser meter. On the other hand, wave overtopping measurements are done by measuring
weight of overtopped water. Finally, experiments are recorded using several video cameras. Generation of wave
time-series, analysis of the water surface elevation, and interpretation of measured profiles are done using a
computer program called METUEXP. In the physical model experiments, each cross-section is tested under the
attack of three different wave series having the same significant wave properties (i.e. three experiments). Two of
these experiments are carried out for 1000 waves. On the other hand, third test is done for 10000 waves. Wave
overtopping is measured at the end of each 500 waves whereas cross-sectional profiles are measured at the end of
1000 waves in the first two experiments for each cross-section, and at the end of 1000, 3000, 5000, 7000, 10000
waves in the third experiment.

Experimental results are compared to understand performance of these type of breakwaters in scope of stability
and serviceability (wave overtopping). The results are discussed in terms of available design formulations,
applicability and economy.

Keywords: Berm breakwater, hardly reshaping, fully reshaping
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TAS DOLGU VE KESON TiPi DALGAKIRAN PERFORMANSLARININ
EKSTREM DALGALAR ALTINDA FiZiKSEL MODEL DENEYLERI ILE
INCELENMESI
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OZET

Pek ¢ok kiy1 yapisi, uzun dalga ve ya ekstrem dalga kosullarina maruz kalma ihtimali yiiksek olan yerlerde insa
edildigi halde bu dalga kosullar dikkate alinmadan tasarlanmaktadir. Tki farkli temel kiy1 yapist olan tas dolgu ve
keson tipi dalgakiranlarin belirlenen ekstrem solugan dalga kosullar1 altindaki performanslari, ODTU Kiy1 ve
Liman Miihendisligi Laboratuvarinda gergeklestirilen fiziksel model deneyleri ile incelenmistir. Bu bildiride, iki
farkli tip kry1 koruma yapisinin (tas dolgu ve keson tipi dalgakiranlar) dalga kanalinda es zamanli olarak ayni
ekstrem solugan dalga kosullar1 altinda test edilmesi sonucu elde edilen hasar durumlari sunulmaktadir.

Deneyler, iki paralel boliime ayrilmig olan (her bir bélme 0.74 m genisliginde) 1.5 m genisligindeki dalga
kanalinda gergeklestirilmistir.Kanalin bir ucunda ekstrem dalga kosullarini yaratmak i¢in kullanilmis olan piston
tipi bir dalga iireteci bulunmaktadir. Su derinligi 0.4 m olarak belirlenmistir ve deneyler sirasinda sabit tutulmustur.
Kanaldaki bolmenin bir tarafina keson tipi bir dalgakiran insa edilirken, diger tarafa da tas dolgu bir dalgakiran
yerlestirilmistir. Model 6l¢egi, Froude benzerlik yasasi esas alinarak 1:50 olarak belirlenmistir. Deneylerde 7 farkli
ekstrem dalga kosuluuygulanmistir. Bu dalga kosullarinda, dalga periyotlari prototipte 14.6 snile 34.7 sn arasinda,
dalga yiikseklikleri ise prototipte 3.5m ile 7.5m arasinda degismektedir. Dalga diklikleri 0.002 ile 0.015 arasinda
degismektedir. Bu iki dalgakiran igin tasarim dalga parametreleri prototipte 5m dalga yiiksekligi ve 9.5sn dalga
periyodu olarak alinmistir. Bu tasarim parametrelerine gore tasarlanan dalgakiranlar, belirlenen ekstrem dalga
kosullar altinda test edilmis, video ve fotograf analizi yani sira dalgakiran profil 6l¢iimleri ile hasar durumlari
tespit edilmistir.

Biiyiik solugan dalgalar taskin gibi ciddi kiy1 afetlerine ve bununla birlikte pek c¢ok kiyr yapisinda ve
altyapisindaciddi zararlar olusmasina neden olabilir. Bu nedenle iki farkli tiir kiy1 koruma yapisinin (tag dolgu ve
keson tipleri)ekstrem dalgalar altindaki hasar durumlar ve yikilma mekanizmalar tasarim konularini gelistirmek
ve iki dalgakiran tipi arasinda bir karsilastirma yapabilmek i¢in arastirilmustir.

Anahtar Kelimeler: Ekstrem dalgalar,fiziksel model deneyleri, keson tipi dalgakiran, tas dolgu dalgakiran
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PHYSICAL MODELLING OF PERFORMANCE OF RUBBLE MOUND AND
CAISSON TYPE BREAKWATERS UNDER EXTREME WAVES

Gézde Giiney Dogan, Giilizar Ozyurt Tarakcioglu, Ciineyt Baykal
Department of Civil Engineering, Middle East Technical University, ANKARA
(gguney@metu.edu.tr)

ABSTRACT

Many coastal structures are designed without considering loads of long waves or extreme waves although they are
constructed in areas prone to encounter these waves. Performance of rubble mound and caisson type breakwaters
under extreme swells is tested in Middle East Technical University (METU) Coastal and Ocean Engineering
Laboratory. This paper presents the damage behaviours of two different types of breakwaters (rubble mound and
caisson type) under the same extreme swell conditions tested in a wave flume at METU simultaneously.

Experiments are conducted in the 1.5 m wide wave flume, which is divided into two parallel sections (0.74 m wide
each). A piston type of wave maker is used to generate the extreme wave conditions located at one end of the wave
basin. Water depth is determined as 0.4m and kept constant during the experiments. A caisson type breakwater is
constructed to one side of the divided flume and a rubble mound breakwater is placed to the other side. The model
scale, based on the Froude similitude law, is chosen as 1:50. 7 different wave conditions are applied in the tests as
the wave period ranging from 14.6 s to 34.7 s, wave heights from 3.5 m to 7.5 m and steepness from 0.002 to 0.015
in prototype scale. The design wave parameters for the breakwater were 5m wave height and 9.5s wave period in
prototype. To determine the damage of the breakwater which were designed according to this wave but tested
under swell waves, video and photo analysis as well as breakwater profile measurements before and after each test
are performed.

Large swell waves can cause flooding and damage to coastal infrastructure and severe coastal disasters may occur
due to these extreme swells. Therefore, damage behaviours and collapse phenomenon of two types of coastal
protection structures (rubble mound and caisson types) are investigated under extreme swells to be able to enhance
the design considerations and make a comparison between the two breakwater types.

Keywords: Caisson type breakwaters,extreme waves,physical model experiments, rubble mound breakwaters
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TOZ COKELMESININ FITOPLANKTON PATLAMASINA ETKILERI

Nihal Ceylan?, Cemal Saydam®

aTarla I?itkileri Merkez Arastirma Enstittisi, ANKARA
bHacettepe Universitesi, Cevre Miihendisligi Boliimii, ANKARA

(acsaydam@gmail.com)

OZET

Okyanuslarda HNLC bolgeleri olarak tanimlanan alg eksikliginin nedeni karalardan uzak olmalari nedeni ile bu
bolgelere ulasamayan ¢6l tozlar1 nedeni ile oldugu éne siiriilmiistii. indirgenmis demir kullamlarak yapilan yapay
tohumlamalar ile bu hipotezin ger¢ek oldugu ispatlanmistir. Tarafimizca yapilan deneylerde indirgenmis demirin
toz taginim siireglerinde tozun bulut ile temasi sorasinda da olusabilecegini gostermistir. Reaksiyon zincirinin ana
unsuru tozlarin igerisinde bulunan bakteri ve mantarlarin su ile temasi sonrasinda hiicre zarlari disarisina
c¢ikarttiklar1 oksalatin kil minerali ile birlesmesi sonrasinda baslamaktadir. Toz bulut sisteminin geldigi yerde ve
yiikseklikte giines enerjisi yeterli seviyede ise olusan demir oksalat dekarboksilasyon reaksiyonu sonucunda
pargalanmaktadir. Bu reaksiyon sonucunda bulut igerisindeki su indirgenmis demir agisindan zenginlesmektedir.
Demirin kil minerali yapisindan uzaklagmasi ile minerale bagl diger eser elementlerin ve ¢esitli aminoasitlerin de
olustugu bilinmektedir. Toz bulut etkilesimi sonucunda bulut igerisinde dekarboksilasyon reaksiyonu sonucu
olusan karbon dioksit ise ¢ol kdkenli tozlarmn etkisi ile olusan pH 5-7 araliginda bikarbonata doniismekte ve
fitoplankton patlamasi i¢in gerekli olan karbon kaynagi olmaktadir. Dolayisi ile toz igeren yagislarin alict ortamda
alg gelisimine destek olmas1 gerekmektedir.

Bu yaklagimin yani toz iceren yagislarin alg patlamalar: {izerindeki etkileri istatistiksel olarak kuzey giiney ve
ekvatorda segilen ii¢ ayr1 bolgede test edilmigtir. 2001-2010 tarihleri arasindaki MODIS uydu verileri CBS
kullanilarak incelenmistir. Yapilan analizler sonucunda yagis ile alg patlamalari arasinda 6zellikle kuzey ve
ekvator bolgesinde yagisi takip eden 2 ve 3°cii 8 er giinliik donemde anlamli iligkiler bulunmustur. Bu gecikmenin
nedeni ise yagisi takip eden donemde alg patlamalarimin belirli bir yogunluga ulagmasi i¢in gerekli siiregler
nedenine dayanmaktadir. Bu gecikme siiresi Emiliania huxleyi i¢in 7-10 giin, Trichodesmium igin ise 18-20 giin
stirmektedir. Bu siire sonunda eger bulut yok ise uydular bu patlamalari ¢esitli dalga boylarinda
algilayabilmektedirler.

Dolayist ile ¢6l tozu iceren yagislarin deniz ortamina alg gelisimi i¢in gerekli olan her tiirlii maddeyi tagiyacagi ve
gelisimin denizdeki besin tuzlari ile de daha iyi desteklenebilecegi gercegi atmosfer okyanus iliskisine yepyeni
boyutlar getirecektir.

Anahtar Kelimeler: Col tozu, yagis, demir, alg
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THE IMPACT OF DUST DEPOSITION ON PHTOPLANKTON BLOOM

Nihal Ceylan?, Cemal Saydam®
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ABSTRACT

It has been postulated that the remoteness of the oceans from lands has been the reason of having HNLC regions
due to laciness of desert origin dust.Artificial seeing experiments performed by using reduced iron has shown the
validity of the hypothesis. Similar reduced iron can also be reached via contact of desert dust particles with cloud
water. The rate determining step is triggered by the action oxalate released by the bacteria and fungi upon contact
with cloud water and its reaction with clay mineral. Subsequent decarboxylation reaction can take place provided
that the solar radiation is above a threshold level at that given geographic location and altitude. As a result of this
reaction cloud water is enhanced by reduced iron. The release of reduced iron further dissociates the clay mineral
resulting with the enhancement of cloud water with other essential micro nutrient elements and various amino
acids. One of the other end product of this decarboxylation reaction is the carbon dioxide that can easily shits to
bicarbonate at pH range 6-7 due to the impact of desert origin dust. Thus dust containing rain events should support
algae growth over marine environment.

This approach has been tested statistically at three different regions selected at northern southern and equatorial
regions by using MODIS satellite archives and GIS techniques for 2001-2010 period. The investigations carried
out have revealed that first and second 8™ daily periods following the rain events there exists significant correlation
amongst rain and chlorophyll a levels.

This time span is mandatory for algae to reach a steady state that varies in accordance with the type of algae. For
Emiliania huxleyi this time span is 7-10 days a d for Trichodesmium its 18-20 days. At those days’ satellites can
pick up algae signals by using specific wavelengths provided that the sky is cloud free.

Thus desert dust containing rain events can provide all the necessary ingredient that is necessary for the
phytoplankton blooms that can further be supported with what is already available at sea water. This approach can
totally alter our understanding of atmosphere ocean interactions.

Keywords: Desert dust, rain, iron, algae
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OZET

Karadeniz’in giiney sahilinde bulunan Sinop'tan iri (2,5-10 um) ve ince (2,5 pm) iki farkli boyutta aerosol 6rnekleri
toplanirken bat1 kiyisinda yer alan Varna'dan toplam atmosferik ¢okelme (yigm) Srnekleri elde edilmistir. Hem
aerosol hem de toplam atmosferik ¢ékelme drneklerinde makro besin tuzlart (NOs', NHs*ve PO4*) 6lciilmiistiir.
Ortalama aerosol nitrat ve amonyum derisimleri sirayla 7,1+5,5 ve 22,8+17,8 nmol m - olarak tespit edilmistir.
Aerosol fosfat ise 0,21 -2,36 nmol m™ aralifinda degisirken, ortalama derisimi 0,69+0,31 nmol m= olarak
belirlenmistir. Tlging bicimde aerosol fosfat derisiminin bircok Akdeniz bdlgesine gére dnemli miktarda yiiksek
oldugu gozlenmistir. Karadeniz i¢in atmosferik ve nehir girdileri karsilastirildiginda, atmosferik ¢oziinmiis
inorganik nitrojenin %4 ile %13 arasinda katkiya sahipken atmosferik ¢6ziinmiis inorganik fosforun %12 ile % 37
araliginda dnemli 6l¢iide toplam akiya katki yaptig1 ortaya konulmustur. Atmosferik ¢okelmelerde N/P molar orani
Sinop ve Varna i¢in sirastyla Redfield oranindan(16) daha diisiik olup, sirasiylal3 ve 14 olarak hesaplanmistir.
Karadeniz {izerindeki atmosferik N/P molar oranlar1 daha dnce rapor edilen nehir (41) N/P molar oranlarina gore
cok daha azdir. Atmosferik P girdisi birincil iiretimin % 0.5-5.2 araliginda karsilarken N akis1 i¢in bu deger %0,4-
4,8 araligindadir. Yeni iiretim g6z oniine alindiginda atmosferik girdi {iretimi 2,6 oraninda artirmaktadir.

Anahtar Kelimeler: DIN, DIP, molar DIN/DIP, atmosferik ¢okelme, denizel {iretim, Karadeniz
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ABSTRACT

Two-sized aerosol samples were obtained from a rural site located close to Sinop on the South coastline of the
Black Sea. In addition bulk deposition samples were collected at VVarna located on the west coastline of the Black
Sea. Both aerosol and deposition samples were analyzed for the main macronutrients, NOs™, NH4* and PO4*. The
mean aerosol nitrate and ammonium concentrations were 7.1+5.5 and 22.8+17.8 nmol m 3, respectively. The mean
aerosol phosphate concentration was 0.69+0.31 nmol m -, ranging from 0.21 to 2.36 nmol m . Interestingly,
phosphate concentration over the Sinop was substantially higher than those of most Mediterranean sites.
Comparison of the atmospheric and riverine inputs for the Black Sea revealed that atmospheric dissolved inorganic
nitrogen was only ranged between 4 and 13%, whilst the atmospheric phosphorus fluxes had significantly higher
contributions with values ranging from 12 % to 37 %. The molar N/P ratios in atmospheric deposition for Sinop
and Varna were 13 and 14, respectively, lower than Redfield ratio (16). The atmospheric molar N/P ratios over the
Black Sea were considerably lower than those reported for riverine fluxes (41). The atmospheric P flux can sustain
0.5-5.2 % of the primary production, whereas N flux to 0.4-4.8 % of the primary production. The contribution of
the atmospheric flux may enhance a factor of 2.6 when the new production is considered.

Keywords: DIN, DIP, molar DIN/DIP, atmospheric deposition, marine productivity, Black Sea
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DOGU AKDENiZ ATMOSFERIK AEROSOLLERINDE iZ METALLER:
KIMYASAL TURLESTIRME VE DENiZEL URETIiM UZERINDE ETKILERI

Giiltekin Yilmaz, Mustafa Koc¢ak
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, P.K. 28, 33731, Erdemli-Mersin, Tiirkiye
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OZET

Dogu Akdeniz kiyisinda bulunan Erdemli yakinlarindaki kirsal 6rnekleme alaninda yiiksek debili &rnekleyici
kullanilarak aerosol érneklemesi yapildi. Ornekleme 2015’in Nisan ay1 ve 2015bir siiresince yaz ayinda giinliik
olarak gerceklestirildi. (n=68) Ornekleme donemleri Sahra kokenli, antropojenik kokenli, ya da kaynak
bakimindan karisik aerosol popiilasyonlarini yansitmak iizere segildi. Yiiksek debili 6rneklemeye ek olarak, ayni
donemi kapsayan yas ¢cokel 6rneklemesi yapildi ve o6rnekler filtreleme yoluyla tanecik boyutlarina gore ayrildi.
Asit ile kimyasal 6ziitleme semasi toplam derisimlerin tayini i¢in tiim drneklere uygulandi. Anyonik ve katyonik
degisim kolonlarinin seri olarak baglanmasindan miirekkep bir prekonsantrasyon diizenegi ise secilmis 6rneklerin
tiirlestirilmesinde kullanildi. Ornekler geri yoriinge tarihlerine bakilarak, farkli kaynak ve kokenleri temsil edecek
bi¢imde secildi. Tiim 6rneklerde ilgili elementlerin (Al, Fe, Mn, Co, Cr, Ni, V, Ca, Cu, Zn, As, Cd, Pb and P)
analizleri ICPMS ile yapildi.

Toz olaylari ile toprak kokenli elementler arasinda agik bir miitekabiliyet iliskisi oldugu tespit edildi. Elementlerin
¢ozlinebilir kisimlar1 toplam derisimden ayrildi, anyonik form genel olarak organik komplekslerle
iliskilendirildiginden ¢oziinebilir kismin anyonik ve katyonik formlarmin oranlari biyokullanilabilirligini
degerlendirmek iizere tayin edildi. iz elementlerin toplam akilarinin ve biyokullanilabilir kistmlarnin belirlenmesi
ve herhangi bir tiirlin ekosistem tizerinde sinirlayict olup olmadiginin tespiti atmosferik aerosol girdisinin etkili bir
mikro besin tuzu saglayicisi oldugu bilindiginden denizel iiretim acisindan kritik 6neme sahiptir. Yapilan
atmosferik toz ekleme deneylerinin sonuglari, toz eklenen hem kiy1 hem de agik su 6rneklerinde kontrol gruplarina
kiyasla 4 kata kadar Chl-a artis1 gostererek aerosollerin denizsel tiretime etkisini teyit etmistir.

Anahtar Kelimeler: Dogu Akdeniz, atmosferik aerosoller, denizsel liretim, mikro besin tuzlari.
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ABSTRACT

Bulk aerosol samples were collected using a high volume sampler at a rural site (Erdemli) on the coast of Eastern
Mediterranean. The sampling was carried out on a daily basis during April 2015, and another one month in the
summer 2015. (n=68) The sampling periods were chosen to reflect the aerosol population such as, Saharan dust
dominated, mixed and anthropogenic dominated. In addition to high-volume sampling, wet deposition samples
were also collected covering the same period and the samples were segregated by size via filtration. An acid
digestion scheme was applied to samples for total concentrations. For speciation of elements, a preconcentration
setting of serially connected cationic and anionic exchange columns was applied to selected samples. Samples
were selected according to their air mass back trajectory history to reflect their sources and origins. All samples
were analysed with ICPMS for the elements of interest (Al, Fe, Mn, Co, Cr, Ni, V, Ca, Cu, Zn, As, Cd, Pb and P)

Clear reciprocal relationship was established between dust episodes and elements of crustal origin. Soluble
fractions of elements were separated from total concentration, and anionic and cationic forms of soluble part was
determined to assess their bioavailability, as anionic forms of trace elements are generally associated with organic
complexation. Determination of fluxes and bioavailable fraction of trace elements and whether any species might
be limiting in the ecosystem has crucial implications on marine productivity, since atmospheric aerosol input is
known to be an effective contributor of micronutrients. Results of the atmospheric dust addition experiments
confirmed the effect of aerosols, as Chl-a concentration increased up to 4-fold with regard to control, in both
coastal and open water samples alike.

Keywords: Eastern Mediterranean, atmospheric aerosols, marine productivity, micronutrients.

238


mailto:mkocak@ims.metu.edu.tr

HAVA KUTLERI GERi YORUNGELERININ KUMELEME ANALIiZ
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AKDENIZ ATMOSFERINDE AEROSOL KiMYASAL KOMPOZIiSYONU VE
OPTIK OZELLIKLERi UZERINDEKI ETKISi
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OZET

Hava kiitleri yoriinge analizleri atmosferik taginim oriintii ve iz tiirlerin kékenlerini belirlemek amaciyla yaygin
bir sekilde kullanilmaktadir. Hava kiitleri kiimeleme analizleri tekil yoriinge hesaplamalarindaki hata payini
azalttigindan dolay1 etkili bir tekniktir. Sonuglar k-means ile ward metodu kullanilarak yapilan hava kiitleri
kiimeleri analizlerinin basarili oldugunu, ne ki kullanilan diger kiimeleme metotlarimin basarisiz oldugunu
gostermistir. Sinop’tan elde edilen aerosol kimyasal kompozisyonu k-means geri yoriinge kiimeleme gruplarina
gore degerlendirilmistir. En diisiik PMio ortalama derigiminin kisa mesafeden gelen kuzey batili (KBK) hava
akimlarina eslik ettigi bulunmustur. Gozlemlenen bu partikiil madde degeri diger hava kiitleri derisimlerine kiyasla
%20 daha azdir. En yiiksek PMyg ortalama derisimler, Sahra (SAH) ve uzun mesafeden gelen kuzey batili hava
akimlarinda (KBU) belirlenirken bu artiglar sirasiyla bdlgeye tasinan mineral toz (belirteg: nssCa?*) ve insan
menseli (6rnegin organik karbon (OK), elementel karbon (EK) ve nitrat) atmosferik pargaciklara atfedilebilir.
Aerosol kiitlesine antropojenik etkiyi gdsteren PM2s/PMyo orani, en yiiksek (0.51)KBU hava akimlarinda
hesaplanmigtir. Bununla beraber, en diisiik PM2s/PMyo oram (0.40) ise toprak kokenli iri pargaciklarin
katkisinedeniyle Kuzey Afrika’dan (SAH) gelen hava kiitlerinde gézlemlenmistir. KBK ve kisa mesafeli kuzey
dogulu akimlarda belirlenenOK ve EK derisimleri diger hava akilarina kiyasla daha diisiik belirlenmistir. Aym
sekilde aerosol nitrat, KBU, giiney Tiirkiye ve uzun mesafeli giiney batidan gelen hava akimlarinda en yiiksek
degerlere ulasmustir. En diisiik nssSO4?>~ derisimleri KBU hava akimlarinda goézlenmistir. Beklendigi iizere en
diisiik amonyum degerlerinin ayn1 hava akimlarina eslik ettigibelirlenmistir. Yiiksek aerosol optik kalinlik (AOK)
degerleri Sahradan gelen iri pargaciklar igeren hava kiitlerine eslik ederken, diisik AOK degerleri ise kuzeyden
gelen icerikge ince parcaciklarin agir bastigl hava akimlarinda gozlemlenmistir. AOK’deki bu farklilik ve parcacik
boyutunun belirlenen AOK iizerindeki etkisi, giineyli ve kuzeyli hava akimlarina sirayla eslik eden mineral toz
firtinalarina ve insan menseli parcaciklara atfedilebilir.

Anahtar Kelimeler: Hava kiitleleri geri yoriingeleri, kiimeleme analizleri, aerosol kimyasal kompozisyon, aerosol
optik ozellikleri
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THE ASSESSMENT OF THE ACCURACY OF THE CLUSTERING
METHODS FOR AIR MASSES BACK TRAJECTORIES AND THEIR
INFLUENCE ON THE AEROSOL CHEMICAL COMPOSITION AND THE
OPTICAL PROPERTIES IN THE ATMOSPHERE OVER THE EASTERN
MEDITERREAN.
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ABSTRACT

Air masses trajectory analysis is a commonly utilized for identifying the atmospheric transport patterns and the
origin of atmospheric trace substances. The cluster analysis of air mass back trajectories is a powerful technique
since it overcomes errors (15-30 % of the distance traveled) associated with the single trajectory calculation. The
results show that the air mass was grouped successfully using k-means and ward’s cluster methods whereas the
remaining procedures used in this study was failed. The aerosol chemical composition in Sinop was evaluated
according to K-mean back trajectories cluster groups. The lowest PM1o concentration was found when air flow
originated from Northwestern with a short fetch (NWS). The higher PMjgmean values were associated with air
flows from Saharan (SAH) and Northwestern with a long fetch (NWL) probably due to enhancement in the
concentrations of crust-originated nssCa?* and manmade aerosols such as Organic Carbon (OC), Elemental Carbon
(EC), and nitrate, respectively. The highest PM,s/PMio ratio was associated with air flow from NWL with a value
of 0.51, showing influence of anthropogenic dominated nature of the aerosol population. Nonetheless, the lowest
ratio (0.40) was found when air flow originated from North Africa (SAH), supporting the contribution of crust-
dominated particles. OC and EC concentrations in NWS and short northeastern flows were found to be lower than
those of remaining air flow. Similarly, nitrate showed higher values in NWL, South Turkey, and long Southwestern
flows. The lowest mean nssSO4>~ was associated with air flow from NWL, and as expected, ammonium denoted
similar variability as a function of air flow category. High aerosol optical thickness (AOT) values (dominated by
coarse fraction) accompany with air flow from SAH whereas low AOT values (monopolized by fine fraction)
associated with northern air flow. This contrasting difference in AOT and influence of particle size on the observed
AQT for southerly and northerly air flows, might be ascribed to the impact of mineral dust storms (size distribution
mainly in coarse mode) and anthropogenically derived particles, respectively.

Keywords: Air masses back trajectories, cluster analysis, aerosol chemical composition, aerosol optic properties
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KARADENIZ’DE YER OLCUMLERI VE UYDU (SEAWIFS, MODIS VE
MERIS) KLOROFIL KONSANTRASYONLARININ KARSILASTIRMALI
ANALIZI

Tiilay COKACAR

Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii, Bogazi¢i Universitesi
OZET

Bu aragtirma Karadeniz iilkelerince, Karadeniz Komisyonuna (BSIS) raporlanan klorofil &lgiimlerinin uydudan
elde edilen verilerle kargilastirmasi tizerinedir. MODIS, SeaWiFS ve MERIS algoritmalariyla elde edilen klorofil
degerleri analiz edilmistir.

2002 ve 2010 arasinda BSIS veritabaninda 627 yiizey klorofil 6l¢iimii bulunmaktadir. MODIS, SeaWiFS ve
MERIS verilerinden, klorofil 6l¢iim noktalarinin bulundugu noktalara karsilik gelen veriler elde edilmistir. 627
verinin 6l¢im zamanlarindaki MODIS, SeaWiFS ve MERIS verisinden, 453 tanesi i¢in dosya bunabilmistir. Daha
sonra 6l¢iim lokasyonlarina karsilik gelen piksellerden MODIS igin 227, SeWiFS i¢in 134 ve MERIS i¢in 159
elde edilebilmistir.

Uydu verilerinden elde edilen klorofil konsantrasyonlarinin zamana gére degisimleri degerlendirildiginde, yiiksek
bir yiizde ile yer 6lgtimleriyle uyum iginde oldugu belirlenmistir. Bununla beraber uydu verileri, yer dlgtimleriyle
kiyaslandiginda, sonuglarin yaridan fazlast daha yiiksek ¢ikmugtir. MERIS verisi, yer 6l¢iimiinden en ¢ok
uzaklasan veridir. Diisiik klorofil verileri (0,5 mg/m?® *iin altindaki) dikkate alindiginda her ii¢ uydu verisininde
yer Olgtimlerinden uzaklastigi gdzlenmistir.

COMPARISON OF IN-SITU (BSIS) AND SATELLITE CHLOROPHYLL
CONCENTRATIONS (SEAWIFS, MODIS AND MERIS) IN THE BLACK SEA

Tiillay COKACAR
Kandilli Observatory and Earthquake Research Institute, University, Istanbul, Turkey

ABSTRACT

This study compares the satellite derived chlorophyll with the in-situ data reported by the Black Sea Countries to
the Black Sea Commission (BSIS). The performances of satellite-derived chlorophyll-a derived by operational
chlorophyll algorithms of MODIS, SeaWiFS, MERIS are analysed.

BSIS contains 627 surface chlorophyll measurements between 2002 and 2010. MODIS, SeaWiFS and MERIS
images are processed to extract corresponding pixel values at the sampling location on the measurement date. The
satellite products for 453 number of measurements among 627 were available for all of the tree sensors MODIS,
SeaWiFS and MERIS. After the extraction of the satellite pixels corresponding to observation geographic location,
the number of retrievals (pixels without mask) was 227 for MODIS and134 for SeaWiFS and 159 for MERIS.

Satellite derived chlorophyll data matches well with the in-situ data for the significant percentage of data.
Nevertheless the more than half of the data is overestimated. The performance of MODIS in situ match is close to
SeaWiFS. The highest overestimation is by MERIS. All of the three sensor algorithms show low performance for
the low chlorophyll (for less than 0.5 mg/m?).
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OZET

"Uzun doénemli izleme programlari ekosistemlerin degisen ¢evresel kosullara verdikleri tepkileri anlamak igin
anahtar konumundadirlar.Bu nedenle basarili yonetim ve koruma stratejileri gelistirmek igin ¢ok 6nemlidirler.
Uzun donemli izleme faaliyetlerini yiiriitmek ve veri setlerini analiz etmek ise hem 6nemli firsatlart hem de kisitlart
barindirir. Danimarka golleri iizerindeki 6trofikasyon ve iklim degisimi etkilerini anlamak iizere 1980'lerin
sonlarinda bir izleme programi baglatilmistir. Degisik gol tiplerini temsil eden bir grup gol (c. 400) se¢ilmis ve bu
goller biyotik ve abiyotik 6zellikleri i¢in degisik drnekleme sikliklari ile izlenmistir.

Bu gollerin bir kismu tizerinde (n: 195) fitoplankton cins ¢esitliliginin alansal dagilimini anlamaya yonelik olarak
yapilan analizler fitoplankton cesitliliginin en giiglii olarak su kimyasi ve ozellikle de toplam azot tarafindan
belirlendigini gostermistir. Diyatomeler gibi bazi gruplarin ise ekolojilerini yansitir sekilde gél morfolojisinden
etkilendikleri tespit edilmistir.Ayrica, gol c¢evresindeki alan kullanimi ve ilkim degiskenlerinin fitoplankton
cesitliligi tizerindeki etkisinin sinirli oldugu gozlenmistir. Gollerin esit yogunlukla 6rneklenmemis olmasistandart
istatistik yontemlerin kullanilmasini engellemis, bu yiizden katmanlastirilan permiitasyon ve rastgele se¢ime
dayanan bir istatistik yontemi izlenmistir.

Ayni1 program kapsaminda 20 y1l boyunca (1989-2008) iki haftalik periyodlarla izlenen 17 g6liin veri seti fito- ve
zooplankton ile gl fiziko-kimyasi degiskenlerinin zamansal degisimlerini anlamak i¢in incelenmistir.Bu zamansal
analizler énemli degisimleri aciga c¢ikarmustir.Onceden Strofik olan ancak besi tuzu yogunluklarinda giiclii bir
diisiis yasayan (yeniden oligotrofiklesme) gollerde, fitoplankton biyokiitlesinde giiclii bir diigiis ve plankton
topluluk yapisinda belirgin bir iyilesme gozlenmistir. Dikkat ¢ekici olarak plankton gesitliliginde yaygin bir artma
egilimi gozlenmistir. Bu egilim biiyiik oranda iyi tarim uygulamalarina bagl olarak yasanan besin yogunlugu
diistisleri ile birlikte gerceklesmistir. Ayrica,iklim verilerinde gézlenen degisimler g6l suyu yiizey sicakligi ya da
tabakalagmasi iizerinde benzer belirginbir degisime neden olmamis, planktonda gozlenen degisimler biiyiik oranda
yaygin besin tuzu disisleri ile iligki gostermislerdir.

Uzun donemli izlemeler ayni zamanda trofik iligkiler gibi karmagik ekolojik iligkileri anlamak i¢in de nadide
firsatlar sunabilirler. Ornegin, Engelsholm Géliinde 1992-1993 yillarinda gdliin Strofikasyondan kurtulmasini
kolaylagtirmak amaciyla biyomanipiilasyon (toplu balik ¢ikarma) galismasi yapilmistir. Biyomanipiilasyondan
once ve sonra yapilan uzun dénemli izlemeler baligin gol besin agindan ¢ikarilmasinin etkilerini gézlemlemeye
imkan vermistir.Biyomanipiilasyon fitoplankton biyokiitlesinde 10 kata varan bir diislise sebep olmus ve bunu
klorofil-a ve besin tuzu yogunluklarinda gii¢lii diisiisler ve ayn1 zamanda Secchi derinligi ve plankton ¢esitliliginde
artiglar izlemistir."

Anahtar Kelimeler: Topluluk kompozisyonu, fitoplankton, plankton ¢esitliligi, trofik iligkiler, zooplankton
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ABSTRACT

"Long term monitoring programmes are essential to understand the response of the ecosystems to changing
environment. Therefore, they are very important for successful management and conservation decisions.
Conducting long-term monitoring activities as well as analysing resulting datasets have both important
opportunities and special challenges. A monitoring programme for Danish lakes has been initiated in late 1980's
to understand the effect of eutrophication and climate change on Danish lakes. A number of lakes (c. 400)
representing different lake types have been selected and monitored for biotic and abiotic characteristics with
varying sampling intensity.

The spatial analyses on a subset of these lakes (n: 195) aimed at elucidating the factors driving phytoplankton
genus richness in the Danish landscape have found overwhelming driving role of water chemistry, especially total
nitrogen on the patterns of phytoplankton richness. Lake morphology was also important for some groups of
phytoplankton, like diatoms, reflecting their ecology. However, land-use and climate had very limited effect on
phytoplankton richness. Uneven sampling intensity among monitored lakes were a challenge for conventional
statistical analyses and thus a stratified permutation and randomisation based statistical framework was used.

A subset of these Danish lakes (n: 17) with two-decade (1989-2008) bi-weekly time series were analysed for
temporal changes observed in phyto- and zooplankton and as well as physico-chemical parameters. The temporal
analyses of the dataset demonstrated significant patterns. Lakes, which were previously eutrophicated and
experienced a strong decline in their nutrient concentrations (re-oligotrophication), had a strong corresponding
decline in phytoplankton biomass and a recovery of plankton community composition. Notably, a widespread
significant positive trend in plankton richness was observed across all lakes coinciding with widespread nutrient
reductions mostly due to the implementation of better agricultural practices. Furthermore, observed trends in
climate did not result in a strong corresponding trend in surface water temperature and stratification, and the trends
in plankton variables were more consistently associated with the widespread nutrient reductions.

Long term lake ecosystem monitoring also provide unique opportunities to understand the effect of complex
ecological dynamics like trophic interactions. For example, Lake Engelsholm was biomanipulated (mass fish
removal) in 1992-1993 to reinforce its recovery from eutrophication. Long term monitoring before and after the
biomanipulation enabled us to elucidate cascading effects of fish removal from food web. Biomanipulation led a
10-fold decrease in phytoplankton biomass with substantial reduction of Chlorophyll-a and nutrient concentrations
as well as an increase in Secchi depth and plankton diversity"

Keywords: Community composition,phytoplankton, plankton diversity, trophic interactions, zooplankton
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OZET

2007 yilinda Marmara Denizi ve Izmit Kérfezi’nde su yiizeyi ve kolonu boyunca yogun bicimde beyaz-sarimsi
renkli, kopiiksii, ag ve topaklardan olusan yapigskan yapilar gézlenmis; bu vakalar 2008 ve 2009 yillarinda da
izlenmistir. Bu yapinin incelenmesi ve olusum mekanizmalarinin ortaya konmasi amaciyla yapilan bu ¢alismada
(TUBITAK 108Y083; 2008-2010) izmit Kérfezi’'nde aym dénemlerde baskin olan ve literatiirde cesitli stres
kosullar1 altinda musilaj/mukus olusumunda rol oynadig: bilinen 4 hedef tiir (Prorocentrum micans, Gonyaulax
fragilis, Skeletonema costatum, Cylindrotheca closterium) izole edilerek ve “bulk” saha 6rnekleri de kullanilarak
farkli N/P oranlar1 ve kontrollii 151k ve sicaklik kosullarialtinda etki deneyleri tasarlanmis ve elde edilen topaklar
ile ortamin detayli kimyasal analizleri ger¢eklestirilmistir. Caligma siiresince sahada olusan musilaj yapilarindan
da Ornekler alinarak bu malzeme {izerinde de benzer inceleme ve analizler gergeklestirilmis ve laboratuvar
bulgular ile karsilagtirtlmistir. Musilaj olusumu esnasinda bdlgenin meteorolojik kosullari (MGM istasyon
verileri) ve osinografik 6zellikleri (¢alisma i¢in olusturulan ve 1-3 hafta araliklarla 6l¢im yapilan istasyon)
kaydedilmistir. Bu verilerin 6nceki donemlere ait bulgular ile karsilastirilmas: ve ¢esitli insan baskilarinin da
degerlendirilmesi ile bu faktorlerin de musilaj olusumlarina katkilar1 olabilecegi hususunda tahminler
yiriitiilmiistiir.

Calismanin sonuglarma gore, suda ve musilajda gergeklestirilen toplam karbonhidrat ve mono/polisakkarit
Ol¢iimlerinin literatiirde var olan miisilaj 6rneklerinin 6l¢iim sonuglariyla oldukga benzer oldugu ortaya konmustur.
Bununla beraber, musilaj formuna en benzer yapida olusum izmit Kérfezi gibi, azotun simirlayict besin elementi
oldugu N/P oraninda Prorocentrum micans tiirii ile yapilan biyodeneyler sonucu gézlenmistir. Farkli fitoplankton
kiiltiirlerinde zamana bagli takibi yapilan musilajin organik madde yiizdesi (C/N) ve toplam karbonhidrat
miktarlarinin en belirgin birikimi de yine aym tiirde saptanmistir. P. micans biyodeneyi sonucu elde edilen
topaklar, daha dnce denizden toplanan musilaj 6rnekleri ve kontrollii kosullarda tutulan “bulk” drneklerde olusan
musilaj, FTIR ile incelenmis ve numunelerin spektralart karsilagtirilmistir. Karsilagtirmalarin sonucu ise tiim bu
yapilarin benzer fonksiyonel grup (polisakkarit) spektralart verdigine isaret etmistir. Buna karsin, musilaj
olusumuna katkist bulundugu savlanan jelimsi organizmalarin FTIR spektrasi farkli bir yapi sergileyerek protein
bantlarmin belirgin oldugunu gostermistir. Bu ¢alisma P. micans’in, boélgede mevcut fitoplankton
kompozisyonunun en 6nemli bilesenlerinden biri olmasi sebebiyle Korfez’de meydana gelebilecek gesitli baskilara
cevap veren birincil organizmalardan oldugunu vurgulamaktadir.

Anahtar Kelimeler: Fitoplankton, musilaj/mukus, karbonhidrat/polisakkaritler, besin elementleri, izmit Korfezi
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ABSTRACT

During 2007, 2008 and 2009, a scumy and web like white to yellowish mucus material was massively observed in
the surface waters and water column of the Sea of Marmara and Izmit Bay.Within the context of this study
(TUBITAK 108Y083; 2008-2010), 4 target species (Prorocentrum micans, Gonyaulax fragilis, Skeletonema
costatum, Cylindrotheca closterium), which had been recorded as responsible cells for mucilage formations under
various stress factors and also are known to be dominant in Izmit Bay, have been isolated from the region to
investigate these aggregates and express the formation mechanisms. These isolates and the bulk samples which
were also collected from the region were used to intend batch cultures in different N/P ratios in controlled light
and temperature conditions. The aggregates obtained from these experiments were also subjected to chemical
analysis. The aggregates formed in the region within the period of this study were also collected and investigated
by the same chemical analyses and all those results (field-laboratory) have been compared. Also, the
meteorological data (MGM station data) and oceanographic characteristics (the station specified for the research,
sampled in 1-3 weeks period) have been recorded in the Bay while the formation was occured. All these results
were compared with the ones recorded before to try to predict whether antrophogenic impacts were playing role
on the formation.

According to this study, it was revealed that the results of total carbohydrate and mono/polysaccharides analysis
subjected in mucilage formation were quite similar to those ones obtained from the literature. Addition to this, the
most similar results have been obtained from Prorocentrum micans bioassay with nitrogen limited N/P ratio which
is very analogous to Izmit Bay charateristic. And also, among different batch cultures, the most significant
accumulation of the percentage of mucilageous aggregate organic matter (C/N) and total carbohydrate were
detected in this species. The bulk samples (including the natural pyhtoplankton mixture and bacteria) kept in
controlled conditions, the agglomerates obtained from P. micans bioassay and mucilage obtained from the field
were analysed by FTIR and CHN and their spectras were compared. It was revealed that all of these formations
indicated similar functional groups of spectra showing strong carbohydrate and polisaccaride peaks. On the other
hand, the spectra of jelly organisms which were also suggested as responsible for mucilage formation showed a
different structure and created significant protein bands. This study underlined that P. micans is one of the most
important organisms of phytoplankton composition in Izmit Bay as one of the first organisms that might respond
to various impacts and stress factors in the Bay.

Keywords: Phytoplankton, mucilage/mucus, carbohyrate/polysaccharides, nutirents, 1zmit Bay
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OZET

Ihtiyoplankton topluluklari iireme alan ve zamanlari itibariyle benzerlikler arz eden baliklarin planktonik yumurta
ve larvalarinin olusturdugu birlikleri ifade etmektedir. Bu topluluklarin g¢evresel kosullarla baglantilarinin
coziimlenmesi, deniz baliklarmin {ireme ekolojileri lizerine son derece Onemli bilgiler saglayabilmektedir.
Dolayistyla bu ¢aligmanin amaci, yilin en sicak periyodu olan Agustos ayinda ihtiyoplankton topluluklarinin orta
Olcekli alansal degisimlerini incelemek ve bu degisimlerin fiziksel ve biyolojik kosullarla olan iligkilerini analiz
etmektir.

SUF2011-D5 kodlu proje ile desteklenen bu calismada, 26-27 Agustos 2010 tarihleri arasinda Iskenderun
Korfezi’ndeki 28 istasyonda oblik Bongo Net ¢ekimleri gergeklestirilmis, her bir istasyonda YSI 6600 CTD
kullanilarak sicaklik, salinite, pH ve oksijen dl¢iimleri yapilmistir. Klorofil degerleri Aqua-Modis sensorlerinden
elde edilen 4x4km ¢oziiniirliiklii, 32 giinliik kompozit 3. seviye veri kullamlarak elde edilmistir. Oncelikle,
yalnizca prefleks postlarvalardan olusan komunite matrisindeki istatistiksel a¢idan Onemli gruplanmalar
kiimeleme ve Simprof analizleri ile belirlenmistir. Sonrasinda belirlenen gruplarin karakteristik tiirleri Simper
yardimiyla tespit edilmis, biyodiversiteleri arasindaki farkliliklari belirlemek amaciyla Renyi profilleri
olusturulmustur. Ayrica, ihtiyoplankton topluluklar {izerinde ¢evresel kosullarin etkileri CCA ordinasyonuyla
analiz edilmistir.

Calisma periyodu boyunca 23 familyadan 30 tiire ait 1396 adet prefleks postlarva elde edilmistir. Ortalama
ihtiyoplankton yogunlugu 1323 birey/10m? olarak belirlenmistir. Simprof Analizi kérfezin iginden disina dogru
uzanan bir gradient tizerinde birbirinden ayrisan iki farkli ihtiyoplankton toplulugunun varligini ortaya koymustur.
I¢ korfez toplulugunda Gobius niger, Aphia minuta ve Saurida lessepsianus baskin iken; dis korfezde Engraulis
encrasicolus, Thunnus alalunga ve mezopelajik balik larvalar1 baskin tiirleri olusturmustur. ¢ korfez toplulugunda
tiim diversite dlciitleri ¢esitliligin dis korfeze nazaran daha yiiksek oldugunu gostermistir. CCA sonuglarina gore
i¢ korfez toplulugu, daha sicak ve klorofil diizeylerinin daha yiiksek oldugu kesimlerde dagilmistir. Sonug olarak,
Agustos ayinda her iki basen arasinda belirgin ekolojik farkliliklar bulunmasina karsin, kuzeydogu Akdeniz
ihtiyoplankton topluluklarimin genel dagilim 6zellikleri bati baseninden rapor edilen yapiya onemli dlgiide
benzemektedir.

Anahtar Kelimeler: Balik larvasi, bolluk, dagilim, kompozisyon, iskenderun Kérfezi
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ABSTRACT

Ichthyoplankton assemblages consist of pelagic eggs and larvae of fishes which reveal similar spatial and temporal
spawning patterns. Resolving the connections between environmental conditions and icththyoplankton
assemblages provides substantial understanding about the reproductive ecology of marine fishes. Therefore, the
purpose of this study was to evaluate the effect of physical and biological factors on the spatial variations of
ichthyoplankton assemblages in Iskenderun Bay in August, the warmest period of the year.

As a part of the project SUF2011-D5, ichthyoplankton samples were collected by operating a Bongo Net obliquely
at 28 stations in Iskenderun Bay during 26-27 August 2010. Temperature, salinity, oxygen and pH were measured
by using YSI 6600 CTD at each station. The chlorophyll values were obtained from Level 3 data of Modis-Aqua
sensors with 4x4km spatial and 32 days temporal resolutions. Primarily, the community matrix consisting of
preflex postlarval stages was examined against significant groupings by conducting cluster and Simprof analyses.
Then, the characteristic species of these groups were described by using a within group Simper Analysis. Renji
profiles were used to investigate the biodiversity differences among groups. Afterwards, the parallelism between
the compositional separation and environmental variations was analysed with a CCA ordination.

During the study period, 1396 preflex post-larvae were sampled from 30 species pertaining to 23 families. The
ichthyoplankton density was detected as 1323 individual per10m?2. Simprof Analysis indicated the presence of two
different ichthyoplankton assemblages which were separated to each other on a gradient from inner to the outer
bay. Gobius niger, Aphia minuta and Saurida lessepsianus explicitly dominated the inner bay assemblage whereas
Engraulis encrasicolus, Thunnus alalunga and mesopelagic fish larvae were dominant in the outer one. Diversity
was found to be higher in inner bay assemblage in all indicators. CCA ordination revealed that the inner bay
assemblage distributed around the areas where having higher temperature and chlorophyll values. In conclusion,
however there were substantial ecological differences between two basins in August, the general spatial pattern of
ichthyoplankton assemblages of Northeastern Mediterranean could be considered as similar with those of reported
from the Western Basin.

Keywords: Abundance, composition, distribution, fish larvae, Iskenderun Bay
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OZET

Seksenli yillara kadar Karadeniz’deki fitoplanktonun mevsimsel dinamigi diatomlarin sorumlu oldugu ilkbahar
bloomu ve kokkolitofor Emiliania huxleyi ve dinoflagellatlarin sorumlu oldugu sonbahar bloomundan olugan bir
yaptya sahipken, 80 sonrasi ekosistemde meydana gelen dramatik degismeler sonucu klasik kurallara uymayan
beklenmedik yaz patlamalar1 da rapor edilmistir. Ekosistemde meydana gelen degisimler fitoplankton biyomas ve
tiir kompozisyonunda 6nemli degisimlere neden olmustur.Ekosistemde meydana gelen bu degismeleri ortaya
koyabilmek adina, Giiney Dogu Karadeniz (Hopa-Giresun) ekosisteminde belirlenen istasyonlarda (Giresun,
Trabzon, Camburnu, Pazar ve Kemalpasa), 113Y189 nolu TUBITAK projesi kapsaminda gergeklestirilen deniz
seferlerinde ilkbahar (Mayis 2015), yaz (Agustos 2015) ve sonbahar (Kasim 2015) donemlerine ait fitoplankton
boy gruplarinin (pikoplankton, <0,2-2um; nanoplankton, 2-10 pm; mikroplankton, >10 pm) alansal ve zamansal
dagilimi HPLC pigment analizi ile incelenmistir.

Bu amag i¢in deniz suyu 6rnekleri (her derinlikten 1 litre) SBE32 roset sampler ile fotik bolge igerisinden yiizey,
10, 20, 30 ve 40 m’den alinmistir. Alinan deniz suyu 6rnekleri diigiik vakum altina 47 mm c¢aplh GF/F filtrelerden
stiziilerek analiz asamasina kadar ‘cryovial’lere konularak sivi azot igerisinde (-196°C) muhafaza edilmistir.

HPLC analizleri sonucunda fitoplankton boy gruplarimin toplam fitoplankton biyokiitlesine yaptigi katki
pikoplankton, nanoplankton ve mikroplankton icin sirasi ile %2-71; %1-66 ve %8-91 arasinda degisim
gostermistir. Mevsimsel olarak bir degerlendirme yapildiginda ilkbahar déneminde bariz bir sekilde yiiksek olan
mikroplankton katki oranlarinin yaz mevsiminde azalarak yerini pikoplanktona biraktig1 ve sonbahar mevsiminde
ise tekrar artig gosterdigi tespit edilmistir. Bolgede en fazla katki yapan ikinci grup pikoplankton olurken termoklin
tabakasinin daha da belirginlestigi yaz mevsiminde ve 6zellikle ylizey sularinda daha baskin hale gelmislerdir.
Nanoplankton ise en az katki yapan grup olarak dikkat ¢ekerken ilkbahar mevsimi harig katki orani genel olarak
%30 seviyelerinin altinda kalmugtir. Istasyonlar agisindan bir degerlendirme yapildiginda ise kiy1 istasyonlarin (2
ve 8 mil) katki oranlarinin daha yiiksek oldugu goriilmiistiir.

Elde edilen sonuglar, Karadeniz i¢in alisilagelmis olan mevsimsel bloom karakteristiklerinin degistigini ve
sistemin &zellikle yaz donemlerinde daha kiigiik gruplar (pikoplankton) tarafindan kontrol edildigini gostermistir.

Anahtar Kelimeler: Karadeniz, fitoplankton, HPLC, boy gruplari, pigment
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ABSTRACT

Until 1980s, a spring bloom of diatoms and an autumn bloom of the coccolithophoreEmiliania huxleyiand
dinoflagellates characterize the seasonal cycle of phytoplankton in the Black Sea. After 1980s, additional unusual
summer blooms have been reported due to dramatic changes in ecosystem. Changes in the ecosystem resulted in
substantial alterations in phytoplankton biomass and species composition. In order to reveal the changes in the
ecosystem, within the TUBITAK project of 113Y189, spatial and temporal distribution of phytoplankton size
classes (picoplankton, <0.2-2pum; nanoplankton, 2-10 pm; mikroplankton, >10 pm) derived from pigment analysis
in spring (May 2015), summer (August 2015) and autumn (November 2015) in the different stations(Giresun,
Trabzon, Camburnu, Pazar ve Kemalpasa) along the south-eastern Black Sea ecosystem were investigated.

For this purpose, seawater samples (1 liter for each depth) were taken from surface, 20 m, 20 m, 30 m and 40 m
within euphotic zone by using SBE32 Carousel rosette sampler. Obtained samples, were filtered throughout a 47-
mm diameter GF/F and stored in liquid nitrogen (-196°C) with cryo vials until analyses.

After the HPLC analyses, the contribution of phytoplankton size classes to total phytoplankton biomass varied
between 2 and 71%; 1 and 66%; 8 and 91% for picoplankton, nanoplankton and microplankton, respectively. In
terms of seasonal evaluation, the contribution of microplankton was highest in spring and decreased throughout
summer, which picoplankton were characterised with high contribution. The contribution of picoplankton
increased in autumn; however the magnitude was less than spring. The second important group in the area was
picoplankton. Its contribution increased in summer and surface waters with intense thermocline layer. The
contribution nanoplankton, represented minimum contribution, never exceed 30 % in all season except for spring.
With regards to stations, coastal stations (2 and 8 miles) had higher contribution in the area.

The results obtained from present study revealed that usual seasonal bloom timing for the Black Sea has changed
and the system is controlled by small groups (e.g. picoplankton) especially in summer periods.

Keywords: Black Sea, phytoplankton, HPLC, size classes, pigment
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ISTANBUL BOGAZI YOLUYLA MARMARA VE KARADENIZ ARASINDA
KIMYASAL ALISVERISLER VE ARTAN BESIN TUZU GIRDILERININ iKi
TABAKALI MARMARA KIMYASAL OZELLIKLERINE ETKISi

Tugrul, S.2,Yiiksek, A.°, Altiok, H.Pve Okus, E.

#0rta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28, 33731 Erdemli-Mersin
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Istanbul(tugrul@ims.metu.edu.tr)

OZET

iki tabakali ekosisteme sahip olan Marmara Denizi’nin temel fiziksel ve biyokimyasal osinografik 6zellikleri ve
su kalitesi, Tiirk Bogazlar1 Sistemi (TSS) igindeki iki tabakal1 akint1 rejimince belirlenir. Biiyiik nehirlerin tagidigi
kimyasallar ile son yillarda siirekli kirlenen Karadeniz’in kuzeybati (NW) kita sahaligindaki az tuzlu sulari,
Istanbul Bogazi iist akintis1 yoluyla, biiyiik miktarlarda besin tuzlari (N, P) yiikleri, Marmara’ya tasinmaktadir.

Marmara’da gelisen yogun o6trofikasyon sonucu, fotosenteze dayali organik madde iiretimi 5-10 m’lik yilizey
tabakasinda sinirlanmistir. Bunun sonucu olarak, Marmara iki tabakali sisteminin aragecis tabakasinda (haloklin)
olusan “nutriklin” ve “oksiklin” tabakasi sinirlar yiizeye dogru kayarak degismistir. Ancak, Marmara Denizi'nde
otrofikasyon gelisimini anlamaya yonelik sistematik izleme ve veri seti 1990’11 yillara kadar mevcut degildir. Bu
calismanin amaci, 1987-2013 arasinda Istanbul Bogazi’nin kuzey-giiney ¢ikis bélgelerinde ODTU-DBE ve iU-
DBIE arastirma gruplar tarafindan toplanan kimyasal verilerin zamansal degisimlerini incelemek; komsu denizler
arasindaki besin tuzlari ve toplam organik karbon (TOK) akilarinin (yiikleri) kanitatif kargilastirmalarini yapmak;
artan besin yiikii girdilerinin Marmara ekosistemine uzun dénemli etkilerini kisaca degerlendirmektir.

Bogazdaki olglimlere gore; Karadeniz’den giren sularin besin tuzlari derisimleri ve N/P oram1 Kasim-Nisan
doneminde belirgin artig gdstermistir. Karadeniz’den tasinan yillik toplam-N, P yiiklerinin ana bilesenini organik
yapidaki besin tuzlari olusturmustur. Organik karbon derisimi daha az degiskendir ve ilkbahar doneminde artig
gostermistir. Bogaz giiney ¢ikisinda Marmara alt tabasindaki besin tuzu degerleri mevsimsel degisimi diisiiktiir,
ana bilesen inorganik-N,P bilesikleridir ve N/P orami diisiiktiir (~9-10). Karadeniz’e tasinan fosfor yiikiinde
belirgin artis olmustur. Artan 6trofikasyon, Marmara’da nutriklin ve oksiklin sinirlarinin haloklin iist sinirina
dogru kaymasina ve kimyasal gradient tabakasinin (kemoklin) incelmesine neden olmustur. Ege’den Marmara’ya
giren tuzlu (S: ~ 38.5) sularin azot ve fosfor degerleri Marmara’da yaklasik 10 kat artmus; oksijen derigimi ise
suboksik seviyelere (10-30 uM) diigmiistiir. Sonug olarak, Bogaz alt akintisiyla Karadeniz’e ulasan tuzlu sularin
oksijen icerigi 1980°1i yillardan beri oldukga azalmis; azot ve fosfor yiikleri artmustir.

Anahtar Kelimeler: Besin tuzlari, Istanbul Bogazi, Karadeniz, Kimyasal akilar, Marmara, TOK
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CHEMICAL EXCHANGES BETWEEN THE MARMARA AND BLACK SEAS
THROUGH THE BOSPHORUS AND IMPACTS OF THE INCREASED
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ABSTRACT

The two-layer exchange flows in the Turkish Straits System (TSS), with the associated chemical properties,
dominate physical and biochemical oceanography and water qualities of the two-layer Marmara ecosystem. The
less saline Black Sea surface waters polluted by the major rivers in the NW shelf, has exported large amounts of
nutrients to the Sea of Marmara through the Bosporus in the recent decades.

Intensive eutrophication developed in the Marmara has limited photosynthetic production to the upper 5-10 m and
altered the nutricline and oxycline boundaries within the interface (halocline) of Marmara two-layer system.
However, no systematic data on nutrient fluxes were available until 1990°s to realize the eutrophication
development in the Marmara Sea. The present study aims to evaluate chemical data collected systematically by
the METU-IMS and IU-IMSM groups in the Bosphorus Region for the assessment of temporal changes in the
concentrations and fluxes of nutrients and total organic carbon (TOC) exchanged between the adjacent
seashetween 1987-2013. The impacts of the increased nutrient inputs on the Marmara Sea are also briefly
evaluated.

Nutrient concentrations of the Black Sea inflow increase in the November-April period, with high N/P ratios.
Organic forms of N, P dominate the total-N, P exports by the Black Sea surface flow (BSF). The seasonality in the
nutrient concentrations of Marmara lower layer waters at the Bosphorus southern exit, are much less pronounced.
The total-P export from Marmara to the Black Sea has increased in the last decade. The increased POM production
in the Marmara surface layer of 5-10 m, due to enhanced nutrient inputs, has led to apparent upward shifts in the
nutricline and oxycline to the halocline upper depths (15-30 m). The nutrient-poor salty Mediterranean inflow
(S~38.5) to the Marmara deep basin has been enriched by at least 10-fold in nutrients as the oxygen has declined
to the suboxic (10-30 uM) levels. In conclusion, less oxygen but more nutrients have been exported to the
southwest Black Sea by the Bosphorus undercurrent since the 1980’s.

Keywords: Nutrients, Bosphorus, Black Sea, Chemical Fluxes, Marmara Sea, TOC
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TRABZON, RiZE, HOPA, GIRESUN, ORDU VE UNYE LIMANLARINDAKI
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OZET

Denizlerin kirlenmesinde, denizcilik faaliyetlerinden kaynaklanan kirleticiler 6nemli role sahiptir. Gemilerin
denizleri kirletmesinin 6nlenmesi ve kirlilikle miicadele konularinda gerek ulusal ve gerekse uluslararasi diizeyde
birgok resmi ve resmi olmayan kuruluslar mevcuttur.

Deniz tasimaciligindan kaynaklanan deniz kirliliginin 6nlenmesine yonelik tedbirler her gegen giin artmaktadir.
Bunlardan biri ve en 6nemlisi limanlarda gemilerin atik sularini verebilecegi atik alim tesislerinin bulunmasi ve
bu tesislerin deniz ¢evresinin kirlenmesini dnleyecek sekilde verimli ¢alismasidir.

Bu galisma ile; atik kabul tesisleri incelenen Dogu Karadeniz’deki bazi limanlarda (Trabzon, Rize, Hopa, Giresun,
Ordu, Unye) atik alim tesislerinden alinan sintine sularinda, sicaklik (°C), pH, ¢dziinmiis oksijen(mg/L) YSI 3200
CTD model cihazi ile 6rnekleme esnasinda yerinde, kimyasal oksijen ihtiyact (mg/L), yag ve gres(mg/L), askida
kati madde (mg/L) ise laboratuvar ortaminda Olgiilerek tesislerin aritma giderim verimleri; sintine tanki
igerisindeki atik sudaki kirletici miktarindan denize desarj edilen aritilmis sudaki kirletici miktarinin ¢ikarilmasiyla
elde edilen degerin, baslangigtaki kirletici miktarina bdliiniip 100 ile carpilmasiyla hesaplanmustir.

Incelenen limanlardaki atik kabul tesisleri kapasitelerinin, Gemilerden Atik Almmasi ve Atiklarin Kontrolii
Yonetmeligi’nde belirtilen oOlgiitlere uygun oldugu saptanmistir. Ancak bazi limanlardaki aritma sistemleri
genellikle calistirllmadigindan dolay1 aritma yapilmadig1 ve sintine sularinin dinlendirme yontemi ile ayrigtirilarak
bertaraf tesislerine gonderildigi tespit edilmistir. Caligma kapsaminda incelenen limanlardan, sistemi tam ¢aligir
olan Unye Limant’nin atik kabul tesisinin aritma giderim verimi, askida kati madde igin % 99,8; yag ve gres igin
% 99.9; kimyasal oksijen ihtiyac1 i¢in % 94,1 olarak belirlenmistir.

Anahtar Kelimeler: Dogu Karadeniz Limanlari, atik alim tesisleri, sintine suyu, deniz kirliligi
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ABSTRACT

Pollutants resulting from maritime activities has an important role at the pollution of the sea. Many government
and non government organizations inboth national andinternational levels are available for prevention of marine
pollution by ship and the fight againstpollution.

Taking measures to prevent marine pollution caused by marine transportation is increasing everyday. One of these,
and mostly important, is to provide waste reception facilities in the ports to put marines waste water in it and has
to work efficiently to prevent marine environment pollution. Functionality and efficiency of the waste reception
facilities in the ports is taking an important place to protect marine environment.

In this study, treatment efficiency of the waste reception facilities in some ports of the Eastern Blacksea (Trabzon,
Rize, Hopa, Giresun, Ordu, Unye) has been discussed by measuring the value of temperature(°C), pH, dissolved
oxygen(mg/L) were meausured in places of the stations with YSI 3200 CTD model water quality analysis set,
chemical oxygen requirement(mg/L), oil and grease (mg/L) and the suspended solid material (mg/L) in the bilge
water which are being taken from these facilities were meausured in the laboratory. The capacity of the waste
reception facilities in the researched ports was found to comply with the criteria set specified in Ships Waste
Collection and Waste Control Regulations. But because of not to run treatment systems in some of the ports,
treatment couldn’t be made and sending bilge water, separated by the settling method, to the disposal facilities
were determined. The treatment removal efficiency of waste reception facilities in Unye Port which has fully
operational system and researched ports in the scope of work, is determined 99,8% for suspended solid material;
99,9% for oil and grease; 94,1% for chemical oxygen requirement.

Keywords: East Blacksea Ports, waste reception facilities, bilge water, marine pollution
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KARADENIZ’DE ASIDiFIKASYONUN UZUN DONEMLI ANALIiZI VE
OLUSUM DURUMLARININ INCELENEREK ETKILERININ
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(elgem@shodb.gov.trl, smutlu@shodb.gov.tr?)

OZET

Troposferde insan kaynakli COzkonsantrasyonunun artmasi ile denizler tarafindan CO2 emilimi de artmakta ve
denizlerin asidifikasyonu gergeklesmektedir. Bunun sonucu olarak da deniz besin zinciri olumsuz yonde
etkilenmekte, deniz canlilarinin gelisim siiregleri degismekte ve bazi deniz canli tiirlerinin nesillerinin tiikenmesi
tehlikesi ortaya ¢ikmaktadir. Bu ¢aligmada Karadeniz'de olusabilecegi degerlendirilen asidifikasyon 1990-2014
yillar1 arasinda toplanan pH degerleri analiz edilerek incelenmistir. Elde edilen sonuglara gore 1990-2004 yillari
arasinda pH degerlerinde ortalama 0,06 degerinde bir azalig, 2005-2014 doneminde ise ortalama 0,106 degerinde
bir artis tespit edilmistir. Bu artis ve azaliglara deniz suyu yiizey sicaklik degisimlerinin ayni donemdeki
degisimlerinin etkisi incelenmis ve deniz suyu yiizey sicakliginin 15 °C altina inmesi durumunda pH miktarinin
azalma egilimine girdigi tespit edilmistir. pH degerleri Tiirkiye i¢in ¢ikartilmis yillik ortalama hava sicakliklari ve
COzemisyon degerleri ile karsilastirilarak aralarindaki iligki analitik olarak tespit edilmeye calisilmistir. 1990-
2004 ve 2005-2014 donemlerinin her ikisinde de COzemisyonlarinda ve hava sicakliklarinda artis olmakla beraber,
1990-2004 doénemi artig1 diger doneme gore daha az oranda bulunmustur. Bunun nedeninin de bu dénemde
Karadeniz tarafindan CO. emiliminden (dolayis1 ile pH azalmasi) kaynaklanabilecegi sonucuna varilmstir.
Calismada ayrica Tirk deniz yetki alanlarinda avlanan hamsi miktarindaki degisimler de pH degisimleri
gergevesinde incelenmis, pH’in kuzey kiyilarinda azaldigi durumlarda avlanan hamsi miktarinin arttigi, arttigt
durumlarda ise azaldigi tespit edilip, elde edilen sonuglar dogrultusunda hamsi baliginin Karadeniz’in kuzeyi ve
giineyi arasinda yapacagi goglere iliskin degerlendirmeler yapilmustir.

KARADENIZ’DE ASIDiFIKASYONUN UZUN DONEMLI ANALIZi VE
OLUSUM DURUMLARININ iINCELENEREK ETKILERININ
DEGERLENDIRILMESI

Murat ELGE", Sabri MUTLU

Seyir, Hidrografi ve Osinografi Dairesi Baskanligi, 34805 Beykoz/ISTANBUL*?
(elgem@shodb.gov.trl, smutlu@shodb.gov.tr?)

ABSTRACT

Increasing anthropogenic CO2 concentration in the troposphere results in ocean acidification. Albeit, food web in
the ocean, marine animals and calcifying bioata are affected negatively. Some marine species might have the
possibility of extinction and some may have evolve eventually due to ocean acidification. In this study, the
acidification of Black Sea is analyzed based on the pH observations made between 1990 and 2014. Sea surface pH
value is found to be decreased by 0.06 and increased by 0.106 between 1990-2004 and 2005-2014 respectively.
The effect of sea surface temperature (sst) annual averages on pH in the same periods were analyzed, and pH has
the tendency of decreased when sst is below 15 °C. The pH annual variations were also compared analytically to
the annual averages of air temperature, CO, emissions of Turkey. Both the air temperature and CO; emission are
increasing either in 1990-2004 or 2005-2014, while the rate of increase in 2005-2014 is greater than in 1990-2004.
The decreasing pH (which means acidification) in 1990-2004 is found to be the reason of this difference because
some CO; is evaluated to be absorbed by Black Sea. In terms of climate change, it shows that this acidification is
a little bit slowing down the temperature increase over the Black Sea region. In addition to air temperature and
CO; analysis the Anchovy amount caught in Turkish waters were also analyzed for the same periods to see if any
relation between pH values. In this case, the amount of Anchovy caught in Turkish waters is tend to decrease when
pH of northern waters increase and vice versa. Within this context, some evaluations about the migration process
of Anchovy were made.
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KARADENIZ’IN SINOP SARIKUM LAGUNU KIYISINDA DENiZ COPU
KIiRLILIiGI

Aysah VISNE, Levent BAT
Sinop Universitesi ,Su Uriinleri Fakiiltesi Sinop, Tiirkiye
(aysahvisne@gmail.com)

OZET

Karadeniz’in sayili sulak alanlarindan birisi olan Sarikum Lagiinii 1987 yilinda Tabiati Koruma Alani olarak,
lagiin gevresi ise 1991 yilinda Dogal Sit alan1 olarak ilan edilmistir. Lagiin ve ¢evresi, hem komsu iilkelerden deniz
akintilartyla hem de Sinop bolgesinde hakim riizgarlarin etkisiyle bolgenin cografi konumundan dolay: ciddi bir
kat1 atik birikimine maruz kalmaktadir. AB tarafindan 2008 yilinda yaymlanan Deniz Stratejisi Cerceve Direktifi
(2008/56/EC) (DSCD), 2020 yilna kadar Uye Devletlerin “Iyi Cevre Durumu” (ICD) saglamalar1 veya
stirdiirmeleri i¢in gerekli dnlemleri icermektedir ve DSCD Ek 1’de belirlenen on bir niteleyici ‘tanimlayict’
dogrultusunda deniz bolgesi veya alt bolgesi diizeyinde Iyi Cevre Durumu belirlenmektedir ve bulunan 11
tanimlayicidan Tanimlayici 10 deniz kati atiklari ile ilgilidir.

Calismada, Avrupa Deniz Stratejisi Cergeve Direktifi Deniz Copii Alt Teknik Grubu tarafindan yayinlanan Avrupa
Denizlerindeki Deniz Céplerinin izlenmesi i¢in Kilavuz’da Sahil Cépleri boliimiinde 6nerilen yéntemler bdlgeye
uyarlanarak kullanilmistir. Orneklemeler Mayis 2015- Subat 2016 tarihleri arasinda mevsimsel olarak
gerceklestirilmis. Arastirma bolgesinde istasyonlar segilirken lagiiniin deniz ile birlestigi nokta merkez olarak
almmis ve bolgedeki ¢op yogunlugunun fazla olusu nedeniyle 50 m uzunlugunda 4 farkli istasyon se¢ilmistir.
Bolgede oldukga fazla miktarda kiigiikk pargali ¢opler bulundugundan Ornekleme istasyonlari icinde 5 m
genisliginde alt 6rneklem alanlar1 olusturulmustur. Toplanan atiklar materyal tipi (plastik, cam/seramik, metal,
kaucuk, kagit, giysi/tekstil, ahsap) ve kullanim alanlarina gore kategorize edilmis, miktarlari, agirliklart ve
orijinleri kaydedilmistir.

Toplanilan ¢dplerin mevsimsel yogunlugu 1,033-2,352 adet/m? ve 0,019-0,041 kg/m? olarak bulunmustur.
Karsilasilan ¢oplerin materyal tipine gore yapilan simiflandirmada en fazla rastlanan ¢6p tipi plastik (%95.61)
olmus ve bunu cam/seramik (%1,46), giysi/tekstil (%1,31) ve diger materyal tipleri takip etmistir (%]1,62).
Bolgede ayni zamanda yabanci orijinli ¢oplere rastlanmig olup okunabilir durumda olan etiketlerden orijinleri
belirlenmistir. Rastlanilan yabanci orijinli ¢oplerin tiim ¢6p miktar1 igindeki orant %2,38 bulunmus ve biiyiik
oranda Karadeniz’e komsu iilkelerden kaynaklandigi tespit edilmistir. Ornekleme bélgelerinde karsilasilan
¢oplerin kullanim alanlarina gére degerlendirilmesinde rastlanilan ¢oplerin biiyiik oranda hizli tiiketim tiriinleri ve
tanimlanamayan plastik parcalardan kaynaklandig1 gézlenmistir. Calisma sonucunda elde edilen veriler Sartkum
Lagiinii sahilinin biiyiik oranda deniz ¢opii kirligine maruz kaldigin1 gostermektedir. Karadeniz’de yapilan diger
caligmalarda oldugu gibi karsilasilan ¢opler biiyilk oranda plastiklerden olusmaktadir ve plastiklerin dogada
kaybolma siireleri dikkate alindiginda uzun yillar boyunca ekosistemdeki varliklart goz ardi edilemez. Bolgede
rastlanan yabanci orijinli ¢opler ise Karadeniz’in akint1 sistemi géz oniine alindiginda ¢dplerin taginma durumunu
ve Onemini goz Oniine sermektedir.

Anahtar Kelimeler: Deniz ¢opleri, Sinop, Karadeniz, kirlilik, DSCD

Tesekkiir: Bu calisma TUBITAK tarafindan desteklenen 115Y002 numarali proje kapsaminda
gergeklestirilmistir.
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MARINE LITTER POLLUTION IN SINOP SARIKUM LAGOON COAST OF
THE BLACK SEA
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ABSTRACT

Sarikum Lagoon which is one of the significant wetlands of the Black Sea has been announced as Nature Reserved
Area in 1987 and then lagoon surroundings have been declared as Natural Protected Area in 1991. Lagoon and its
surroundings is exposed to a significant accumulation of solid waste both with sea currents from neighbouring
countries and the influence of the prevailing winds in Sinop due to the geographical location. Marine Strategy
Framework Directive (2008/56/EC) published by European Union in 2008, includes necessary measures to provide
or maintain "Good Environmental Status” (GES) of the Member States up to 2020 and in Annex | to Directive is
determined GES according to eleven qualitative 'descriptors' for marine regions and sub-regions and Descriptor
10 is related to marine litter.

In the present study, the methods were applied for Guidance on Monitoring of Marine Litter in European Seas’
published by European Marine Strategy Framework Directive Technical Subgroup on Marine Litter section of
beach litter adopted the region. Beach litter survey was carried out seasonal in May 2015-February 2016. The
confluence of the lagoon with the sea was taken as the centre point and sampling stations were selected 4 sections
of 50 m from the strandline to the back of the beach, due to the intensity garbage in the area. Because of
considerable amount of small pieces of litter was found in the region, 5 m width sub-sampling area was selected
in sampling stations. Collected items were categorized according to material type (plastic, glass/ceramic, metal,
rubber, paper, cloth/textile, wood) and usage type and weight, count and origins of items was recorded.

Seasonal litter density were found as mean 1.033-2.352 pieces/m? and 0.019-0.041 kg/m?2. The results indicated
that the most common type of litter was plastic (95.61%) followed by glass/ ceramics (1.46%), cloth/textile
(1.31%) and the other material types followed them (1.62%). There were foreign origin litter in region and the
origins of these litter were determined from legible labels. Encountered foreign origins litter ratio was found 2.38%
of all litter items and this foreign origin litter was mainly originate from neighbouring countries to the Black Sea.lt
was observed that a large proportion of litter items in the sampling area caused by unidentified plastic items and
rapid consumption goods according to the evaluation of the usage category. Our study results show that the coast
of Sartkum Lagoon exposed to large extent marine litter pollution.Litter items in sampling stations are consist of
mainly plastics like many other studies in Black Sea and when the disappearance time of the plastic in nature is
considered, the presence of the plastics in the ecosystem cannot be ignored for long years. Taking in consideration
that the Black Sea current system, foreign origin litter in the sampling region illustrate transportation of litter and
its importance.

Keywords: Marine litter, Sinop, Black Sea, pollution, MSFD
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NANOPLASTIKLERIN BALIKLAR UZERINDEKi iMMUNOTOKSIK
ETKILERI

Boris Jovanovié
Ludwig Maximilian University of Munich, Munich, Almanya
(nanoaquatox@gmail.com)

OZET

Biiyiik ve kiiglik dlgeklerdeki plastik ¢oplerin neden oldugu su kirliligi gliniimiiz toplumlarinda gittikge biiyiiyen
bir endise yaratmaktadir. Makro plastik ¢oplerin sudaki yabani hayata 6nemli bir tehdit olusturdugu bilinmektedir.
Ancak mikro ve nano biiyiikliikteki plastik parcaciklarin organizmalarin saglif1 iizerindeki etkileri yeteri kadar
anlagilmamistir. Kiiciik 6l¢ekli plastik parcaciklari cesitli su organizmalari tarafindan kolayca yenilmekte ve
bagisiklik sistemlerine karigabilmektedir. Dolayisiyla, bu arastirmada baliklar nanoplastige maruz birakilan model
organizmalar olarak ele alindi. Kan plazmasi i¢inde polystyrene ve polycarbonate nanoplastik (PS: 41 nm, PC:
159 nm) pargaciklar1 (PSNP ve PCNP) karakterizasyonu yapildi. PSNP ve PCNP'nin fathead minnow'un dogustan
gelen bagisiklik sistemi tizerindeki etkisi incelendi. Cesitli notrofil fonksiyon testleri kullanilarak PSNP ve
PCNP'ninnétrofilfonksiyonlari tizerindeki in vitroetkileri belirlendi. NotrofillerinPSNP veya PCNP'ye maruziyeti
bagslica graniillerin degraniilasyonunda ve nétrofil hiicre dis1 tuzaklarinin (NETS) salinmasinda kontrol grubuna
kiyasla anlamli artisa neden olurken oksidatif patlama daha az etkilenmistir. Bu calismapolystyrene ve
polycarbonate nanopargaciklara/agregalara baliklarin dogustan gelen bagigikliginin stres tepkisini gostermekte ve
balik populasyonlarinin hastalik direncine potansiyel miidehalelerine isaret etmektedir.

Anahtar Kelimeler: Nanoplastik, nanopargaciklar, dogusten gelen bagisiklik, balik, plazma, nétrofil

NANOPLASTIC IMMUNOTOXICITY TO FISH

Boris Jovanovié
Ludwig Maximilian University of Munich, Munich, Germany
(nanoaquatox@gmail.com)

ABSTRACT

Water pollution with large and small-scale plastic litter is an area of growing concern. Macro plastic litter is a well-
known threat to aquatic wildlife; however, effects of micro and nano-sized plastic particles on the health of
organisms are not well understood. Small scale plastic particles can easily be ingested by various aquatic organisms
and potentially interfere with their immune system, therefore we used fish as a model organism for nanoplastic
exposure. Characterization of polystyrene and polycarbonate nanoplastic (PS: 41 nm, PC: 159 nm) particles (PSNP
and PCNP, respectively) in blood plasma was performed, and effects of PSNP and PCNP on the innate immune
system of fathead minnow, were investigated. In vitro effects of PSNP and PCNP on neutrophil function were
determined using a battery of neutrophil function assays. Exposure of neutrophils to PSNP or PCNP caused
significant increase in degranulation of primary granules, and neutrophil extracellular traps (NETS) release
compared to a non-treated control, while oxidative burst was less affected, This study outlines the stress response
of the cellular component of fish innate immune system to polystyrene and polycarbonate nanoparticles/aggregates
and indicates their potential to interfere with disease resistance in fish populations.

Keywords:Nanoplastic,nanoparticles, innate immunity, fish, plasma, neutrophils
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KUZEY DOGU AKDENIZ DENiZ SUYU VE SEDIMANINDA
MIKROPLASTIK YOGUNLUKLARI

Kerem GOKDAG, Olgac GUVEN, Ahmet Erkan KIDEYS
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli/MERSIN

OZET

Plastikler diger endiistri malzemelerine gore ucuz, hafif, uzun Omiirlii ve suya dayanikli olmasi nedeni ile
giiniimiizde ham madde olarak tercih edilmektedir. Ulkemiz, diinya plastik iiretimi sektdriinde 2. sirada olan
Avrupa endiistrisinde %13,7 lik payla ilk 5 iilke arasinda yer almaktadir. Giderek artan plastik kullanimimin
yaninda, plastik atiklarin geri doniistimi icin ihtiya¢ duyulan altyapilarin geligmisligi 6zellikle gelismekte olan
iilkelerde plastik atiklarin yonetimine dair sorunlar yaratmaktadir. Bundan dolay1 denizel ortamdaki plastik atiklari
sayist her gegen giin artmaktadir. Denizel ortamda uzun siireler boyunca UV 15181 ve fiziksel aginmaya maruz
kalmalari neticesinde plastikler par¢alanma egilimindedirler. Dogada bulunan ve 5mm’den kiigiik boyutlarda olan
plastik parcaciklar mikroplastik olarak adlandirilmaktadir. Bu parcaciklar, boyutu ve fiziksel 6zellikleri nedeni ile
denizel ekosistem iizerinde olumsuz etkilere sebebiyet vermektedir.

Calismamizda, Kuzeydogu Akdeniz sahil bdlgelerinin deniz suyu ve sediman 6rneklerinde mikro plastik varligi
degerlendirilmistir. 18 istasyonda oOrneklemeler gerceklestirilmis ve toplam 1463 adet mikro plastik tespit
edilmistir. Belirlenen parcaciklar fiziksel 6zelliklerine gore siniflandirilmig ve boylari 6l¢iilmiistiir. Sirastyla su
ylizeyi, su kolonu ve sediman orneklerinde, 42+46,7 Adet/m®, 23,6+18,41 Adet/m® ve 18,6£17,9 Adet/L
yogunluklarinda mikroplastik varlig: tespit edilmistir. Nehir agizlar1 ve yogun niifusa sahip yerlesim alanlarinin
sahil bolgeleri yogun mikroplastik kirliliginin tespit edildigi bolgelerdir. Mikroskobik plastik yogunluguna gore
iilkemizde ilk kez gerceklestirilmis olan bu ¢alisma, ileride gergeklestirilecek caligmalar i¢in bilgi niteligindedir.

Anahtar Kelimeler: Mikroplastik, denizel atiklar, Kilikya Baseni
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MICROPLASTIC DENSITIES IN SEAWATER AND SEDIMENT FROM THE
NORTH EASTERN MEDITERRANEAN SEA

Kerem GOKDAG, Olgac GUVEN, Ahmet Erkan KIDEYS
Middle East Technical University, Institute of Marine Sciences, Erdemli/MERSIN

OZET

Plastics are globally favoured as raw materialsdue to their low cost, lightweight, durability and
hydrophobicitycompared to other industrial materials. Turkey is currently one of the top five producers of plastic
materials with a 13.7% share in the European plastic material industry, the second largest producer of plastics in
the World.Besides the increasing use of thismaterial, sophistication of waste management infrastructure causes
problems for plastic waste management especially in developing countries. Hence the amount of plastic as litter
in the marine environment is rising.

As a consequence of prolonged exposure to UV light and physical abrasion plastic materials tend to fragment in
the marine environment.Microplastics are tiny plastic particles in the environment smaller than 5 mm in
diameter.These minute plastic particles cause damagetothe marine environment due to both size and physical
properties.

In the present study, sea water and sediment samples were evaluated to assess the existence of microplastics in the
coastal areas of the North-eastern Mediterranean Sea. Sampling was conducted at 18 stations and in total 1463
microplastic particles were found.Particles were classified according to sizeand physical characteristics.
.Microscopic densitiesat the sea surface, in the water column and sediment were 42+46.7 items/m°®, 23.6+18.41
items/m? and 18.6+17.9 items/, respectively. Estuaries and coastal regions of densely populated residential areas
were the most heavily polluted with microplastics. In this study, microscopic plasticdensities in the marine
environment were evaluated in Turkish seas for the first time and available data provides valuable information as
a baseline for future studies.

Keywords: Microplastics, marine litter, Cilician Basin
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INSAN KAYNAKLI KiRLETILMIS DENIiZ ALANLARINDA, ARITMA
TESISI KURULMASI SONRASINDA “IYILESMENIN” GORSEL OLARAK
[ZLENMESI: iZMiR KORFEZi ORNEGI

Biilent CIHANGIR, Baris AKCALL, Filiz KUCUKSEZGIN
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Inciralti-35340 IZMIR
(bulent.cihangir@deu.edu.tr)

OZET

Tarih boyunca uygarliklarin “su kenarlarinda” kuruldugu bilinmektedir. Bu baglamda diinyamizi kaplayan
okyanus ve deniz kiyilari, niifus yogunlagmalarinin en fazla goriildiigii alanlari olustururlar. Deniz ortami, kara

=G

kokenli kirleticilerin 6nemli 6l¢iide bertaraf edildigi “alici ortamlar” olarak kullanilmaktadir.

T

Yasadigimiz Izmir kentinin yakin gegmise kadar “dogal fosseptigi” olarak kullanilan Izmir Kérfezi en somut “alict
ortam” 6rnegini olusturmaktadir. 2000’11 yillarin basinda “Biiyiik Kanal Projesi” kapsaminda devreye alinan “Atik
Su Aritma Tesisi” sayesinde, Izmir kenti biiyiik bir “ayibindan” 6nemli 6l¢iide kurtulmus bulunmaktadir. Evsel ve
endiistriyel atiklarin dniiniin kesilmesini takip eden yillarda, I¢ Korfez taban suyunda “sifir oksijenli” kesimlerde;
¢oOziinmiis oksijen degerlerinin 2 mg/l’nin altina diismedigi gortilmektedir. Bu baglamda su kolonunda belirgin bir
“lyilegsme” siireci izlenmektedir. Ancak su kolonundaki “iyilesmenin” bentik bdlgeye etkisi daha yavas
seyretmektedir. Bentik bolgeye yonelik gorsel izleme ¢aligmalari, 2011-2016 yillar1 arasinda; I¢ Korfezden
disartya dogru sirastyla; Konak, Bostanls, Inciralti, Sahilevleri, Narlidere (Giiney Aritma) ve Urla (Tasada) olmak
lizere alt1 istasyonda mevsimsel olarak gergeklestirilmistir. S6z konusu caligmalarda aletli dalis ekipmanlari
(SCUBA) ile video kamera ve sualti fotograf makinasi kullanilmistir. Istasyonlarin topografik yapisina gore en
fazla 10-15 metre derinliklerden baslayarak kiyiya dogru bir diizlem tizerinde goriintiilemeler gergeklestirilmistir.
Sudaki askida kati madde miktarina (goriiniirliikk) gore ¢aligma derinlikleri degisebilmektedir.

Simdiki sunumda, insan eliyle (antropojenik) kirletilmis denizel ekosistemin, kirletici kaynaklarin &niiniin bityiik
6lciide kesilmesinden 10 yil sonraki siirecte “direnisi” gorsel sunum desteginde verilmektedir.

Anahtar Kelimeler: izmir Kérfezi, kirlenme, gorsel izleme
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VISUAL OBSERVATION OF THE “IMPROVEMENT” IN THE HUMAN
IMPACTED MARINE AREAS AFTER THE LAUNCHING OF THE WATER
TREATMENT PLANT: IZMIR BAY CASE

Biilent CIHANGIR, Baris AKCALL, Filiz KUCUKSEZGIN
Dokuz Eylul University, Institute of Marine Sciences and Technology Inciralti-35340 IZMIR
(bulent.cihangir@deu.edu.tr)

ABSTRACT

It is a well-known fact that civilizations had settled at the “water edges” throughout the human history. For that
reason, the most intensively populated areas have been seen around the oceans and the coastal areas. Marine
environments have been used as a “receptor medium” in order to get rid of the land-based pollutants.

Izmir Bay where we live; has formed one of the most concrete examples of a “receptor environment” as being a
“natural fosseptic” until recent years. In the beginning of the 2000s, the "Waste Water Treatment Plant” was
launched under the authority of Izmir Metropolitan Municipality as the "Grand Canal Project”, and as a result of
this the city of Izmir has been significantly recovered from that “embracement”. Following years after ceasing the
release of untreated domestic and industrial wastes; bottom dissolved oxygen values has never seen below 2 mg/I
in the Inner Bay. In this regard, the water column has been showing some “improvement” periods. However, the
“improvement” at the water column affects the benthic zone in a much slower phase. Visual monitoring studies
were carried out seasonally at six stations, between the years of 2011-2016; starting from the Inner Bay towards
to the Outer Bay, respectively: Konak, Bostanli, Inciralti, Sahilevleri, Narlidere (the Southern water treatment
plant) and Urla (Tasada). Diving equipment (SCUBA) with a video and underwater camera was used for these
studies. Visualization was carried out to the maxima at 10-15 m water depths depending on the bathymetric depths
of the stations. Visualization studies can vary according to the amount of suspended solid matter (visibility) in the
water column.

In this presentation, we want to study the polluted marine ecosystem with visual observation whether the system
could “resist” against to the man-made (anthropogenic) effects a decade after the cessation of these pollutants.

Keywords: Izmir Bay, pollution, visual observation
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DIiP TARAMA MALZEMESI BOSALTIMI iICIN MARMARA DENIiZINDE
UYGUN ALANLARININ BELIRLENMESIi: DIPTAR PROJE CIKTILARI
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OZET

Ulkemiz kiyilarinda bulunan liman, marina ve nehir taramalarindan yaklasik olarak 5x10% m® tarama malzemesi
cikmaktadir. S6z konusu taramalarin biiyiik bir kismi Marmara Denizi’nde yapilmaktadir. Cevresindeki insan
aktiviteleri sonucu kirlenmesi muhtemel tarama malzemesinin kontrolsiiz bir sekilde bosaltilmasi kirlilik
yaratabilir. Cogu uluslararas: sézlesmelerde tarama malzemesinin yonetiminin en 6nemli asamalarindan biri
denizdeki bosaltim alanlarinin segilmesidir.

Bu ¢alisma “Deniz Dip Tarama Uygulamalar1 ve Tarama Malzemesinin Cevresel Yonetimi Projesi (DIPTAR)”
kapsaminda, Marmara Denizi bosaltim alanlarinin belirlenmesi ¢aligsmasi yapilmistir: (i) tarama malzemesi
dokiilmesi yasak olan alanlarin belirlenmesi, (ii) taramam aktivitelerinin sikliklarmin oldugu alanlarin
belirlenmesi, (iii) STFATE (Short — Term Fate of Dredged Material Disposal in Open Water) Modeli ile bosaltilan
tarama malzemesinin davranisimim ve etkilenen alanin tespit edilmesi, (iv) aday bosaltim alanlarin da saglanmast
gereken bilimsel kriterler ortaya koyulmustur. Aday bosaltim alanlar1 tarama malzemesinin hacmine gore iki ana
siifa ayrilmistir (100.000 m®’ten biiyiik ve kiigiik).

Uzman gruplari tarafindan limit parametreler belirlenirken bentik 6zellikler ve su kolonunun fiziksel, kimyasal ve
biyolojik karakteristikleri dikkate alinmistir. Akint1 (hiz, yon), kiyisal alanlardan uzaklik, derinlik, yatak egimi,
dip oksijen ihtiyaci, ¢6ziinmiis inorganik azot (CIN), toplam fosfat (TP), klorofil-a konsantrasyonu ve seki disk
derinligi su kolonunda dikkate aliana bilimsel kriterler olup, uzmanlar tarafindan izleme projelerinden elde edilen
sonuglar degerlendirilerek olusturulmustur.

Sonug olarak Marmara Denizi’nde biiyiik ve kii¢iik hacimli tarama malzemesinin i¢in toplamda 5 adet dokii alani
belirlenmistir. S6z konusu bosaltim yerlerinin toplam alan1 36.24 km?’dir.
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ABSTRACT

Approximately 5x10¢ cubic meter of sediment is removed annually from the harbours, ports, marinas and river
mouths in Turkey. Uncontrolled dumping of these dredged materials might create contamination based on the
assumption that this material is somehow polluted with the human activity related to the surrounding location.
Selection of the disposal sites at sea is one of the important steps of dredge material management process described
in most of the international conventions.

As part of the ongoing “Dredging Applications and Environmental Management of Dredge Material Project
(DIPTAR)” project, the dredged material disposal sites in Turkish Seas were determined by identifying: (i) the
areas prohibited to disposal of dredged material, (ii) the coastal areas which have frequent dredging activities, (iii)
behaviour of the dumped sediment and the area of impact determined by STFATE Model (Short-Term Fate of
Dredged Material Disposal in Open Water), (iv) the scientific criteria which the candidate dumping sites should
fulfill. The candidate dumping sites were separated into two main classes according to the dredged material volume
(more or less than 100.000 cubic meter). Physical, chemical, and biological characteristics of the water column
and the seabed properties were taken into account in determination of the limiting parameters for different seas
of Turkey by the expert group. The scientific criteria about water currents (velocity, direction), distance from
coastal area, depth, bottom slope, deep water oxygen, Dissolved Inorganic Nitrogen (DIN), Total Phosphate (TP),
chlorophyll-a concentrations and Secchi disk depth were established by expert judgement, using scientific
information about the oceanographic characteristics of each sea and recent monitoring/research project results.

Finally 5 dumping sites were determined on the coastal areas of Marmara Sea for disposal of small and large
volumes of sediments accumulated in the coastal sea by natural physical processes. The total area of this dumping
areas are 36.24 km?2.
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MERSIN KORFEZIi’NDE DiP TARAMA-DOKU FAALIYETININ SUCUL
ORTAMA KISA SURELI ETKILERININ BELIRLENMESI

Siileyman Tugrul, ismail Akcay, Hasan Orek, Ehsan Sadighrad
Orta Dogu Teknik Universitesi-Deniz Bilimleri Enstitiisii, P.K. 28, 33731Erdemli-Mersin
(tugrul@ims.metu.edu.tr)

OZET

Kiyisal deniz alanindan taranan kati malzemenin (sediman) denize bosaltilacak alanlarinin se¢iminde temel sart,
dokii faaliyetinin deniz ekosistemini asgari diizeyde etkilemesidir. Farkli ekolojik ve osinografik dzelliklere sahip
denizlerimizde dokiiye uygun alanlarin belirlenmesinde uygulanacak kriterler tablosu ve bunlar i¢in her denize
0zgii farkli sinir degerlerin belirlenmesi ihtiyact dogmustur. Bu amaca yonelik olarak, Dogu Akdeniz kiyisal
alanlarinda toplanan fiziksel ve biyo-kimyasal parametreler incelenerek, asgari kriterler listesi hazirlanmis ve
dokiiye uygun alanlarda, bu kriterlerin uygulanmasinda dikkate alinacak sinir degerler ve dokiiyii sinirlayan
kriterler tanimlanmistir. Dok faaliyetinin hacmine, bolgenin tipolojik, akinti rejimi, biyo-optik ve biyo-kimyasal,
biyo-gesitlilik, balikgilik 6zelliklerine bagli olarak, aranan sartlar: biitiinsel olarak saglayan deniz alanlar i¢inden
potansiyel dokii alanlari belirlenmistir. Dokiiniin fiziksel etkisinin dokii alan1 iginde sinirli kalacagi, 6zel amagl
yayilim-¢okelme model simiilasyon uygulama sonuglart ile desteklenmistir. Yapilan bilimsel ¢alismanin ilk
uygulamast Mersin Liman1 tarama-dokii faaliyeti i¢in yapilmistir. Liman derinlestirme faaliyetinden ¢ikacak
malzemenin korfez iginde uygun alana bosaltimi i¢in i¢ korfezde toplanan uzun dénemli osinografik veriler
incelenmis, dokii alani kriterlerini biitiinsel saglayan en uygun deniz alani belirlenmis ve bakanliga 6nerilmistir.
Mersin Limani’nda dip tarama faaliyetinden c¢ikan sediman bakanlik izni ile belirlenen deniz alanina
bosaltilmaktadir.

Bu calismada Mersin Limani’nda tarama-dokii faaliyeti siiresinde iki farkli hacimdeki dokii gemisiyle
gerceklestirilen dokii sahasina yapilan sediman bosaltimi faaliyeti yakindan izlenmistir. Bu amagcla, dokii
yapilmadan 6nce ve dokiiden hemen sonra dokii yapilan sinirli alan iginde ve yakin gevresinde fiziksel (sicaklik,
tuzluluk, yogunluk, in situ floresans, bulaniklik, pH) ve biyokimyasal (besin tuzlari, ¢6ziinmiis oksijen, klorofil)
olciimler yapilmustir. Kiiciik hacimli (525 m®) dokii izleme Mart 2015°te yapilmistir. Dokii 6ncesi ve sonrasinda
yapilan 6l¢iimlere gore ylizey sular1 bulaniklik degerleri dokiiniin yapildig1 dar alanda 0,33-0,53 ve 0,47-0,67 NTU
araliginda Ol¢ilmiistiir; Seki derinligi, dokii oncesinde 11-12 m ve dokii sonrasi degerlerde sadece % 20
mertebesinde azalma olmustur. Bulaniklik etkisi 30-60 dakika arasinda kaybolmustur. G6zlenen disiik bulaniklik,
yayilim-¢c6keleme modeli simiilasyon sonuclarim desteklemistir. Biiyiik hacimli (13.700 m®) dokii izlemesi Subat
2016’te yapilmigtir. Tarama teknigi farkli, daha sulu malzeme taramasi ve kisa siirede (8-10 dakika) denize
bosaltimi sonrasinda, dokii noktasi ve yakin ¢evresinde yilizey ve dip sularda, kii¢iik hacimli dokiiye gore 10 kat
daha yiiksek bulaniklik, daha diisiik Seki derinligi ve besin tuzlart (inorganik azot, silikat) degerlerinde daha
belirgin artiglar olmustur ve dokii sahasi i¢cinde daha genis deniz alani etkilenmistir.

Anahtar Kelimeler: Besin tuzlari, bulaniklik, dip tarama, doki faaliyeti, Mersin Korfezi

267



DETERMINATION OF SHORT-TERM IMPACTS OF DREDGING-
DUMPING ACTIVITY ON MARINE ENVIRONMENT IN MERSIN BAY

Siileyman Tugrul, ismail Akcay, Hasan Orek, Ehsan Sadighrad

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

ABSTRACT

In marine environments, the major guiding principle to choose proper dumping sites for solid materials (sediments)
dredged from coastal zone is minimum adverse impact of disposal activity on marine ecosystem. Since Turkish
seas have different ecological and oceanographic properties, the determination of proper dumping sites needs
different physical and bio-chemical criteria (limitations) to be applied for each distinct sea. For this purpose, by
examining the results of physical and biochemical parameters obtained from coastal areas of the Eastern
Mediterranean, the criteria chart was prepared. And, threshold values and liming factors for these parameters have
been determined by examining the seasonal variations of the limiting parameters within the candidate dumping
areas. Potential dumping sites were chosen by examining typological, current regime, bio-optic and biochemical,
biodiversity and fisheries properties of the preselected larger regions. The proposed limited-impact of dumping
activity on physical properties within the disposal site is supported by the results of dispersion-settlement model
simulations. First scientific study for this goal was carried out for the Mersin Harbor dredging-dumping activity.
For the disposal of dredged material from Mersin Harbor, long-term oceanographic data sets in the inner bay have
been evaluated, a proper site according to the criteria chart has been determined and proposed to the Ministry of
Environment and Urbanization. Dredged materials (sediments) from Mersin Harbor have been dumped at selected
disposal site by the Ministry permission.

In this study, sediment dumping activities from Mersin Harbor, dredging-disposal application of the two distinct
ships, having different barge volumes, have been surveyed. Physical (temperature, salinity, density, in situ
fluorescence, turbidity, pH) and biochemical (nutrients, dissolved oxygen, chlorophyll) parameters were measured
at disposal site before- and after-the dumping activity. Small volume (525 m®) disposal activity monitoring study
was performed on March 2015. According to results obtained from before- and immediately after the dumping
activity, surface water turbidity values ranged between 0.33-0.53 and 0.47-0.67 NTU; Secchi disc depth values
ranged between 11-12 m levels before dumping activity and decreased only by 20 % following the dumping. The
turbidity effect in the upper layer disappeared in 30-60 minutes and the observed decreases in turbidity values
were in good agreement with the model simulation results. Large volume (13,700 m®) dumping survey, conducted
by using different dredging-dumping technique, with higher water content in dredged materials and rapid dumping
application (8-10 minutes) was monitored in February 2016. According to results obtained in the limited dumping
site, surface and deep-water turbidity values increased by 10-fold, Secchi disc values decreased and nutrient
concentrations (inorganic nitrogen, silicate) increased markedly and this activity influenced wider site within the
allowed disposal area.

Keywords: Nutrients, turbidity, dredging, dumping activity, Mersin Bay
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OZET

Denizlerimizde yapilan tarama calismalari sonucu her yil yiiz binlerce metrekiip tarama malzemesi
cikarilmaktadir. Bu malzemelerin bertaraf edilmesi ise denize dokii seklinde, ya da malzemenin toksik olmasi
durumunda karada alternatif yontemler kullanilarak yapilmaktadir. Tarama malzemesinin denize dokiilmesi
strasinda dokii malzemesi birgok farkli degisiklige ugramakta ve ortam kosullarina bagl olarak deniz tabaninda
birikim ve su kolonunda yayilim géstermektedir.Dokii islemi sirasinda dokii malzemesinin hareketlerine etki eden
birgok parametre mevcuttur.Bu parametrelerin bazilari su kolonu yogunlugu, akinti, dokii derinligi gibi
parametrelerdir.

Bu caligma kapsaminda US Army Corps of Engineers (USACE) tarafindan gelistirilmis olan Short-Term Fate of
Dredged Material (STFATE) modeli kullanilarak dokii malzemesinin kisa donemli hareketleri ve bu hareketler
lizerinde hassasiyete sahip parametreler test edilmistir. Parametrelerin hassasiyetinin test edilmesi amaciyla, ayni
test kosullarinda tiim parametreler sabit tutularak, sadece hassasiyeti test edilen parametre tizerinde degisiklige
gidilmistir.

Dok yapilan bolgede derinligin arttirilmasi deniz tabaninda biriken sediman kalinliinin azalmasina sebep oldugu
gozlemlenmistir. Bunun sebebi artan dokii derinligi sebebiyle su kolonunda daha fazla maddenin akintilar yoluyla
uzaga tasinmast ve yayilima ugramasidir. Derinligin bir diger etkisi de dokii malzemesinden olusan sediman
bulutunun su kolonunda toplu hareketidir. Derinligin artmasi ile sediman bulutunun dékii noktasina olan uzakligi
dogrusal olmayan bir bigimdeartmaktadir. Duragan bir su kolonuna kiyasla, akintrya maruz kalan bir su kolonunda
dokii malzemesi daha genis ve temelde akinti yoniinde dagilim gostermektedir. Ayrica dokii islemini takiben
askida kati madde konsantrasyonunun su kolonunda daha yiiksek oldugu goriilmiistir. Akinti hizi ile
konsantrasyonun artig gostermesi, akintinin sedimani daha genis alana dagitarak su kolonunda yayilmasina sebep
olmasidir.

Anahtar Kelimeler: STFATE, tarama, dokii, sediman, modelleme

269



SENSITIVITY ANALYSIS OF FACTORS AFFECTING THE DUMPING OF
DREDGE MATERIAL

Bilge Tutak*?, Ehsan Sadighrad®, Siileyman Tugrul®, Leyla Tolun®

3ITU Faculty of Naval Architecture and Ocean Engineering, Shipbuilding and Ocean Engineering Department,
Istanbul, T tirkiye
bMETU Institute of Marine Sciences, Erdemli, Mersin, Tiirkiye
STUBITAK Marmara Research Center, Environment and Cleaner Production Institute, Gebze, Kocaeli, Ti tirkiye
(tutak@itu.edu.tr)

ABSTRACT

Due to the dredging operations performed in Turkish seas vast amount of dredge material is taken out of the marine
environment. This material could either be disposed by dumping it into the ocean, or on land with alternative
methods, if the material is toxic. During the dumping operations, the dredged material is affected with various
parameters because of the environmental conditions. The sediment would be deposited at the bottom of the ocean,
and it would be dispersed in the water column. There are many factors like water column density, dumping depth,
current speed that might influence the characteristics of the dumping operation.

In this study, sensitivity of factors affecting the short term fate of the dredged material was assessed using the
STFATE (Short-Term Fate of Dredged Material) model, which was developed by US Army Corps of Engineers.
To test the sensitivity of each parameter, all the other parameters were kept constant, while only changing the
parameter of interest.

It was observed that an increase in the depth of dumping site led to a reduction in the bottom deposition thickness
of sediment. This reduction is caused by the increased transport and dispersion of sediment within the water
column with increasing depth. Another effect of change of disposal depth is on how far the sediment cloud would
move within the water. The model results showed that the distance of sediment cloud movement is proportional to
the water depth at the disposal location. Another parameter with significant effects on dumping operation is the
current speed. The dredged material transported along the current direction compared to no current condition. It
was found that there was an increased sediment concentration in the water column that was subjected to an
increased current speed. The increase of concentration with current speed could be explained by more sediment to
be transported and dispersed in the water column.

Keywords: STFATE, dredging, dumping, sediment, modeling
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OZET

Kiyisal deniz alanlar1 ve i¢ sulari tabaninda zaman igerisinde kati malzeme (sediman) birikimi ve siglagsma
olmaktadir. Bu alanlarda ihtiya¢ duyulan su derinligini saglamak icin tabandaki sediman tabakasinin taranmasi,
¢ikan malzemenin karada veya kiyidan uzakta uygun deniz ortamina bosaltilmasi ihtiyact dogmaktadir. Geligmis
iilkelerde uygulanan tarama-dokii faaliyeti yonetimi yonetmeliklerinin benzeribir yonetmelik, mevzuatimizda
heniiz yoktur. Cevre ve Sehircilik Bakanlig1 adia bu ihtiyacin karsilanmast i¢in, TUBITAK ’1n destegi ile “Deniz
Dip Tarama Uygulamalari ve Tarama Malzemesinin Cevresel Yonetimi” (DIPTAR-111G152) isimli bir KAMAG
projesi, Universite ve TUBITAK-MAM (Gebze) ortakhig: ile yiiriitilmektedir. Bu ¢alismanin temel hedefleri;
taranacak kati malzemenin (sediman) sahip olmast gereken temel jeo-kimyasal 6zellikler, organik ve inorganik
kirlilik Gst sinir degerleri kriterleri tablolar1 hazirlamak; dokii yapilabilir potansiyel deniz alanlari igin bilimsel
kriterler tablosunun, farkli hidrodinamik ve ekolojik 6zelliklere sahip denizlerimiz igin ayr1 ayr1 hazirlanmasidir.
Proje uygulamasi olarak, mevcut ve yeni saha ¢aligmalar sonuglarini Kullanarak, tilkemiz kiyisal bolgelerinde
biitiinsel (toplu olarak) saglayan en uygun dokii alanlarinin tespiti yapilmistir. Ayrica, devam eden doki faaliyeti
alanin izleme yaparak, 6zel amagli katt madde yayilim-¢6kelme modeli simiilasyon sonuglarinin desteklenmesi ve
dokii alan1 uygunlunun saglanmasi projenin hedeflerindendir.

Akdeniz bolgesi igin hazirlanan dokii alani kriterlerine (toplam dokii miktari, kiyidan uzaklik ve derinlik, akinti
hizi, tuzluluk, biyo-optik ozellikler, klorofil-a, besin tuzlari, dip oksijen smuir degerleri) gore dokii alani
belirlenmesinin ilk uygulamalar1 Mersin ve Iskenderun Kérfezleri’nde yapilmistir. Bunun igin, Korfez sularinda
gecmis donemlerde ve proje kapsaminda (2014-2015) farkli mevsimlerde yapilan deniz c¢alismalar
degerlendirilmis; i¢ korfez sularinda, taslak yonetmelik kriterlerini saglayan potansiyel dokii alanlari
belirlenmistir. Iskenderun i¢ korfez dip sularinda, Eyliil-EKim déneminde kismi oksijen eksikligi gdzlenmis ve bu
donemde dokii faaliyetine sinirlama 6nerilmistir. Mersin Korfezi’nde belirlenen dokii alaninin uygunlugu, halen
devam eden dokii faaliyetinin izlenmesi ile cok degiskenli test edilmektedir. Izleme sonuglarina gore, Mersin i¢
korfezdeki dokii faaliyeti ile suya yayilan sedimanin dokii sahasi iginde tabanda biriktigi, su kolonunda kisa siireli,
distik seviyeli fiziksel ve kimyasal kirlilik yarattig1 gozlenmistir. Elde edilen sonuglar, taslak halindeki dokii alant
belirleme kriterlerinin uygunlugunu ve yeterliligini desteklemektedir. Ancak, dokii faaliyetinin sedimandaki
bentik yasam iizerinde yaratig1 olumsuz etkinin anlasilmasi i¢in sistematik 6l¢iimlere ihtiyag vardir.

Anahtar Kelimeler: Dékii alani kriterleri, Iskenderun Korfezi, Mersin Korfezi, tarama ve dokii faaliyetleri
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ABSTRACT

In coastal marine environment and inner bays, sediment accumulation and shoaling may be observed. In order to
obtain desired water depth in these regions, sediment dredging and dumping on land or in the proper sites selected
in the offshore marine environment are required. In developed countries, major guiding principles with technical
details for dredging-dumping activity are followed. However, there is no special guideline for this purpose in
Turkey. In order meet this need, on behalf of Ministry of Environment and Urbanization, a KAMAG project,
“Dredging Applications and Environmental Management of Dredged Material” (DIPTAR-111G152), is carried
out by the collaboration between universities and TUBITAK-MAM (Gebze). The major objectives of this project
are to determine appropriate geochemical properties of sediments to be dumped and organic and inorganic
threshold values and to prepare criteria charts for each distinct sea having distinct hydrodynamic and ecological
properties. By using results obtained from past and recent field surveys, the most appropriate dumping sites located
near-shore areas and complying with the selected criteria were determined. Furthermore, dumping site monitoring
surveys in pilot regions and assessments with dispersion-settlement simulation results were provided in order to
draw better scientific conclusions for the appropriateness of potential dumping sites.

According to dumping site criteria (total amount of dumping, distance from the shore line and depth, current
velocity, salinity, bio-optic properties, chlorophyll-a, nutrients, deep oxygen threshold values) prepared for
Mediterranean region, first applications of selecting dumping sites were performed in Mersin and Iskenderun Bay.
For this purpose, results from past field surveys and recent data obtained from this project between 2014 and 2015
were evaluated and potential dumping sites in accordance with the draft guideline were determined. Relatively
low oxygen concentrations were observed in September-October period in Iskenderun inner bay deep waters and
dumping activity is suggested to stop in this period. The appropriateness of selected dumping site in Mersin bay
has still been tested with multiple variables. According to monitoring results, the dispersed sediment in water
column from dredging application was accumulated on sea bottom and created short-term and low-level physical
and chemical pollution. Monitoring results supported the criteria in the draft guideline for selection of proper
dumping sites is appropriate and adequate. However, systematic measurements of the benthic organisms in
seafloor should be performed to understand the adverse effect of dumping activity on benthos.

Keywords: Dumping site criteria, Iskenderun Bay, Mersin Bay, dredging-dumping activities
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OZET

Denizdeki petrol kirliliginin kaynagi, dogal, atmosferik, endiistriyel desarjlar, kazalar, kagak bosaltimlar veya
dolum/bosaltim sirasinda meydana gelen dokiintiilerdir. Meydana gelen dokiintiilere mekanik yada kimyasal
yontemlerle miidahale edilmektedir. Genellikle ilk miidahale mekanik temizleme ydntemi olup yag emiciler,
bariyerler, emici petler kullanilir. Son basamak olarak gerekirse kimyasal temizleme islemi yapilir. Petrol
dokiintiilerinde kullanilan kimyasallara “Dispersant” denir. 1967 yilinda ingiltere kiyilarinda meydana gelen deniz
kazasi (Torrey Canyon) sonrasinda temizlik ¢alismalarinda ilk kez bir kimyasal, Alkilfenol, dispersant olarak
kullanilmastir.

Dispersantin igerigindeki organik ¢oziiciiler ve siirfaktanlar petroliin kiigiik parcalara (damlaciklar) ayrilmasina
yardim eder. Kii¢iik petrol pargaciklarinin su kolonunda daha kolay olur. Dispersantlarin iyi yada kotii olarak
smiflandirilmast kolay degildir. Bu nedenle kullanilacak dispersanta ve kullanim durumuna karar vermek i¢in
mutlaka “Karar Agaci”nin kullanilmas1 dogru karar vermek i¢in gereklidir.

Bu ¢aligmada, deterjanla disperse edilen dizelin Mytilus galloprovincialis iizerindeki etkileri arastirilmistir. Deney,
kontrol (1), deterjan kontrol (2), detarjan+dizel (2) ve dizel (2) olarak 7 adet akvaryumda hazirlanmistir. Deney
baglamadan dnce midyeler i¢in toksik olmayan 0,107ml/L (6,5ml/20L akvaryum) deterjan miktari tespit edilmistir.
Midyeler, Trabzon kiyisindan toplanmis ve 3 giin boyunca akan deniz suyu siteminde temizlenmistir
(acclimatization). Her akvaryum 20L deniz suyu ile doldurulmustur. Kontrol akvaryumunda sadece deniz suyu,
Deterjan kontrol akvaryumuna ise 3,5ml deterjan eklenmistir. Deterjan-dizel akvaryumu i¢in 3,5 ml deterjan-
100ml dizel- 500 ml deniz suyu beherde 24 saat boyunca karigtirilmis ve alttaki karisim kismu akvaryuma
eklenmistir. Dizel akvaryumuna, 100 ml dizel-500ml deniz suyu ile 24 saat boyunca karistirilmis ve alttaki karigim
kismi1 akvaryuma eklenmistir. Hazirlanan akvaryumlara 15°er adet midye konmustur. Deney basladiktan sonra, 24
saatte bir akvaryumlardan 3er midye alinmis ve deney besinci giinde sonlandirilmistir. Deney siiresince 6len
midyeler sayilmigtir. Midyelerin yumusak dokulari alinarak analize kadar -18°C’de saklanmugtir. Akvaryum
suyunda ve midyenin etinde dizel konsantrasyonu, eksitasyon-emisyon tarama, senkronize tarama (200-600nm)
karsilastirmalari yapilmistir.

Sonug olarak, deterjanla disperse edilmis dizelin buharlagsmast daha zor oldugu goriilmiistiir. Diigiik molekiil
agirlikli dizel bilesikleri akvaryum suyundan daha ¢abuk buharlagsmistir. Sadece dizel ile disperse edilmis dizelin
suda kalis siireleri arasinda biiyiik fark vardir. Dispers edilmis dizelin canlida birikimi dizele gore daha fazla
bulunmustur.

Anahtar Kelimeler: Biyobirikim, dispersant, dizel, Mytilus galloprovincialis, senkronize spektroflorometre,
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ABSTRACT

The sources of the oil pollution at sea may be natural resources, atmospheric, industrial discharges, accidents,
illegal spills or loading and unloading operations of the oil. Mechanical or chemical methods use for the oail
pollution response. The first preferable technique is mechanical cleanup by using different types of skimmers,
booms, sorbents and then if necessary, chemical cleanup may be used for the last step. Chemicals, which are used
for the oil spill cleanup, are called as “dispersant “The first usage of the chemicals, Alkylphenol, as a dispersant
for the cleanup operations was in Torrey Canyon incident along English Coastline in 1967.

Oil dispersant is consists of surfactants and organic solvents that helps break oil into small droplets. Small droplets
are easier to disperse throughout a water column. Dispersants are not easily categorized as a good or bad, That’s
why, “Decision Tree” must be used before usage of the selected dispersant.

The aim of the study is to investigate the effects of detergents-dispersed-diesel on mussels. The experimental study
was settled on 7 aquaria which were control (1), detergent control (2), detergents dispersed-oil (2) and diesel oil
(2). At the beginning of the experiment, 0.107 ml/L (3.5 ml/20L) detergent was determined as a nontoxic amount
for the experiment. Mussels (Mytilus galloprovincialis) were collected from Trabzon coasts and they were
acclimatized for three days by using flow through continuous sea water system. Each aquaria has 20 L. sea water.
Control aquarium has only sea water, detergent control aquarium has 0.107 ml/L, detergent-diesel oil aquarium
has 0.107ml detergent+100 ml diesel oil which were premixed for 24 hours and finally diesel oil aquaria have
100ml/I diesel oil which were premixed for 24 hours. 15 mussels were put in the each aquarium. The experiment
duration was 120 hours (5 days). Every 24 hours mussels were sampled. Dearth mussels were counted and the
flesh of the mussel was taken and stored in deep-freezer (-18°C) for further analysis. Excitation emission spectra,
synchronous spectra (200-600nm) and diesel oil concentration in the aquaria and mussel tissues were analysed by
using spectrofluorometry.

As a result, dispersed diesel oil by detergent were not evaporated easily. Low molecular weight diesel oil in the
aquarium sea water was evaporated. Dispersed diesel oil concentration was very high in the sea water than diesel
oil only. Dispersed-diesel oil were more suitable for accumulation than diesel only in the mussel flesh.

Keywords: Bioaccumulation, dispersant, diesel oil, Mytilus galloprovincialis, synchronous spektrofluorometre
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ISLAM ULKELERI OSINOGRAFi BiLiM VE TEKNOLOJi AGI

Mustafa ERGUN
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OZET

Islam Ulkeleri Osinografi Bilim ve Teknoloji Agi (INOC) devletlerarasi, politik olmayan ve kar amaci giitmeyen
bir ajans olarak, Islam Ulkeleri Isbirligi Teskilati (IOC)’min Bilim ve Teknoloji Isbirligi Daimi Komitesi
(COMSTECH) semsiyesi altinda bagimsiz, otonom ve kendi kendini yoneten kurum olarak 1987 yilinda
kurulmustur. Yonetim merkezi, Tiirk Hiikiimetinin teklifi ile Deniz Bilimleri ve teknolojisi Enstitiisii (Izmir)’dir.
Amaglari: (1) Bu alanda kapasite gelistirmede birbirine yardim etmek anlayistyla ortak ilgi konularda arastirma
alanlarinda yardimlagma ve isbirligi yapmak; (2) Ortak menfaatler ve kullanim alaninda bilgi degisimi ve
gelismelerden siirekli karsilikli diyalogu saglamak; (3) Ag tyesi tlkelerin kullanimi i¢in konu alanlarindaki
gelismelerde veri bankalar1 kurmak ve devamliligini saglamak; (4) Agin tiyesi iilkeler ortak menfaatleri arastirma
ve gelistirmesinin ortak projelerini baslatmak; (5) A1 iiye iilkeleri i¢in kaliteli isgiiciiniin egitilmesinde yardimci
ve destek¢i olmaktir.

OIC iye tlkelerinin diger tiyeleri uygun olarak ana sermayeye katilim ve olusan masraflara kismi destek
saglamaktadir. Agin iye kurumlarinin temsilcileri COMSTECH temsilcisi Agin Genel Kurulunu olusturur. Tiim
giic Genel Kurula aittir. Aralarindan Baskan (Tiirkiye Disisleri Bakanliginca atanmaktadir) ve iic Bagskan
Yardimeisint yenilenebilecek sekilde ¢ yillik siireyle segerler. INOC statii geregi COMSTECH goriis ve Onerileri
dogrultusunda hareket eder. Agin isletiminin finansmani Besinci Islam Zirvesi (Kuveyt, Ocak 1987)’nde alinan
karar 1S5-87/EC/DR.5/REV.3’e gére Aga iiye iilkelerin ve COMSTECHin sorumlulugundadir. Islam Kalkinma
Bankasi COMSTECH’in ag merkezlerine yaptigi gibi yillik olarak egitim ve O&gretim faaliyetlerini
desteklemektedir.

Dokuz okyanusal bdlge tanimlanmustir: (i) Atlas okyanusu, giineydogu; (ii) Akdeniz, bati; (iii) Akdeniz, dogu; (iv)
Kizil Deniz; (v) Hint okyanusu, kuzey; (vi) Pers Korfezi; (vii) Pasifik Okyanusu, (viii) Hazar Denizi; (ix)
Antartika. Bu bélgeler Islam iilkelerini ilgilendiren deniz alanlarim kaplayacaktir. Oinografik Arastirma
Enstitiileri laboratuvarlara, arastirma gemilerine ve deneyime sahiptirler.

Hemen hemen yillik olarak INOC kurulusundan beri 16 calistay, egitim kurslart ve uluslararast konferanslar
diizenlemistir. Bunlarin hepsi toplanti kitap¢iklari olarak yayimlanmistir. En sonuncusu ise: International Congress
on “Estuaries & Coastal Protected Areas” ECPA 2014, 4-6 November 2014, Izmir-TURKEY. Bir sonraki ise:
“Workshop/Training on Climate Change and the Caspian Sea; 7-13 May 2016; Tehran (Iran)”.

Anahtar Kelimeler: Osinografi, ag, isbirligi, OIC, COMSTECH
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INTER-ISLAMIC S&T NETWORK ON OCEANOGRAPHY
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ABSTRACT

Inter-Islamic S&T Network on Oceanography (INOC) was established in the year of 1987 as inter-state, non-
political and non-profit agency as being an independent, autonomous and self-governing under the umbrella of the
Organization of Islamic Cooperation (OIC) Standing Committee for S&T Cooperation (COMSTECH). The
headquarters of the Network is situated in the Institute of Marine Sciences and Technology as the proposal of the
Turkish Government. Objectives of the Network are: (1) To collaborate and cooperate in research areas of common
interest with a view to help in building capacity in the field; (2) To exchange exchange information and maintain
dialogues for the developments in the field for mutual benefit and use; (2) To set up and maintain data banks on
the developments in subject area for use by the members of the Network: (4) To initiate joint projects of research
and development of common interest to member countries of the Network; (5) To help and assist in training of
quality manpower for the member countries

All the OIC member countries can become members of INOC and contributing appropriately towards the capital
cost and sharing partly the in te recurring expenditure. The representatives of the member institutions of the
Network as well as a representative of COMSTECH form the General Body of the Network. All powers is rested
with the General Body. This body elects from themselves the president (actually appointed by the Turkish Foreign
Ministry as the Director of IMST) and three vice-presidents for a period of three years. Asthe rule of procedures,
INOC acts in accordance with suggestions and directives of COMSTCH. The finance for running the Network is
under the responsibility of the member countries and COMSTECH as being decided by the Fifth Ismaic Summit
(Kuweait, January 1987) in its resolution 1S/5-87/EC/DR.5/REV.3. Islamic Development Bank is supporting the
Network as with the other networks of COMSTECH for training and education purposes annually.

Nine oceanic regions were identified as: (i) Atlantic, southeast; (ii) Mediterranean, west; (iii) Mediterranean, east;
(iv) Red Sea; (v) Indian Ocean, north; (vi)The Persian Gulf;(vii) Pacific Ocean, (viii) Caspian Sea; (ix) Antarctica.
These regions will cover the maritime areas of interest to the Islamic countries.Oceanographic Research Institutes
already exist in these regions with labaroraties, ships and expertise.

Since its foundation INOC has organized 16 workshops, training courses and international conferences since its
foundation almost annually. All these were published as prooceedings. The last one was the International Congress
on “Estuaries & Coastal Protected Areas” ECPA 2014, 4-6 November 2014, Izmir-TURKEY. The next event will
be the “Workshop/Training on Climate Change and the Caspian Sea; 7-13 May 2016; Tehran (Iran)”.

Keywords: Oceanography, network, cooperation, OIC, COMSTECH
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ULUSLARARASI HUKUKTA DEVLETLERIN DENiZ ALANLARINI
ASKERi AMACLI KULLANIMI

Emrah ILGAZ
Genelkurmay Baskanligt

OZET

Bu ¢aligmanin amaci, uluslararasi hukukta devletlerin deniz alanlarin1 askeri amacli kullanimini incelemektir. Bu
kapsamda, literatiirde “deniz alani” olarak tanimlanabilen tiim deniz alanlart mevcut hukuki altyapr 1s1ginda
incelenmeye ¢aligilmistir. Makale genel olarak baris durumu ve gerginlik/savag durumunu inceleyen iki kistmdan
olugmaktadir. Barig durumu uluslararast deniz hukuku, savas zamani ise buna ilave olarak silahli ¢atigmalar
hukuku cergevesinde analiz edilmistir. Konunun daha iyi kavranabilmesi i¢in Oncelikle hukuki altyapiy1
diizenleyen anlagsma ve belgeler tanimlanmis, daha sonra deniz alanlarmnin askeri amagli kullanimi mevcut
uygulamalar ve ornek olaylar ile agiklanmaya ¢aligilmistir. Ayrica, giincel bir konu olmasi nedeniyle Miinhasir
Ekonomik Bolge’nin askeri amagh kullanimi ayri bir baglik altinda kapsamli olarak ele alinmustir.

Anahtar Kelimeler: Deniz Alanlari, Askeri Amagh Kullanim, MEB, Uluslararas1 Hukuk.

THE STATES' USAGE OF MARITIME ZONES FOR MILITARY PURPOSES
IN INTERNATIONAL LAW

Emrah ILGAZ
Genelkurmay Baskanligt

ABSTRACT

In this study, the usage of the maritime zones for military purposes was analyzed in accordance with international
law. In this respect; all maritime zones whose definition can fall under the term of “maritime zone” was studied
through current legal framework. The article examines the peace time and crisis/ war time situations. Peace time
is analyzed through international sea law whereas war time was analyzed through the law of armed conflict in
addition to international sea law. To be better understood, firstly the agreements and documents establishing the
legal infrastructure are defined, and then the usage of the maritime zones for the military purposes are explained
with the help of current applications and case studies. Additionally, the usage of the Exclusive Economic Zone for
military purpose was analyzed in detail in a separate section, since it is a present-day issue.

Keywords: Maritime zones, usage for military purposes, Exclusive Economic Zone, International law.
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DENIZ YOLUYLA GOCMEN KACAKCILIGI ORNEGINDE DENiZ
GUVENLIGININ DEGISEN GUNDEMI

Nasih Sarp ERGUVEN

Ankara Universitesi Hukuk Fakiiltesi, Milletlerarasi: Hukuk Anabilim Dali, Cemal Giirsel Cad. No: 58 Cebeci
Kampiisii Cebeci/ANKARA)

(erguven@law.ankara.edu.tr)

OZET

Giivenlik kavramimin kapsaminin zaman igerisinde genisledigi, devletlerin giivenliklerinin yaninda sosyal
gruplarin ve bireylerin giivenliklerinin de giindeme geldigi goriilmektedir. Buna paralel olarak, giivenligin
saglanmasinda temel siije olan devletin yani sira, uluslararasi ve hiikiimet dis1 6rgiitler de s6z konusu siirecte yer
almaktadir. Aym sekilde, giivenlik, askeri niteligi ile beraber, politik, ekonomik, sosyo-kiiltiirel ve g¢evresel
boyutlar1 da igerecek sekilde yeni anlamlar kazanmis; boylelikle kapsamli giivenlik anlayisi kabul gormeye
baglamustir.

Ozellikle 1980°1i yillardan itibaren, Uluslararasi Denizcilik Orgiitii’niin giindem maddelerinden biri olan deniz
giivenligi; ancak 11 Eylil 2001 tarihinde ABD’de gergeklesen terérist saldirilarin ardindan, giincel tehditlerle
miicadelede yeni yollar agisindan tekrar ele alinmigtir. Giinimiizde adi gegen kavram bakimindan, devlet
egemenligi merkezdeki konumunu korumasina ragmen; giincel tehditlere yonelik ¢6ziim arayisinda devletler
arasinda artan bir ortak menfaatin varlig1 goriilmektedir.

Deniz giivenligine yonelik giincel tehditler Birlesmis Milletler tarafindan, deniz haydutlugu, silahli soygun, deniz
terdrizmi, uyusturucu madde ticareti, gocmen kacgakeiligi, insan ticareti ve kagak yolcular olarak belirlenmistir.
Bunlara, deniz kuvvetleri tarafindan gercgeklestirilen asimetrik uygulamalarin da eklendigi giiniimiiz gelismeleri
g0z Oniine alindiginda, deniz giivenligi, uluslararas1 hukukunun biitiin siijelerinin igbirligiyle tiim insanlik adina;
askeri, siyasi, toplumsal, ekonomik giivenlik ile ¢cevre ve birey giivenligini ihlal eden denizlerde gergeklestirilen
uluslararasi hukuka aykiri eylemlerin dnlenmesine iligkin faaliyetler biciminde tanimlanabilmektedir.

Deniz yoluyla gé¢gmen kagakg¢iligi, konusu ve magdurlar1 bireylerden meydana geldiginden, yukarida belirtilen
tehditlerden ayrilmaktadir. Bahsi gegen faaliyet, devletlerin egemenligine yonelik olarak algilanmanin 6tesinde,
birey gilivenligini ortadan kaldiran bir kavram seklinde degerlendirilmelidir. Bu ¢alismada, Birlesmis Milletler
Deniz Hukuku Sézlesmesi’nin ve Siniragan Orgiitlii Suclara Kars1 Birlesmis MilletlerSozlesmesi’ne Ek Kara,
Deniz ve Hava Yoluyla G6¢gmen Kagake¢iligina Kars1 Protokol’tin ilgili tehdit ile miicadelede yetersiz kaldiklar
sonucuna varilmistir. Yapilmasi gereken, kapsamli giivenlik anlayisi dogrultusunda sorunun tekrar ele alinmasidir.
Ancak bu sekilde, Akdeniz ve Ege Denizi’nde yasanmakta olan krize kalici bir ¢6ziim bulunmasi miimkiindiir.

Anahtar Kelimeler: Deniz giivenligi, deniz yoluyla go¢men kagakeiligi, giincel tehditler, kapsamli giivenlik
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THE CHANGING AGENDA OF MARITIME SECURITY IN THE EXAMPLE
OF THE MIGRANT SMUGGLING BY SEA

Nasih Sarp ERGUVEN

Ankara University Faculty of Law, Department of International Law, Cemal Giirsel Cad. No: 58 Cebeci
Kampiisii Cebeci/ANKARA)

(erguven@law.ankara.edu.tr)

ABSTRACT

It has been seen that the scope of the concept of security expanded over time, besides the security of the state, the
security of the social groups and individuals has also come into question. Accordingly to this, in addition to the
state which is the main subject of maintaining security, international and non-governmental organizations are also
located in the mentioned process. Similarly the security, together with the feature of military, gained new meanings
that include, political, economical, socio-cultural and environmental aspects, in this way the concept of
comprehensive security has begun to gain acceptance.

Maritime security, which is one of the International Maritime Organization's agenda especially since the 1980s,
taken up again in terms of new ways to combat current threats, hardly after the terrorist attacks occurred in the
United States of America. Nowadays, in terms of the concept mentioned, although state sovereignty keeps its
position in the centre, the existence of a growing common interest between states is observedin the search for the
solution of current threats.

Maritime piracy, armed robbery, maritime terrorism, drug trafficking, migrant smuggling, human trafficking and
stowaways have been identified as the current threats against maritime security by the UN. Maritime security can
be defined as, when asymmetric tactics employed by conventional naval forces are added to them; in the name of
all mankind with cooperation among the all subjects of international law, prevention of activities against
international law which carried out at sea and violate military, political, social, economical, environmental and
individual security.

Migrant smuggling by sea is separated from the above mentioned threats because its subject and victims are consist
of individuals. The mentioned activity, beyond being perceived as against the sovereignty of states, should be
assessed in the form of a concept that eliminates the security of the individual. In this study it was concluded that,
United Nations Convention on the Law of the Sea and Protocol against the Smuggling of Migrants by Land, Sea
and Air, supplementing the United Nations Convention against Transnational Organized Crime are insufficient to
combat the related threat. What needs to be done is readdressing the issue in accordance with the comprehensive
security approach. Only in this way, it is possible to have a permanent solution to the crisis being experienced in
the Mediterranean and Aegean Sea.

Keywords:Maritime security, migrant smuggling by sea, current threats, comprehensive security
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ANTARKTIK ANTLASMASI CEVRE PROTOKOLU BAGLAMINDA
CEVRESEL FAKTORLERIN BELIRLENEREK DENIZCiLiK
POLITIKALARININ GELISTIRILMESI UZERINE DEGERLENDIRME

Onur Sabri DURAK*, Burcu OZSOY-CIiCEK, Sevilay CAN
Istanbul Teknik Universitesi Denizcilik Fakiiltesi, Tuzla, Istanbul
(duraks@itu.edu.tr)

OZET

Tarihi gelismeler ve cografi kesiflere bagli olarak Kutup Bolgeleri, 6zellikle de Antarktika insanoglunun
etkisinden uzak kalmistir. Cografi kesifler, denizcilik ve teknolojideki giincel gelismeler, iilkelerin, Kutup
Bolgeleri tizerindeki etkinliklerinin ve egemenlik iddialarinin artmasina yol agmustir. Uluslararas: politika ve
ckonomideki gelismelere, enerji talebi ve iiretim kapasitesine, iklim degisikligi ve buna bagli c¢evresel
faktorlerdeki degisikliklere bagli olarak tilkelerin Kutup Bolgeleri iizerindeki menfaatleri derinlesmistir.

Ulkelerin Kutup Bélgeleri iizerindeki menfaatlerini diizenlemek amaciyla uluslararasi érgiitler kuruldugu gibi, bu
ilgi ve menfaatler dikkate alinarak ¢ok sayida uluslararasi, bolgesel ve ikili antlasma hazirlanmis ve kabul
edilmistir. Kutup Bolgeleri ile ilgili olarak kurulan uluslararasi o6rgiitler ve konuyla ilgili uluslararasi: antlagmalarin
biiyiik bir kism1 Kutup Bolgelerindeki iklim degisikligi, cevresel degisiklikler ve bunlarin etkileri ile yakindan
ilgilenmekte ve bu konular1 diizenlemektedir. Bu baglamda, Antarktik Antlagsmalar Sistemi igerisinde yer alan
“Cevre Protokolii”, ¢evrenin Kutup Bolgeleri i¢in ne denli 6nemli oldugunu gosteren isaretlerden sadece birisidir.

Bu ¢alisma ile oncelikle Antarktik Bolgesinde ¢evrenin korunmasi, iklim degisikligi ve bunlari etkileri kisaca
incelenecektir. Calismanin bir sonraki boliimiinde Tiirkiye Cumhuriyeti’nin Antarktika Bolgesi’ne olan ilgisi,
mevcut hukuki durum ve Tirkiye Cumhuriyeti’nin Antarktik Antlagmalar Sistemi igerisinde yer alan Cevre
Protokoliinii imzalama siireci baglaminda degerlendirilerek; ne tiir bir denizcilik politikasi gelistirilmesi,
olusturulmast ve yerlestirilmesi gerektigi Ozellikle karsilastirmali hukuki bir yaklagimla incelenecek ve
degerlendirilecektir.

Anahtar Kelimeler: Antarktik, ¢evre protokolii, denizcilik politikalari, uluslararasi s6zlesmeler
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REVIEW ON THE DEVELOPMENT OF MARITIME POLICIES THROUGH
DETERMINING ENVIRONMENTAL IMPACTS IN THE CONTEXT OF
ANTARCTIC TREATY ENVIRONMENTAL PROTOCOL

Onur Sabri DURAK*, Burcu OZSOY — CiCEK , Sevilay CAN
Istanbul Technical University, Maritime Faculty, Tuzla, Istanbul
(duraks@itu.edu.tr)

ABSTRACT

Polar Regions, particularly Antarctic Region was kept away from mankind’s influence due to historical
developments and geographical explorations. Geographical explorations, recent developments in shipping and
technology led States to increase their activities and sovereignty claims on Polar Regions. In the meantime, States’
concerns and interests on Polar Regions have deepened due to recent developments in international policy and
economy, energy demands and production capacity, climate change and relevant changes in environmental factors

In accordance with the interests of States on Polar Regions, international organizations were established, and a
number of international, regional and bilateral conventions were drafted and adopted as well. Majority of
international organizations which are related to Polar Regions and conventions relevant thereto deal with climate
change, environmental changes and their impacts and regulate mentioned topics. In this context, the
“Environmental Protocol” under the Antarctic Treaty System is only one of the significant indicator representing
that how important environment is.

In this study, at the first instance, protection of environment in Antarctic Region, climate change and its impacts
are briefly analysed. Later on interest of Republic of Tiirkiye on Antarctic Region is evaluated in the context of
current status quo and ratification process of Environmental Protocol by Republic of Tiirkiye; and accordingly,
which policies should be developed, established and put into effect are observed and determined from a
comparative legal perspective.

Keywords: Antarctic, environmental protocol, maritime policies, international conventions
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BOLGESEL DENIZ SOZLESMELERININ TURKIYE DENIZLERI ICIN
ONEMIi

Erol CAVUS

Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel Miidiirliigii, Deniz ve Kiyt Yonetimi Dairesi Baskanlig

OZET

Bildiginiz gibi denizler, iilkelerin diinyaya acilan en 6nemli kapisidir. Bu anlamda Tiirkiye’nin vitrini olan
denizlerimiz de, bizim i¢in hem yasam, hem gecim kaynagimiz olmaktadir. Bogazlar ile birbirine bagli bulunan
iic denizimizin ikisi bolgesel sozlesmeler kapsaminda olup, uluslararas: nitelige sahip denizlerimizle ilgili,
oncelikle ulusal, ardindan da bolgesel sozlesmelerin gereklerini yerine getirmek icin iist 6lgekli politikalar Cevre
ve Sehircilik Bakanlhiginca yiiriitiilmektedir. Tiirkiye, 1982 yilinda Barselona Sozlesmesine, 1994 yilinda ise
Biikres S6zlesmesine imza atmuistir.

Bolgesel Sozlesmeler, denizler ile ilgili yapilan ¢aligmalarin takibi, komsu iilkeler ile biitiinligii saglayacak
bilimsel yontem ve ortak metodolojilerin olusturulmasi, ortak politik hedeflerin tanimlanmasi, know-how transferi
alanlarinda bir flora olusturmakla birlikte bu ortamda olusturulan politikalarin i¢ mevzuata aktarilmasi veya i¢
mevzuatimizda iyi oldugumuz politikalarin sézlesmelerin ilgili birimlerine aktarilabilmesi i¢in bir arag¢ teskil
etmektedir.

Tirkiye nin etkinligi, ekonomik giiciimiizle orantili olarak, 6zellikle son 10 yilda ciddi bir artig gdstermistir.
Biikres Sozlesmesi Daimi Sekretaryasmin Istanbul’da olmasi, Barselona Sézlesmesine Taraf Ulkeler Bakanlar
toplantistnin 2013 yilinda Istanbul’da yapilmasi, Tiirkiye’nin bolgesel deniz sézlesmelere verdigi nemin en bariz
gostergeleridir.

Tirkiye’nin denizler ile ilgili ¢evre politikalarini ve stratejilerini temel olarak etkileyen {i¢ ana etken vardir; (a)
ulusal onceliklerimiz igin yaptigimiz ¢alismalar (b) Bolgesel Deniz Sozlesmelerinden (BDS) (Barselona ve
Biikres) kaynaklanan gereklilikler ve isbirligi ve (c) Cevre Fasli: Bakanligimizin AB ile yiiriittiigii caligmalar.

Anahtar Kelimeler: Deniz ¢evresi yonetimi, bolgesel deniz sozlesmeleri, Biikres S6zlesmesi, Barselona
sozlesmesi, deniz politikast.
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THE IMPORTANCE OF REGIONAL SEA CONVENTION FOR TURKISH
SEAS

Erol CAVUS

Ministry of Environment and Urbanization, General Directorate Of Environment Management, Marine And
Coastal Environment Management Department

ABSTRACT

As it is known, the seas are the most important gate ways opening to the world. In this context, seas are very
important for Turkey, since they provide our food and place for living.

Connected by straits, two of the three seas of Turkey are covered by regional sea conventions. Ministry of
Environment and Urbanization is responsible for making high level policies focusing both on national and regional
requirements for the marine environment. Turkey signed Barcelona Convention in 1982 and Bucharest Convention
in 1994,

Regional sea conventions, in regional context, provide solid platform for following the recent developments on
marine environment, developing common methodologies and scientific modalities, defining common policy
targets as well as know-how transfers. Moreover regional seas conventions are good tools for transposition of best
practices into our national codex and vise versa.

Turkey’s influence, proportionally with its economic growth, has increased drastically on Regional Sea
Conventions affairs. Turkeys is the host country for Black Sea Permanent Secretariat and it hosted the 18" Meeting
of Contracting Parties of Barcelona Convention in Istanbul are good indicators for this influence.

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

Keywords: Marine environment management, regional sea conventions, Bucharest convention, Barcelona
convention, marine policy
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TURK DENIiZ YETKI ALANLARINDAKI BATIK GEMILERIN CEVRESEL
ACIDAN INCELENMESI VE DEGERLENDIRILMESI

Devrim Biilent DANISMAN®, Ahmet Erkan KIDEYS®, Turgut Tiiziin ONAY*©),
Ata BILGILI®, Onur Sabri DURAK®, Tahsin CEYLAN®
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(d) ITU Denizcilik Fakiiltesi, Tuzla,Istanbul.
(€) Kirzm Cad. No 60 C Blok D13 Emek, Ankara

(onayturg@boun.edu.tr)
OZET

Tiirk deniz yetki alanlar1 hem Karadeniz havzasinda hem de Dogu Akdeniz havzasinda 6nemli deniz ulastirma
yollar1 iizerinde yer almakta ve bu yollar iizerinde yogun bir deniz trafigi s6z konusu olmaktadir. Cografi
konumuna ve yogun deniz trafigine bagli olarak Tiirk deniz yetki alanlarinda bir¢cok deniz kazasi meydana gelmis
ve bunun sonucunda da onemli sayida gemi batmistir. S6z konusu batik/yar1 batik haldeki gemilerin yiik ve
yakitlarinin deniz gevresi i¢in ciddi bir tehlike oldugu arz edebilmektedir.

Bu caligmada Tiirk deniz yetki alanlarinda batik halde bulunan gemiler disiplinleraras: bir yaklagimla ile
incelenmis ve degerlendirilmistir. Batik gemilerin yaratabilecegi potansiyel ¢evresel riskler belirlenerek risklerin
Onlenmesi ve batiklarin ¢ikarilmasi sirasinda alinmasi gereken dnlemler degerlendirilmistir.

Calismanin ikinci bolimiinde, batik haldeki gemilerin envanteri ¢ikartilarak bu gemilere iligkin bir veritabani
olusturulmustur. Envanterde yer alan batik gemiler igin risk degerlendirme esaslart ve tablolart olusturulmustur.
Bu kisimda, batik gemiler siniflandirilarak batik gemilerin ¢ikarilmasinda izlenmesi gereken ydntemler
belirlenmistir.

Caligsma, mevcut batiklarin durumu géz 6niine alinarak, ileride batik hale gelebilecek gemilere yonelik planlama,
miidahale ve kaldirma faaliyetlerinin yiiriitilmesine iligkin dnerilerle sonlanmaistir.

Anahtar Kelimeler: Batik, deniz ¢evresi, risk, ¢evresel etkiler

Tesekkiir: Bu bildiri, T.C Cevre ve Sehircilik Bakanhiginin destekledigi “Batik Gemilerin Cevresel Agidan
Incelenmesi Projesi” ¢ercevesine hazirlanmis olup, Bakanligin izni ile Tiirkiye Deniz Bilimler Kongresi’ne
sunulmaktadir.
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ABSTRACT

Turkish maritime jurisdiction zones are located on important maritime shipping routes in both the Black Sea and
Mediterranean basinswhere intense maritime traffic is present. Depending on the geographical location and density
of maritime traffic, many maritime collisions have occurred and accordingly a significant number of commercial
vessels have sunk. It is observed that the fuel and cargoes of these completely/partiallysunken vessels pose
significant threat tothe marine environment.

In this study, environmental risks and impacts of sunken ships located in Turkish maritime jurisdiction zones were
analyzed and evaluated through an inter-disciplinary approach. The potential risks created by sunken vessels, the
prevention of such risks and measures to be taken during the recovery operation of sunken vessels were evaluated.

In the second part of this study, after compilation of an inventory of sunken vessels a database was accordingly
created. A risk assessment was performed for the sunken ship inventory and relevant charts drawn up. In this
section, upon classifying the sunken vessels, methods to be followed during the salvage operationswere
determined.

Taking into consideration the current status of sunken vessels, the study is concluded with recommendations
regarding how planning, intervention and removal operations for sunken vessels should be dealt with in future.

Keywords: Sunken, marine environment, risk, environmental impacts
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TURKIYE ULUSAL DENIZ SEVIYESI iZLEME SISTEMIi (TUDES) WEB
PORTALI

Mehmet SIMAV, Erdin¢ SEZEN, Hasan YILDIZ, Ayhan CINGOZ
1HGK, Harita Genel Komutanligi, Jeodezi Dairesi Bagkanligi, Dikimevi Ankara

OZET

Yeryliziiniin yaklasik %75’ini kaplayan, iklim ve ekosistem iizerinde biiyiik etkisi olan okyanus ve denizlerdeki
seviye degigsimlerini 6lgmek ve anlamak Yer bilimlerinin temel ilgi alanlarindan biri olmustur. Okyanus ve
denizlerin fiziksel 6zelliklerini tanimlayan en 6nemli bilgilerden biri diigey yondeki seviye degisimleridir. Seviye
Olciileri yiizyil1 agkin bir siiredir okyanus ve deniz kiyilari ile adalara kurulmug mareograf istasyonlarinda yersel
tekniklerle yapilmaktadir. Gegen yiizyilda ortalama deniz seviyesi degisim miktarinin belirlenmesi konusunda
temel bilgi mareograf istasyonlarindaki deniz seviyesi dlgiilerinden elde edilmistir. Yerel dlgekte birgok kiyi iilkesi
kendi ulusal deniz seviyesi gozlem agimi kurup, isletmekte ve gesitli amaglar dogrultusunda verilerini analiz
etmektedir. Tiirkiye’de deniz seviyesi gdzlemleri, Tiirkiye Ulusal Deniz Seviyesi izleme Sistemi (TUDES)
kapsaminda Harita Genel Komutanlig1 tarafindan yapilmaktadir.Sistem; deniz kiyilarina tesis edilmis mareograf
istasyonlar1 ile bu istasyonlarin verilerinin depolandigi, analiz edildigi ve kullanicilara sunuldugu bir veri
merkezinden olugmaktadir. Harita Genel Komutanliginca ilk mareograf istasyonu Tiirkiye Ulusal Diisey Kontrol
Ag1 (TUDKA) kurulum caligsmalar1 oncesinde diisey datumun belirlenmesi amaciyla 1935 yilinda Antalya’da
kurulmustur. Giiniimiizde sayilar1 yirmiye ulasan TUDES istasyonlar1 ile uzun kiyilara sahip iilkemizde bilimsel
ve pratik ihtiyaglar1 karsilamak amaciyla seviye gozlemleri yapilmaktadir. TUDKA ile baglantis1 kurulan
mareograf istasyonlari sayesinde li¢ tarafi denizlerle ¢evrili ilkemiz i¢in denizler arasi seviye farklarinin da ortaya
konulmasi miimkiin olmustur. Gelinen siiregte, 6nemi ve kullanim alani her gegen giin artan seviye verilerinin
kullanmicilarin  daha etkin  bir sekilde hizmetine sunulabilmesi amaciyla, TUDES Web Portal
(http:/tudes.hgk.msb.gov.tr/tudesportal/) olusturulmustur. Portal ile iilke yilikseklik sisteminden bagimsiz lokal
datumdaki seviye verileri tiim kullanicilarin iicretsiz erisimine agilmistir. Ayni zamanda, TUDKA datumundaki
seviye verileri de, yillik abonelik {icreti ile isteyen kullanicilara kargilanmaktadir.

Anahtar Kelimeler: Deniz seviyesi, mareograf istasyonu, TUDES.

TURKISH NATIONAL SEA LEVEL MONITORING SYSTEM (TUDES) WEB
PORTAL

Mehmet SIMAV, Erdin¢ SEZEN, Hasan YILDIZ, Ayhan CINGOZ
'HGK, Harita Genel Komutanligi, Jeodezi Dairesi Baskanligi, Dikimevi Ankara

Measuring and understanding the changes in the oceans and seas, that covers 75% of the earth surface and has
direct and indirect effects on the climate and ecosystem, is one of the major concerns of geosciences. One of the
most valuable information defining the physical characteristics of the oceans is the variations in the vertical
direction so-called sea level or ocean level. The basic information of the global mean sea level changes over the
last century has been achieved from the measurements at tide gauge stations. Many coastal countries establish and
operate their own national sea level monitoring network at local scale and analyses their data for various purposes.
Sea level monitoring in Turkey is carried out byGeneral Command of Mappingwithin Turkish National Sea Level
Monitoring System (TUDES) framework. The system is composed of tide gauge stations established by the coasts
and a data center where the data is collected, analyzed and provided to the users. First tide gauge station had been
established in Antalya in 1935 to determine the vertical datum, before Turkish National Vertical Control Network
(TUDKA) levelling studies started. Currently, sea level observations are carried out with 20 tide gauge stations to
meetthe scientific and practical requirements. Connections betweenthe tide gauge stations have been done by
precise spirit levelling that enables to determine the mean sea level differences around Turkey. TUDES Web Portal
has been set up recently to provide the sea level data to the users. Sea level data given at gauge local datum can be
accessed freely. A User needs data relative to national height datum should pay standard annual subscription fee.

Keywords: Sea level, tide gauge station, TUDES.
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DUNYADA 2020 SONRASI BEKLENEN MiNi SOGUMA DONEMINDE
TURKIYE’DE YAPILMASI GEREKENLER

Dogan YASAR
Dokuz Eyliil Universitesi
(dogan.yasar@deu.edu.tr)

OZET

Iklim Bilimi, basta jeolojik, biyolojik, kimyasal ve fiziksel oginografi olmak iizere, astronomi dahil tiim fen
bilimlerini kapsayan ve bir iilkenin su, tarim, balik¢ilik ve enerji politikalarinin belirlendigi ¢cok disiplinli bir bilim
dalidir.

Iklimler, gerek uzun ve gerekse kisa dénemler igerisinde, yagish (1sinma) ve kurak (soguma) dongiiler halinde
degisim gosterirler ve bu nedenle bilimde kiiresel 1sinma dénemlerine “yagmur ¢ag1”, kiiresel soguma dénemlerine
de “buzul ¢ag1” denir. Diger bir deyisle kiiresel 1sinma donemleri, yagislarin arttig1 ve dolayisi ile “verimliligin®
arttig1 refah donemleridir. Kiiresel soguma donemleri ise, sicakligin diistiigii ve dolayisi ile yagislarin da diismesi
sonucu oOlusan “kitlik” donemleridir. Tim bu degisimler pasifik ve atlantik okyanuslardaki sicaklik
degisimlerinden 6nceden belirlenebilmekte ve dzellikle gelismis iilkeler, basta tarim olmak tizere su, balikgilik ve

enerji politikalarini bu verilere gore belirlemeye baglamislardir.

Ancak diinya niifusunun her 45 yilda bir %100 artmasi nedeni ile soguma donemlerinde olusan kuraklik donemler
insanoglu i¢in ¢ok daha sorunlu ge¢mektedir. Ve diinyamiz halen 2020 sonrasi beklenen siddetli bir kiiresel
sogumaya, diger bir deyisle yagislarin azalacagi, tarimsal iiretimin ve balik avinin azalacagi ve ayni zamanda
enerjiyi de olumsuz yonde etkileyecek olan bir kurak déoneme dogru gitmekte ve tiim gelismis iilkeler bu déneme,
acikca ifade ederek, hazirlanmaktadirlar. Tiim bunlara 1990°11 yillarda yasadigimiz soguma doneminde {ilkemizde
zeytin iiretiminin agag basi 14 kilogramlardan 9 kilogramlara diigmesi, hamsi avinin 300 bin tonlardan 50 bin
tonlara diismesi, yagislarin olduk¢a azalmasi sonucu barajlarin sifirlanmasi 6rnek olarak verilebilir.

Tirkiye’in de, basta su olmak {izere, tarim ve balikgilik politikalarinin acilen belirleyerek, 2020 sonrasi beklenen
“mini soguma déneminin” avantaja doniistiiriilmesi saglanmalidir. Ancak Ulkemizde tiim bunlarin basinda acil
yapilmasi gereken ise, en az bir “ocean going” tipi gemi yapilarak Pasifikte ve Atlantikte ¢aligtirilmasi saglanmali
ve gelismis llkeler gibi yagislarm bir y1l 6nceden tahmin edilerek su, tarim, balikgilik ve enerji politikalarinin
belirlenebilmesi igin gerekli veriler toplanmalidir.
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THE THINGS TO DO IN TURKEY FOR PROBABLE MINI COOLING
PERIOD EXPECTED AFTER 2020

Dogan YASAR
Dokuz Eyliil Universitesi
(dogan.yasar@deu.edu.tr)

ABSTRACT

Climate Science is a multi-disciplinary science covering all kinds of science in particular geological, biological,
chemical and physical oceanography, including astronomy and in which the country's water, agriculture, fishery
and energy policies are determined.

In science,global warmingperiods are called as'"rain age”, global coolingperiods are called as"ice age". In other
words,global warming periods are the prosperity periods in which the rainfall increases and therefore
the"efficiency” increases. The periods ofglobal cooling are the “scarcity” periods as a result of falling the
temperature and therefore decreasing therainfall. However,due to 100% increaseof the world populationevery
45years, thecoolperiods meanly “scarcity” periods pass more problematic for human beings.Our worldhas still
been preparing for the global cooling, in other words for a severe cooling expected after2020, in other words, our
world is going to a period in which rainfallwill decrease, agricultural productionandfishing tripswill reduceandat
the same time this will affect the energy negatively. These climate oscillations are reflected in the harvest of marine
and agricultural products. As an example, olive is one of the most important product of Turkey: It's production
which is 8.52 kg/tree during the dry interval increases ~61% to 13.72 kg/tree during the wet intervals.

Turkey is one of the most affected country by climate changes either global warming or global cooling periods.
So, Turkey should prepare very carefully for “mini cooling” period expected after 2020, and especially for water,
agriculture, fisheries and particularly water policies should be redefined urgentley.
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DENIZ STRATEJISi CERCEVE DIREKTIFINE GENEL BAKIS VE GUNCEL
GELISMELER

Nazh YENAL

Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel Miidiirliigii, Deniz ve Kyt Yonetimi Dairesi Baskanlig

OZET

Deniz Stratejisi Cergeve Direktifi (DSCD)17 Haziran 2008 tarihinde yayimlanmis ve 15 Temmuz 2008 tarihinde
yuriirlige girmistir. Direktif Avrupa Birligi tarafindan deniz kaynaklari {izerindeki baski ve taleplerin genellikle
asir1 oldugunu taninmakamaciyla ve deniz ¢evresinin lizerine olumsuz etkileri en aza indirmek i¢in bir eylem plani
olarak kabul edilmistir.

DSCD’nin temel hedefi 2020 yilina kadar denizlerde Iyi Cevresel Durumunun saglanmasidir. Direktifte
tanimlanan “Iyi Cevresel Durum” (ICD) deniz sularinin, ekolojik olarak gesitli, dinamik ve kullanim durumlari ile
birlikte saglikli, temiz ve {iretken; mevcut ve gelecekteki ihtiyaglart karsilayacak sekilde siirdiiriilebilir
kullanimlarinin temin edilebildigi ¢evresel durumu temsil etmektedir. DSCD’nin temel anlayisi deniz ve kiyi
sularinda devam eden insan aktivitelerinin ¢evrenin korunmasi ve siirdiiriilebilir kullanim ilkeleri ile entegre
sekilde ekosistem temelli yonetimi igin yasal bir ¢cerceve ¢izmektir.

Deniz Stratejisi Cerceve Direktifiningalisma igeriginin genisliginden dolayi, Avrupa Komisyonu biinyesinde, iiye
iilke temsilcilerinden olusan; Iyi Cevresel Durum (GES), Veri ve Bilgi Paylasimi (DIKE), Sosyo- ekonomi Analiz
(ESA) Calisma Gruplar olusturulmustur. Bu gruplardan olan GES grubu tarafindan {1k Degerlendirmeye iliskin
Ortak Anlayis Dokiimani 22.11.2011 tarihinde, DIKE ve MSFD Koordinasyon Grubunun hazirladig: raporlama
formatlarinin ve gerekliliginin belirlendigi Ortak Uygulama Dokiimani ise 22.05.2012 tarihinde yayimlanmustir.
DSCD Ortak Uygulama Stratejisi Dokiimani is programini da igerecek sekilde revise edilmis ve 05.12.2013
tarihinde yayimlanarak yiiriirlige girmistir. Gliniimiizde, AB Komisyonun iiye iilkelerle odaklandigi konu ise
Deniz Stratejisi Cergeve Direktifi kapsaminda lisanslandirma, yetkilendirme ve izin prosediiriiniin belirlenmesidir.

Anahtar Kelimeler: Deniz Stratejisi Cerceve Direktifi, ekosistem temelli yonetim, iyi ¢evresel durum, sosyo
ekonomik analiz
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A GENERAL OVERVIEW ON MARINE STRATEGY FRAMEWORK
DIRECTIVE AND RECENT DEVEVOPMENTS

Nazh YENAL

Ministry of Environment and Urbanization, DG Environmental Management, Marine and Coastal Management
Department

ABSTRACT

Marine Strategy Framework Directive (hereafter ‘MSFD’) was adopted on 17June 2008 and entered into force 15
July 2008. It is recognized by the European Community that pressures and demands on marine resources are often
excessive and that action must be taken in order to minimize negative impacts upon the marine environment.

The overall objective of the MSFD is to provide “a framework within which Member States shall take the
necessary measures to achieve or maintain good environmental status within the marine environment by the year
2020 at the latest”. A “good environmental status” involves the provision of “ecologically diverse and dynamic
oceans and seas which are clean, healthy and productive within their intrinsic conditions, and the use of the marine
environment is at a level that is sustainable, thus safeguarding the potential for uses and activities by current and
future generations”. The Directive enshrines in a legislative framework the ecosystem approach to the management
of human activities having an impact on the marine environment, integrating the concepts of environmental
protection and sustainable use.

Good Environmental Status (GES), Data, Information and Knowledge Exchange (DIKE) and Economic and Social
Analysis (ESA) Technical Working Groups has been established under European Commission with participation
of Member States Delegates, since the width work content of MSFD. The Common Understanding Document on
Initial Assessment was prepared by GES Group and published in 22 November 2011; The Common
Implementation Strategy document regarding reporting formats and their necessity was prepared by DIKE Group
and MSFD Coordination Group and published in 22 May 2012. The MSFD Common Implementation Strategy
Document was revised including work plan and entered into force in 05 December 2013. Recently the European
Commission and the Member States are working on licensing, authorization and permitting procedures under
MSFD.

Keywords: Marine Strategy Framework Directive, ecosystem based management, good environmental status,
socio-economic analysis
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ISTANBUL BOGAZINDAKI TANKER KAZALARININ PETROL KiRLILIGi
ACISINDAN INCELENMESI

Birsen KOLDEMIR?, Gizem KODAK?®

aigtanbul Universi{esi, Miihendislik Fakiiltesi, Deniz Ulastzrmajﬂetme Miihendisligi Boliimii, Avcilar/ Istanbul
b fstanbul Teknik Universitesi Avrasya Yer Bilimleri Enstitiisti Iklim ve Deniz Bilimleri Anabilim Dali, Maslak/
Istanbul

(bkr@istanbul.edu.tr, kodak@itu.edu.tr )
OZET

Artan Diinya ticaretine bagli olarak denizlerde seyreden gemilerin sayisi her gecen giin artmakta ve gelisen
teknoloji sayesinde gemiler gegmise gére ¢ok daha bilyiik tonajlarda dizayn edilebilmektedir. Biiyiik tonajli
gemilerle tasima yapmak, yiik miktar1 agisindan avantaj saglarken, olasi bir kazada denizleri ¢ok daha biiytik bir
kirlilik riskiyle karsi karsiya getirmektedir.

Yer sistemi igerisinde, denizleri tehdit eden en biiyiik aktorlerin baginda petrol kirliligi gelmektedir ve denizlerdeki
petrol kirliliginin kdkeni biiyiik 6l¢iide deniz tagimaciligi faaliyetlerine dayanmaktadir. Bu faaliyetlerden dogan
kirlilik; tanker kazalarindan, gemi atiklarindan, sintine ve balast sularinin denize basilmasindan ve operasyonlar
sirasinda insan hatasindan otiirli denize dokiilen petrolden kaynaklanmaktadir. Giliniimiizde deniz kirliliginin
Onlenmesine dair ulusal mevzuat ve uygulamalar tek basina yeterli degildir. Bu sebeple deniz ulastirmasi kokenli
kirlilikten korunmak igin uluslararasi isbirligine gidilmis ve uluslararast hukuksal sézlesmeler imzalanmistir. Bu
sozlesmelerin basinda Denizlerin Gemiler Tarafindan Kirletilmesinin Onlenmesine Dair Uluslararas1 Sozlesme
olan MARPOL 73/78 gelmekte ve onu Petrol Kirliliginden Dogan Zararin Hukuki Sorumlulugu ile ilgili
uluslararasi sézlesme olan CLC 1969 ve Petrol Kirliligi Zararmin Tazmini I¢in Bir Uluslararas: Fonun Kurulmasi
ile ilgili olan FUND 1971 s6zlesmeleri izlemektedir.Deniz tagimaciligi kokenli petrol kirliliginde en biiyiik pay
tanker kazalarina ait olup, iilkeleri uluslar arasi is birligine iten sézlesmeler temelde bu kazalara dayanmaktadir.
1967 yilinda yaganan TORREY CANYON kazasinin ardindan iilkeler, yaptirim giiciine sahip yazili kurallar
cergevesinde birlesmiglerdir. TORREY CANYON kazasinin ardindan yasanan her kazada bu kurallar kaza ve
kirlilige sebep olan faktorler dogrultusunda giincellenmis ve detaylandirilmistir. Uluslararast denizcilik
sOzlesmelerinin ¢ogunun dogmasina sebep olan en biiylik kazalardan biri karasularimizda yasanmis Independenta
faciasidir. Tiirk Bogazlar1 Bélgesi’nde meydana gelen ve Istanbul Bogazi’m biiyiik bir tehlike altinda birakan bu
kaza, 94.000 ton petrol yayilimina sebep olmustur. Kazanmn ardindan, Marmara Denizi’nin kuzeyindeki dip
besleyicilerinin % 96’s1 6lmiis, yalnizca 9 tiir hayatta kalabilmistir.

Bu ¢aligmada Istanbul Bogazi’ndaki kirlilik faktorleri belirlenerek, bu faktorlerden deniz ulastirmasi kdkenli olan
tanker kazalarmmin yarattigi petrol kirliliginin incelenmesi amaglanmistir. Bu kapsamda, petrol kirliliginin
kokenleri agiklanmis, iilkemizde ve diinyada yasanmis tanker kazalari ile ilgili literatiir taramasi yapilmistir.
Istanbul Bogazi’ndaki kaza yogunlugu dikkate alinarak MARPOL 73/78 ekleri dogrultusunda yeni bir deniz
kirliligi yasanmamasi i¢in dneriler sunulmustur.

Anahtar Kelimeler: Deniz Kirliligi, istanbul Bogazi, Petrol Tankeri Kazalar
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INVESTIGATION OF OIL TANKER ACCIDENTS IN ISTANBUL STRAITS
IN TERMS OF OIL POLLUTION
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Avcilar/ Istanbul

bIstanbul Technical University, Eurasia Institute of Earth SciencesClimate and Marine Sciences Department,
Maslak/ Istanbul
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ABSTRACT

Depending on the increasing world trade, ships on the seas are increasing each passing year. With the help of
technological advances, new ships can be built in higher tonnage capacities compared to the past. Commercially,
this is a big advantage but at the times of accidents, seas are faced with the risk of a bigger marine pollution.

Certainly, among the big factors which threaten the seas, oil pollution is the most dangerous. A vast scale of oil
pollution in the seas is caused by marine transportation. Pollution caused by marine production is mostly caused
by tanker accidents, bilge drainage and oil drained down to the seas by accident in transfer process. Nowadays,
national regulations and applications on the prevention of marine pollution are not satisfied. In order to prevention
of marine pollution, countries have signed international agreements as a result of transnational collaboration. Most
important of these are International Convention for the Prevention of Pollution from Ships (MARPOL 73/78).
Other agreements are International Convention on Civil Liability for Oil Pollution Damage (CLC 1969) and
International Convention on the Establishment of an International Fund for Compensation for Qil Pollution
Damage (FUND 1971). Oil tanker accidents have biggest percentages of oil pollution arise from marine
transportation and many international agreements are based on these maritime accidents. After TORREY
CANYON accident, countries were united around the written rules and sanctions in order to prevention from oil
pollution. These rules and sanctions have been updated on each maritime accident. One of the major accidents
which led to the international maritime conventions have experienced in our territorial waters. Independenta
accident has occurred at Istanbul Strait in Turkish Straits Regions. As a result of this accident, 94000 tones oil has
spread into the sea. After Independenta disaster, 96% of the bottom feeders died and only 9 species survived in the
north of Marmara Sea.

In this study, investigation the causes of the oil pollution arise from tanker accidents is aimed. In accordance with
this purpose, effect of oil pollution in the seas which has primarily analyzed and the main reasons for oil pollution
has revealed. Then, literature review was conducted about tanker accidents in our country and the whole world in
terms of oil pollution in the seas. Considering maritime accidents density in the Istanbul Straits, in the light of
related MARPOL attachments, existing drawbacks are highlighted and several proposals are made to prevent
marine pollution in the future.

Keywords: Istanbul Strait, Marine Pollution, Oil Tanker Accidents
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ONEMLI DENIZEL BiYOCESITLILIK ALANLARINDA ISTILACI
YABANCI TURLERIN TEHDITLERININ BELIRLENMESI GEF PROJESI

irfan UYSAL

Orman ve Su Isleri Bakanligi, Doga Koruma ve Milli Parklar Genel Miidiirliigii
(i.uysal@ormansu.gov.tr)

OZET

Son yillarda kiiresellesmenin hiz kazanmasiyla beraber insan, bitki ve hayvan hareketleri de hiz kazanmis, bir
yerden bagka bir yere tasinmalariida kolaylagmistir. Yabanci tiirlerinde gerek belirli bir amag i¢in veya istem dis1
tasinmalar1 da her giin artmaktadir. Son 10-20 yilda Istilac1 Yabanci Tiirler konusu giindeme ¢ok sik gelmekle
beraber, iklim degisikligi ile bu tiirlerin yayilis alanlarinin hizli bir sekilde artmaktadir.

Bugiin diinyada istilac1 yabanci tiirler hem sucul, hem de karasal ortamlarda ekonomik, sosyal ve ¢evresel sorunlar
olarak karsimizda durmakta ve kiiresel olarak biyogesitlilik iizerine en biiyiik tehditleden biri olmaya devam
etmektedir.

Ozellikle Siiveys kanalinin agilmasi, iklim degisikliginin etkisi ve alic1 ortamin biyolojik cesitlilik yoniinden
fakirligi yeni tiirlerin yerlesimini kolaylagtirmistir. Akdeniz’de yabanci bitki ve hayvan tiirlerinin gelisimi oldukg¢a
hizli olup, uzmanlar bu hizla devam ederse yirmibirinci asrin ortalarinda Akdeniz’deki yabanci deniz bitkisi
tirlerinin sayisinin yerli tiirleri gececegi endisesini tasimaktadir. Kiiresel isinmanin etkisiyle Akdeniz’e 6zgii
tiirlerin yok olacagi, yerini Kizildeniz canlilarina birakacagi ve Karadeniz’in de giderek Akdenizlesecegi
dolayisiyla balik stoklarinin zarar gérmesi nedeniyle de ticari balikgiligin zarar gérecegi kacginilmazdir. Siiveys
Kanali’nin agilmasiyla 790 balik tiirii Akdeniz’e gelmistir. Dogu Akdeniz’in iilkemiz sularinda ise istilaci yabanct
tiir say1s1 450’ye yaklasmstir. Ozellikle Karadeniz’de tarakli mediiz (Mnemiopsis leidyi) ve deniz salyongozu
(Rapana venosa) balik stoklar1 ve yerli tiirler tizerinde baski olustiurmaya devam etmektedir.Hint Okyanusu
kokenli balon baligi (Lagocephalus sceleratus), tas baligi (Synanceia verrucosa), aslan baligi (Pterois miles) ve
gécmen deniz anasi (Rhopilema nomadica) gibi zehirli tiirler denizel canl tiirleri ve insan saglig1 tizerinde tehdit
olusturmaktadir.

Istilac1 Yabanci Tiirlerin tanimlanmasi, tehditlerinin belirlenmesi ve olumsuz etkilerinin yok edilmesi veya
azaltilmast hem dogal tiirler hem de ekonomik ve sosyal yonden biiyiikk 6nem tagimaktadir.

11 Mart 2016 tarihinde GEF Konseyi tarafindan onaylanan bu Proje ile 6nemli denizel biyogesitlilik alanlarinda
istilact yabanci tiirler belirlenerek etkilerinin azaltilmasi veya yok edilmesi, dogal tiirler ve habitatlar lizerinde
baski olmaktan ¢ikarilmasi ve izlenmesi amaglanmaktadir.

Projednemli denizel biyogesitlilik alanlarinda,igneada Milli Parki, Ayvalik Adalari Tabiat Parki, Yumurtalik
Lagiinii Tabiati Koruma Alan1 ve Hatay-Samandag Deniz Kaplumbagasi yuvalama ve yumurtlama alani’nda
uygulanacaktir.

Anahtar Kelimeler: Istilact yabanci tiirler, onemli denizel biyogesitlilik alanlari, deniz ekosistemi, denizel
biyogesitlilik
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ADDRESSING INVASIVE ALIEN SPECIES THREATS AT KEY MARINE
BIODIVERSITY AREAS GEF PROJECT

Irfan UYSAL
Orman ve Su Isleri Bakanhgi, Doga Koruma ve Milli Parklar Genel Miidiirliigii
(i.uysal@ormansu.gov.tr)

ABSTRACT

Invasive Alien Species (IAS) have been identified by Ministry of Forestry and Water Affairs, General Directorate
of Nature Conservation and National Parks, as one of the principal threats to Turkey’s biodiversity and coastal
development, and are considered to be one of the principal causes for marine and coastal biodiversity loss in the
country. This vulnerability is mainly due to the fact that Turkey is surrounded by 3 different marine ecosystems,
with high endemism but at the same time high risk of entry of IAS. Currently, 450 IAS are found along the Turkish
Mediteranean coast and 21 species in the Turkish Black Sea. This number continues to grow (evidence by scientific
research). 66% of the 450 species are coming via the Suez Canal to the Mediterranean Sea. About 80% of 1AS
coming via ballast water to the Black Sea. In the case of the Black Sea, pollution loads transported by the Danube
River facilitated the spread of an alien invasive specie (‘Mnemiopsis leidyi’, a comb jelly) and thereby contributed
to massive ecosystem changes. Several IAS carried to the Black Sea from other seas with ships have by now
become dominant in the ecosystem and changed the biological structures. Of those species, Mnemiopsis leidyi and
Rapana venosa have the biggest adverse impact on anchovy stocks, mussel stocks, and other elements of marine
ecosystems respectively. As per the Global Invasive Species database of the IUCN Invasive Specialist Groups, the
4 most dangerous mairne IAS in the world are found in Turkey: the Comb Jellyfish (Mnemiopsis leidyi), Asian
Rapana Whelk (Rapana venosa) Killer Alga (Caulerpa taxifolia), Rainbow Trout (Oncorhyncihus mykiss). Several
poisonous invasive alien fish species originating from the Indian Ocean are also present in Turkey: Elongated
puffer (Lagocephalus sceleratus), Stonefish (Synanceia verrucosa), lionfish or devil firefish (Pterois miles), and
Nomad jellyfish (Rhopilema nomadica).

IAS impacts are expressed through direct predation of native species, competition for resources, uncontrolled
hybridization with native species, interference with ecosystem services (i.e. carbon sequestration and climate
regulation of the Posidonia meadows, purification of water and air, pest and disease control, provisioning of food,
negative impact on human health, especially during the high tourism seasons). The economic sectors/services that
suffer losses because of the IAS (through the displacement of native species by IAS and their colonization of
ecosystems) include aquaculture, fisheries, water quality, tourism and trade. The I1AS are particularly affecting the
ecological integrity of coral reefs, sea grass beds, and coastal wetland. Because of the climage change, the
Mediterranean seawater temperature increased; therefore the IAS coming from the Red Sea, Indian and Pacific
Oceans are able to adapt and quickly proliferate in the Eastern Mediterranean Sea.

Addressing Invasive Alien Species Threats at Key Marine Biodiversity Areas GEF Project prepared by The Min.
of Forestry and Water Affaires in collaboration wth UNDP was approved by GEF Council on 11 March 2016.

Project Objective:To ensure resilience of marine and coastal ecosystems through strengthened capacities and
investment in prevention, detection, control and management of Invasive Alien Species

Project Areas: igneada National Park, Ayvalik Adalar1 Nature Park, Yumurtalik Lagoon Nature Protected Area,
Hatay-Samandag Sea Turtle nesting and hatching area

Keywords: Invasive alien species, key marine biodiversity areas, marine ecosystem, marine biodiversity
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BOLGESEL YONETIM PLANLARI ICIN AKDENIZ'E OZGU
GELISTIRILECEK GOSTERGELER iLE DENIiZEL CEVRE
HEDEFLERININ BELIRLENMESI PROJESI

Olga¢c GUVEN,Baris SALIHOGLU, Ahmet Erkan KIDEYS
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Erdemli/MERSIN

OZET

Avrupa Birligi iiyesi devletler, Avrupa’y1 cevreleyen denizlerde 2020 yilina kadar Iyi Cevresel Durum (GES)
statiistinii erismek hedefi ile 2008 yilinda Avrupa Komisyon’u (EC) karar1 ile Deniz Strateji Cergeve Direktifi
(MSFD-2008/56/EC) yiiriirliige sokmustur. Direktif dogrultusunda, iiye tilkeler direktif gerekliliklerini planlanan
siire igerisinde gerceklestirmek ve kendi bolgeleri igin iICD’a ulasilmasi amaglanmaktadir. Tiirkiye, bir yandan
Avrupa Birligi kurallar ile uyum saglamaya calisirken, diger yandan 2020 yilina kadar kendi denizleri icin ICD’a
erismeyi hedeflemektedir. DSCD kapsanminda, ICD statiisiine ulasilmasi siirecinde takip edilmek iizere 11
tanimlayict belirtilmistir (2008/56/EC-EKI). Gergeklestirilmis olan proje kapsaminda degerlendirmeye alinan ii¢
ayri ¢alisma bolgesi (Gulf of Lions/Fransa, Gulf of Saronikos/Yunanistan ve Kilikya Baseni/Tiirkiye) i¢in, calisma
alanlarinda var olan bilgi eksikliginin giderilmesi amaci ile bes tanimlayici iizerine odaklanilmistir. Segilen bes
tanimlayict; D3. Ticari 6neme sahip deniz iirlinlerinin stoklarinin saglikli durumda olmasi, D7. Deniz tabanin
biitiinliigiiniin bozulmamig olmasi, DS. Ortamda bulunan kirleticilerin, kirlilik olustura bilecek seviyedeler
ulasmamas1, D9. Insan tiiketimi i¢in tercih edilen deniz iiriinlerinde bulunan kirletici seviyelerinin risk olusturacak
limitlere ulasmamasi ve D10. Denizel atiklarin deniz ve sahil bolgelerinde ¢evresel sorunlar olusturmayacak
diizeyde olmasi seklinde siralanabilir.

Projenin amaglart;

Calisma alam olarak belirlenmis olan bolgelerde secilmis tanimlayicilar icin ICD’a ulasilmasi hedefinde
giiniimiizdeki durumun tespiti,

ICD’un saglanabilmesine engel teskil edebilecek nitelikteki eksikliklerin tespiti, blgesel olarak ICD hedeflerinin
belirlenmesi ve bu hedeflere ulasilmasi yolunda yontemler dnerilmesi,

Onerilen yéntemlerin kullamimu ile bdlgeler i¢in temel verinin elde edilmesi ve

Calisma alanlari i¢in belirlenen iyi ¢evresel durum hedeflerinin yonetim 6nlemleri ile iligskilendirilmesi seklinde
siralanmaktadir.

Ayrica belirtilen hedeflerin yaninda proje sayesinde proje catisi altinda katilimer iilkelerin bilim insanlar
arasindaki uluslararasi igbirligini ve etkilesimleri pekistirilmistir.

Anahtar Kelimeler: DSCD, ICD Tanimlayicilari, Kilikya Baseni
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MARINE ENVIRONMENTAL TARGETS LINKED TO REGIONAL
MANAGEMENT SCHEMES BASED ON INDICATORS DEVELOPED FOR
THE MEDITERRANEAN (MERMAID) PROJECT

Olga¢c GUVEN, Baris SALIHOGLU, Ahmet Erkan KIDEYS
Middle East Technical University, Institute of marine Sciences, Erdemli/MERSIN

ABSTRACT

The European Union adopted the “Marine Strategy Framework Directive” (2008/56/EC, MSFD) in 2008, as the
environmental component of Europe's Integrated Maritime Policy. The Directive has the objective to protect the
marine environment across Europe and engages member states to take the necessary measures to achieve or
maintain “Good Environmental Status” (GES) of marine waters by 2020. Good environmental status shall be
determined at the level of the marine region or sub-region as referred to in Article 4, on the basis of the qualitative
descriptors in 2008/56/EC Annex |. While Turkey is trying to comply with European Union legislations, it also
aims to achieve GES for its marine environment waters by 2020. The 5 MSFD Descriptors pertinent to fisheries
(D3), hydrologic environmental parameters (D7), pollution effects of contaminants (D8), contaminants in fish and
other seafood (D9), and marine litter (D10) were selected to be the main focus of the MERMAID Project in the
Gulf of Lions, Saronikos gulf and the Cilician basin case study areas.

The aims of the project;

Identify the existing gaps in knowledge of the processes through which human activities impact the marine
ecosystems in the selected study areas through achieving GES;

Identify the main threats and gaps related to the selected descriptors in the study areas and define the direction of
efforts needed to achieve GES

Link good environmental targets and management measures within the MFSD for the study areas

One other outcome of the project is the creation of collaboration between scientists. International cooperation and
interaction between the countries participating in the project have been strengthened through the course of the
project.

Keywords: MSFD, GES Descriptive, Cilician Basin
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KARADENIZ HAMSISi VE BALIKCILIGI

Ali Cemal GUCU
Orta Dogu Teknik Universitesi Deniz Bilimleri Enstitiisii
(gucu@ims.metu.edu.tr)

OZET

Karadeniz balik¢iligimiz i¢in, hamsi de balik¢iligimiz icin dnemli. Peki bu balig1 ne kadar biliyoruz. 2011-2015
yillar1 arasinda yiiriitiilen bir proje kapsaminda bu soruya cevap aranmis ve tiir hakkinda elde edilen yeni bulgulara
yer verilmistir. Ozet olarak bilinenin stoklarinin disinda giiney Karadeniz’de giderek biiyiiyen bir stokun oldugu;
kuzey stokunun en azindan bazi yillar bilinenin diginda gd¢ yollar: takip edebildigi ve bu da balik¢iligi dogrudan
etkiledigi; tiir i¢in tehdit olarak verilen Mnemiopsis leidyi’ye karsi nasil adaptasyonlar gelistirdigi ve kislama
gociine dair bulgular bu ¢alismanin kapsaminda ele alinmistir.

BLACK SEA ANCHOVY AND ITS FISHERY

Ali Cemal GUCU
Middle East Technical University Institute of Marine Sciences
(gucu@ims.metu.edu.tr)

ABSTRACT

Fishery means Black Sea and anchovy means fishery for Turkish fishing fleet. However how much is known about
this precious resource is a matter of debate. This work is an attempt to shade some light to this question based on
various surveys conducted between 2011 and 2015. Some of topics covered in this presentation are; hitherto
unknown southern stock; diversity of the migration paths followed by the northern stock and the consequences of
migration paths on the fishery; strategies adopted against Mnemiopsis leidyi which once seen as the most crucial
threat to the species; and some critical aspect of overwintering migration.
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TURKIYE’DE BALIKCILIK GERI-ALIM PROGRAMLARININ ANALIZi:
ON SONUCLAR

Vahdet UNAL, Betiil EKMEKCI, Sinan GOKTAY, Huriye GONCUOGLU

Ege Universitesi, Su Uriinleri Fakiiltesi, Avlama ve Isleme T eknolojisi Boliimii, 35100, Bornova-Izmir

OZET

Diinyada ilk balik¢ilik geri-alim programi 1970’lerin basinda Kanada’da baglamis ve sonraki yillarda birgcok
kiyisal tilkede uygulamaya gecirilmis olsa da, Gida Tarim, Hayvancilik Bakanligi (GTHB), bu balik¢ilik yonetim
aracini Tiirkiye’de kullanmaya 2012’de karar vermistir. Programin amaci, balik stoklar1 ile avcilik kapasitesi
arasinda dengeyi saglamak, asir1 aveiligi 6nlemek ve siirdiiriilebilir balik¢iligr desteklemektir.

Bu caligma, Tiirkiye’de balik¢ilik geri-alim programlarinin sonuglarini ortaya koymaktir. Bu amagla, programdan
yararlanan balik¢ilardan veri toplamak igin basit tesadiifi 6rnekleme yapilarak belirlenen balikgilarla telefon
goriismeleri yapilmustir.

Sirastyla 2012, 2013, 2014te, ilk programda 12 m’den biiyiik 364 gemi, ikinci programda 10 m’den biiyiik 446
gemi ve {iglincii programda 10 m’den biiyiik 191 gemi alinmistir. Bdylece Tiirk baliker filosundan 1001 balik¢i
gemisi emekli edilmistir. Programin masrafi yaklasik olarak 45 milyon ABD dolari olarak gergeklesmistir. Ug
geri-alim programinin sonunda, en ¢ok filodan ¢ikarilan balik¢1 gemileri (948 gemi) 10-20 m arasi, en az ¢ikarilan
balik¢t gemileri de 31 m iizerindeki gemilerdir (5 gemi). Bir¢ok biiylik olgekli balik¢i programa ilgi
gostermemistir. 1k iki geri-alim programinin sonuglaria gére (bu 6zetin hazirlandig1 sirada iigiincii programdan
yararlanan balik¢1 gemisi sahibi balikgilarla anketler devam ediyordu), programa katilan balikg¢ilarin 1/3’1 bagka
bir gemisi vardir ve aktif olmayan gemilerini program vermistir. Katilimcilarin %61,5°i balik¢ilikta kalmaya
devam edeceklerini bildirmis, bunlarin da 1/4°I yeni bir gemi almak istedigini bildirmistir.

Sonug olarak, balikg1 gemisi geri-alim programi son yillarda GTHB tarafindan kullanilan en 6nemli balik¢ilik
yonetim araglarindan biridir. Ancak, bu programlar diisiik etkinlikleri ve bazi eksiklikleri nedeniyle oldukga
elestirilmektedir. Idareciler su saptamalar1 dikkate almalidir; biiyiik 6lgekli balikg1 gemisi sahibi balikgilar bu
programlara ilgi gostermediler, programdan yararlanan balik¢ilarin iigte biri ikinci bir gemi sahibiydi ve programa
zaten aktif olmayan gemilerini verdiler, neredeyse ayni oranda balik¢1 programdan alacagi parayla yeni bir gemi
almak istedigini bildirmektedir. Bunlara ek olarak, gelecek ulusal geri-alim programlarindan maksimum fayda
saglanabilmesi i¢in bu konudaki kiiresel deneyimler, GTHB tarafindan g6z 6niinde bulundurulmalidir.

Anahtar Kelimeler: Balik¢ilik geri alimlari, balikgt gemisi hizmetten alma, avcilik kapasitesinin azaltilmasi, filo
kapasitesinin azaltilmasi, balik¢ilik yonetimi
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ANALYSIS OF FISHERIES BUY-BACK PROGRAMS IN TURKEY:
PRELIMINARY RESULTS

Vahdet UNAL, Betiil EKMEKCI, Sinan GOKTAY, Huriye GONCUOGLU
Ege University, Faculty of Fisheries, Aviama ve Isleme Teknolojisi Bolimii, 35100, Bornova-Izmir

ABSTRACT

Although the first fisheries buy-back program was introduced in early 1970s in Canada, and since then many
buyback programs have been implemented in many coastal countries, the Ministry of Food, Agriculture and
Livestock (MoFAL) decided to use this specific fisheries management instrument in 2012, in Turkey. Objectives
of the programs were to keep the balance between the fish stocks and fishing capacity, prevent overfishing and
enable sustainable fishing.

This study aimed to reveal the results of the fisheries buy-back programs in Turkey. Therefore, a telephone survey
was used to collect data from the fishermen who benefited from the programs, through the simple random sampling
method.

In the first period of the program, 364 vessels larger than 12 m>, 446 vessels larger than 10 m> and 191 vessels
larger than 10 m> were bought back respectively by the end of 2013, 2014 and 2015. Thus a total of 1,001 vessels
were retired from the Turkish fishing fleet. Cost of the program was approx. US$ 45 million. In the three-year
program, vessels between 10-20 m were the most removed (948 vessels), and vessels larger than 31 m the least (5
vessels). Many large-scale fishers did not show interest on the programs. According to results of the first two
buyback programs (interviews were still going on with the vessel owners from the third program during the
preparation of this abstract), 1/3rd of fishers who participated in the program had other operational vessels, and
sold their inactive vessels. Nearly 61.5% of the recipients stated they would remain in the industry, and 1/4 of
recipients purchased new vessels with the money received from the buyback program.

Consequently, the buy-back program is one of the most important management tool conducted by the MoFAL for
fisheries management in recent years. However, they have been widely criticized for their low effectiveness and
some gaps they had. Administrators must take those determinations into account: owners of large vessels don’t
show interest in the program, one of every three fishermen, who hand out their vessels, already have a second
vessel and give up their inactive vessels for the program, almost the same number of fishermen is in tendency of
buying a second vessel with the money they took from the program. Furthermore, the global experiences on buy-
back programs need to be considered by the management authority in order to get maximum benefits from the
national upcoming programs.

Keywords: Fisheries buy-backs, fishing vessels decommissioning, reducing fishing capacity, reducing fleet
capacity, fisheries management
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KARADENIZ HAMSI STOKUNUN ANALITIK YAS YAPISI VE BUTUNSEL
URETIM MODELLERI KULLANILARAK KARSILASTIRMALI
DEGERLENDIRMESI

Ali Cemal Giicii, Gizem AkKkus
ODTU Deniz Bilimleri Enstitiisii PK 28, 33731 Erdemli-Mersin Tiirkiye 1
(gizemakkuss@gmail.com)

OZET

Karadeniz hamsisi (Engraulis encrasicolus) ekonomik a¢idan Tiirkiye’nin en 6nemli balik tiirtidiir. Tlirkiye’deki
toplam balik¢iligin % 60" in1 olusturmaktadir. Ne yazik ki; bugiine kadar bu degerli kaynak stokun durumu g6z
ard1 edilerek dikkatsizce somiiriildii. Dahasi yillardir avlanan balik miktarinda yasanan belirgin dalgalanmanin
nedeni neredeyse bilinmiyor. Bu nedenle maksimum stirdiriilebilir {iriin hedefleyen bir yonetim plan1 bilimsel
kapsamli bir stok degerlendirmesi gerektirmektedir. Genel itibariyle; her birinin artilar1 ve eksileriyle beraber,stok
tahmininde iki metodolojik yaklasim vardir. Analitik modellerstoka katilma kismini géz oniinde bulundurur,
bununla birlikte bilinen stokun yas yapisini da gerektirir. Ote yandan; iiretim modelleri, biitiinsel olanlar,
demografik yapiy1 goz ardi eder ve stoka katilmayr géz oniinde bulundurmazlar. Bu calisma, bu iki alternatif
yaklagimin sonuglarini karsilastirmay1 ve Karadeniz hamsi stoklarmi degerlendirmeyi amaglamaktadir. Temel
model ¢iktilari ise; tabur(recruitment), iireyen stok biyokiitlesi (SSB) ve balikeilik kaynakli 6liim (F) oranlaridir.
Bunlar stogun durumu (asir1 aveilik var mi yok mu) hakkinda tahmin yiiriitiilen parametreler olup stoktaki
dalgalanmalar1 da agiklamaktadirlar. Elde edilen giincel balikgilik 6liim oranmin(Fc); Fmsy ve M (dogal 6liim)’e
oranm1 “Explitation Rate (E=F/Z)” yani stok somiirii miktarini verir ki bu da stogun asir1 avlanip avlanmadig
hakkinda bilgi veren parametredir. Model sonuglar1 (F ve E) Karadeniz hamsi stogunun diisiik derecede asir1
avlandigina isaret etmektedir. Bu stogun siirdiiriilebilir olmasi i¢in balik¢iligin “maximum siirdiiriilebilir {iriin
(MSY) seviyesinde kalmasi gerekmektedir. Tiim bunlara ek olarak bu ¢alisma Karadeniz’de tek bir hamsi
stogunun var oldugunu kabul etmektedir, ancak yapilan yeni ¢alismalar birden fazla stogun olabilecegine isaret
etmektedir. Bu nedenle bu calismanin sonuglari dogru kabul edilecek olursa, Karadeniz hamsisi birim stok
taniminin yeniden gozden gecirilmesi gerekecektir.

Anahtar Kelimeler: Karadeniz hamsisi, Engraulis encrasicolus, stok yonetimi
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A COMPARATIVE ASSESSMENT OF THE STOCK OF THE BLACK SEA
ANCHOVY BY USING ANALYTICAL AGE STRUCTURE AND HOLISTIC
PRODUCTION MODELS

Ali Cemal Giicii, Gizem AkKkus
METU Institute of Marine Sciences,P.O.Box 28, 33731, Erdemli-Mersin, TURKEY
(gizemakkuss@gmail.com)

ABSTRACT

Economically the most important fish species in Turkey is the Black Sea anchovy (Engraulis encrasicolus). It
provides the 60% of the total fish catch among all fisheries of Turkey. However this precious resource has been,
so far, exploited recklessly disregarding its state. Moreover the reasons of dramatic fluctuations experienced in the
quantity of fish landed over the years are poorly known. A sound management plan targeting maximum sustainable
yield is therefore necessitates scientifically comprehensive stock assessment. In general, there are two
methodological approaches in stock assessment, each having pros and cons. The analytical models take the
recruitment compartment into consideration explicitly; however they require age structure of the stock being
known. In the contrary, production models, being holistic, disregards the demographic structure and do not take
recruitment into consideration. This work aims to compare the results of these two alternative approaches and to
assess the Black Sea anchovy stocks. The basic outputs of the models are; recruitment (R), spawning stock biomass
(SSB) and fishing mortality (F). These are the parameters that explain the state of the stock (whether overfishing
presents or not) and give some estimation about the fluctuation in the stock. The ratio between current fishing
mortality coefficient (Fc) and Fusyplus M (natural mortality) gives “Exploitation Rate(E=F/Z)”. According to this
study’s F and E results; it can be said that Black Sea Anchovy is overfished but it is not in high level, in other
words it is a low overfished stock. To make this stock sustainable fishing should be kept in MSY (maximum
sustainable yield) level. Moreover; this study assumed that there is only one anchovy stock, however; new
researches show that there might be other different anchovy stock in the Black Sea. It is advised that; if the results
of this study are to be considered accurate, Black Sea Anchovy’s unit stock definition will need to be reviewagain.

Keywords: Black Sea anchovy, Engraulis encrasicolus, stock assessment
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KARADENIZDEKI TURK NEHIiRLERI MERSIN TURLERININ
IYILESTIiRILMESI iCiN HALA BIR UMUT OLABILIR Mi?

Mustafa ZENGIN

Su Uriinleri Merkez Arastirma Enstitiisti, Trabzon, T lirkiye
(muze5961@ gmail.com)

OZET

Tarihi mersin stoklarinin varligi agisindan Tiirkiye kiyilari en 6nemli habitatlarin baginda yer almaktadir. Maalesef
bugiin mersin stoklari etkili bir balik¢ilik yonetiminin olmayisi, asirt aveilik, baraj ve hidroelektrik santrali, yol ve
koprii ingaatlari, erozyon, kirletici desarjlar sonucu nehir habitatlarinin bozulmasi ve baliklandirma faaliyetlerinin
olmayis1 gibi sebeplerle tehdit altinda kalmis ve tilkenme noktasina gelmistir. Bu temel etkenlerden o&tiirii
Kizilirmak’ta mersin tlirlerine ait hicbir anag¢ baliga rastlanmazken, Yesilirmak’ta 9, Sakarya nehrinde ise 7 birey
rapor edilmistir. Gegen 10 yillik siire¢ icerisinde bu baliklardan A. gueldenstaedtii tiiriine ait 4 birey ve H. huso
tiirline ait 6 birey Yesilirmak’ta, yine A. gueldenstaedtii tiiriine ait 7 birey de Sakarya Nehrinden rapor edilmistir.
Sakarya Nehri {izerinde 2000’li yillardan sonra sadece tek bir juvenile rastlanmistir. Siiphesiz yetersiz olmakla
birlikte bu bulgular tireme ve yumurtlama gogii agisindan bu iki akarsunun hala hayati 6neme sahip oldugunu
gostermektedir. Kizilirmak ise gerek nehir yatagindaki habitat kayiplari, gerekse de akis rejiminin bozulmasi
nedeniyle mersin baliklarinin iiremesi i¢in uygun dzelliklerini kaybetmistir.

Mersin habitatlarinin  tehdit altinda kalmasi ve yumurtlama lokasyonlarinn kritik seviyeye gelmesinde;
hidroelektrik santrali ingaatlar1 ve isletme siirecindeki nehir akig rejimlerinin degistirilmesi, tribiin igerisindeki
yumurtlama go¢iiniin basarisizlikla sonuglanmasina ve balik 6liimlerine sebep olmustur. Akis rejimindeki herhangi
bir degisiklik; nehir debisinin artmasi veya azalmasi veya ihtiya¢ duyulan nehir suyu sicakliginda meydana gelen
sapmalar mersin baliklariin iireme basarisi iizerinde negatif etkilere sebep olmaktadir. Bu etkilerin yanisira
barajlar icin kiyisal bolgelerdeki kazi ve dolgular, kum ve kil gibi sedimentlerin birikimi, akarsuyun tasidig kil
materyalinin nehir yataginda depolanmasi olast yumurtlama lokasyonlarinin bozulmasi ile sonuglanmustir.

Sonug olarak Yesilirmak ve Sakarya nehirlerindeki mersin baliklarinin bozulan yumurtlama habitatlarinin islah
edilerek uygun hale getirilmesi, bu tiirlerden geriye kalan son bireylerinin korunmast igin ¢ok dnemlidir. Oncelikli
olarak baligin lireme sezonu sirasinda hidrolojik isteklerinin elverigli hale getirilmesi gerekmektedir. Yumurtlama
sezonunda anag bireylerin, yumurtlama sonrasinda ise yavru bireylerin yasama alanlarinin olusturulabilmesi i¢in
nehir akiglarinin optimum siirdiiriilebilirliginin kosullart saglanmali ve uygulamaya yonelik uygun bir yonetim
plani hazirlanmalidir. Bu 6nlemlerin yanisira ergin bireylerin korunmasi igin delta ve nehir giris agizlari ile ergin
bireylerin membaya dogru olan yumurtlama gogleri ve buradaki yumurtlama alanlari garanti altina alinmalidir.

Anahtar Kelimeler: Yesilirmak, Sakarya, habitat bozulmalari, mersin tiirleri, yumurtlama gécii, hidrolojik
kosullar
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STILL IS THERE A HOPE FOR TURKISH RIVERS IN RECOVERY OF
STURGEON SPECIES IN THE BALACK SEA?

Mustafa ZENGIN
Central Fisheries Research Institute, Trabzon, Turkey
(muze5961@ gmail.com)

ABSTRACT

Turkey coasts are one of the major habitats with historical sturgeon stocks. Unfortunately, sturgeon stocks are
threatenedtoday near extinction due to non-effective management, overfishing, habitat degradationin rivers
resulting from dams and hydroelectric power plants, bridge and weir construction, pollutant discharges and also
lack of stock enhancement. The main drawback is the fact that no spawners have been obtained in Kizilirmak
while 9 adult in total were recorded in the Yesilirmak, and 7 individuals in the Sakarya River. On the Yesilirmak
4 A. gueldenstaedtii and 6 H. huso were obtained. In the Sakarya River, 7 A. gueldenstaedtii have been detected
over the past ten years. Without doubt, these findings are of vital importance in terms of spawning migration in
spite of the fact that they are insufficient. Over all, since 2000s, only single reproductions were concluded from
juvenile catches in Sakarya and eventually in Yesilirmak Rivers, despite the habitat deficits described. In
Kizilirmak, the available river section and the flow regime seem to be unsuitable for sturgeon reproduction.

Hydroelectric dams also affect sturgeons by restricting habitat, altering river flows or temperatures necessary for
successful spawning and/or migration, and causing mortalities of fish that become entrained in turbines. Since
sturgeon requires adequate river flows and water temperatures for spawning, any alterations that dam operations
pose on a river's natural flow pattern, including increased or reduced discharges can be detrimental to sturgeon
reproductive success. Additionally, dam maintenance activities, such as minor excavations along the shore, release
silt and other fine river sediments that could be deposited in nearby spawning sites and degrade critical spawning
habitat.

Finally, itis very important to protect the last existing populations from depletion and to improve suitable spawning
habitats for sturgeons in Yesilirmak and Sakarya. The first priority is to establish favorable hydrological conditions
during the spawning season and thus, the operating plans for hydroelectric facilities should include special
conditions and flows should be maintained during the spawning period in order to protect sturgeons. It is also very
important to protect the spawners in the river and near the river mouth and estuary ensure the upstream migration
and spawning.

Keywords: Yesilirmak, Sakarya, habitat degradation, sturgeon species, spawning migration, hydrological
conditions
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BALIKCILIKTA ORGANIiZASYON YAPILANMASINA VERIYE DAYALI
BiR YAKLASIM ONERISi: KKTC ORNEGI

Gokhan Kaboglu, Hiiseyin Avni Benli
Dokuz Eyliil Universitesi, Deniz Bilimleri ve T eknolojisi Enstitiisti, Bakii Bul. No:100 Inciralts, Izmir
(gokhan.kaboglu@deu.edu.tr)

OZET

Balik¢ilik diinya genelinde en dinamik, kompleks ve yonetimi zor olan sektdrlerden biri olarak degerlendirilebilir.
Bu durum, Akdeniz Havzasi i¢in de gecerlidir: balik¢ilik ortak bir kaynak olarak Akdeniz iilkeleri icin hem ulusal
hem de uluslararasi 6l¢ekte bir deger ve ayni zamanda yonetimsel bir problemdir. KKTC'de ise politik ve siyasi
belirsizlik ve istikrarsizliklar devam etmekte, bu nedenle hem kurumsal ve yasal yapilanma hem de yiiriitiilen
faaliyetler uluslararasi ve bolgesel ¢abalarla entegre olamamaktadir.

Balikgilikta faaliyet ve kullanilan kaynaklarin 6zellikleri ulusal veya bolgesel yonetim hedefleri, balik¢iligin icra
edildigi cografya, balik¢1 toplumunun sosyo-kiiltiirel 6zellikleri gibi temel degiskenlerce belirlenmektedir. Bu
degiskenler, balik¢ilikta ihtiya¢ duyulan ve yonetilmesi gerekli olan verisetlerini de tanimlar. Bu durumdan yola
cikarak, balik¢ilik sektoriinde siirdiiriilebilir kalkinma ve ekosistem-temelli yonetim yaklagimlarinda
darbogazlardan biri olan organizasyonel yapilanma konusunun ele alinmasi ¢aligmaya deger goriilmiistiir.

Yapilan ¢alismada, balik¢ilik verilerinin yonetilmesinde yeni bir organizasyonun KKTC drneginde olusturulmast
hedeflenmistir. Bu amagla, veri kiimesinden isleve, islevden de organizasyon yapisi olusturmaya bir akis saglayan
bir yontem gelistirilmistir. Bu yontem, iki temel varsayimdan yola ¢ikmakta, ii¢ ilave kabullenmenin yer aldigi
bes asamadan olusmaktadir. "Veri kiimeleri yaklasimi" olarak adlandirabilecegimiz bu yaklagim, iilkede yapilan
calismalarin degerlendirmesi, Avrupa Birligi ve Birlesmis Milletler balik¢ilik yonetimi kurumlarinin verisetlerinin
analizi, ve "fonksiyonel yapilanma" yaklasiminin balik¢ilik yonetimine uygulanmasi ile son bulmaktadir.

Gergeklestirilen ¢alisma sonucunda, KKTC'de balik¢ilikta yetkin kurum olan Tarim, Dogal Kaynaklar ve Gida
Bakanlig1 altinda yeni bir sube ve islevlerine gore 8 adet alt birim tanimlanmigtir. Bildirinin amaci, dnerilen
yontemi Deniz Bilimleri platformunda tartismaya agmak ve yontemin gelistirilmesine katki saglamaktir.

Anahtar Kelimeler: Kurumsal yapilanma, balik¢ilik yonetimi, KKTC
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A DATA-DRIVEN ORGANIZATIONAL DEVELOPMENT APPROACH FOR
FISHERIES MANAGEMENT: NORTHERN CYPRUS CASE
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(gokhan.kaboglu@deu.edu.tr)

ABSTRACT

Fisheries is one of the most dynamic, complex and hard-to manage sectors in the world. The situation is also valid
for the Mediterranean Basin. Fisheries, being a common resource, is a value and managerial problem for the
nations of the region, at both national and international scales. The Northern Cyprus, with its additional political
ambiguities and inconsistencies, can't integrate its organizational and legislative arrangements and fisheries
activities to regional and international initiatives.

The characteristics of fisheries activities and resources are defined by national and regional management
objectives, fisheries geography, socio-cultural properties of fishermen society, etc. These variables also determine
the datasets to be used and managed in the sector. Thus, it is worth to study on organizational development in
fisheries, which is one of the major problems achieving sustainable development and ecosystem-based
management approach.

The study aims to develop a new organizational structure for fisheries management in the Northern Cyprus. For
this reason, a methodology was developed to formulate a flow from datasets to function, and from function to
organization structure. The method starts with two basic assumptions, and consists of five phases, which includes
three additional assumptions. The approach can be named as “dataset approach™ and depends on the assessment of
national studies, as well as evaluation of international fisheries organizations under the European Union and United
Nations. The output is the adaptation of "functional organizational development” to fisheries management.

The research resulted in a new organizational structure for the national fisheries authority, the Ministry of
Agriculture, Natural Resources and Food. It is proposed to create a new department under the ministry, with 8
units according to their functions. It is aimed to increase science-management interaction in the fisheries sector by
introducing the method to the Marine Science community, in order to get feedbacks to develop it further.

Keywords: Organizational structure, fisheries management, Northern Cyprus
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OZET

Akdeniz havzasinda turizm ve deniz ulagimi/tasimaciligl ile birlikte bolgedeki yogun deniz kullanimlarindan biri
olanbalik¢ilik, toplam ekonomide az bir paya sahip olmasina ragmen yarattigi istihdam ve Akdeniz kiiltiirii
acilarindan dnemli bir sektordiir. "Kiigiik-61gekli, trol ve girgir balik¢ilig1" veya "artisanal, endiistriyel ve yari-
endiistriyel balik¢ilik" gibi farkli sekillerde siniflandirilabilen Akdeniz balik¢iliginda kiy1 balik¢iligr (artisanal
balik¢ilik) 6nemli bir yer tutmaktadir. Bir ada iilkesi olan KKTC'de ise, balik¢ilik tamamen kiy1 balik¢ilig ile
karakterize edilmektedir.

KKTC balik¢iligr izerine bilgi bosluklarinin tespit edilmesi tizerine, 2009-2010 yillarinda KKTC Tarim, Dogal
Kaynaklar ve Gida Bakanlig1, Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii isbirligi ile "Kiy1
Balik¢iligr Yonetimi ve Cevre Entegrasyonu Projesi"ni gergeklestirmistir. Gergeklestirilen arastirma ile KKTC
balik¢iliginin filo ve alan kullanim 6zellikleri, balik¢1 toplumunun sosyo-ekonomik yapisi, hedef tiirler ve sektoriin
sorunlari izerine detayli bulgular elde edilmistir.

Balikeilik faaliyet 6zelliklerini belirlemek amaciyla 11-23 Temmuz 2009 tarihleri arasinda bolge balikgilariyla
anket goriismeleri yapilmis, 11 balik¢1 barinaginda toplam 120 balik¢i ile goriisiilmiistiir. Agik ve kapali uclu
sorular igeren anket formu, filo (tekne ve av giicii), balik¢ilarin sosyo-ekonomik yapisi ve avcilik faaliyet
ozellikleri alanlarinda bilgiler toplamak i¢in uygulanmistir. Anket verileri, balik¢1 filosunun yapisina gére daha
detayli bilgiler elde etmek amaciyla, tekne boyuna gore olusturulan dort sinifta degerlendirilmistir. Birinci sinif 7
metreye kadar boya sahip olan tekneleri, ikinci simf 7 metreden biiyiik 9 metreye kadar boya sahip tekneleri,
tictincii simif 9 metreden biiylik 11 metreye kadar boya sahip tekneleri ve dordiincii sinif ise 11 metreden daha
biiyiik boya sahip olan tekneleri icermektedir.

Arastirma sonucunda, balik¢ilarin 40 adet hedef tiirii avlamak i¢in genelde bagli olduklar1 barinaklara yakin
alanlar tercih ettikleri belirlenmistir. Toplam gelirde barbun, sokan, gopez ve mercan baliklar1 dnemli bir yer
tutmaktadir. Gider kalemleri olarak operasyonel giderde yakit, sabit giderde ise av gereci bakimi 6ne ¢ikmaktadir.
Balik¢ilik ruhsatina sahip olan toplulugun %36,1'inin ek geliri olmasinin, {ilkede balikgiligin yari-profesyonel icra
edilmesinde tetikleyici bir unsur oldugu degerlendirilmistir.

Anahtar Kelimeler: Balik¢ilik, anket sérveyi, KKTC
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ABSTRACT

Fisheries, together with tourism and marine transportation, is one of the major activities in the Mediterranean
region. Despite its low ratio in the total economy, fisheries is an important sector in the region because of its
recruitment potential and its role in the Mediterranean culture. Mediterranean fisheries is categorized in several
ways such as "small-scale, trawl and seine™ or "artisanal, industrial and semi-industrial”, and artisanal fishing have
a crucial place in the region. The Northern Cyprus is an island nation in the eastern Mediterranean, where fisheries
is completely characterized by artisanal fisheries.

The determination of information gaps in the Northern Cyprus fisheries have led to a research in 2009-2010, with
a collaboration between the Ministry of Agriculture, Natural Resources and Food and the Institute of Marine
Sciences and Technology of Dokuz Eyliil University. "Artisanal Fisheries Management and Environment
Integration Project” had detailed results on the fleet structure, area use characteristics, socio-economics of the
fishermen community, target species and the problems met in the fisheries sector in the country.

A questionnaire survey was conducted in 11-23 July 2009 in order to determine the characteristics of the fishing
activities. In this survey, 120 fishermen were interviewed at 11 fishing ports. The questionnaire was designed with
open and closed ended questions, in order to collect data on fleet structure, socio-economical properties and fishing
activities. Questionnaire data were then analyzed in four segments of vessel length to obtain much more detailed
results according to the fleet structure. This segmentation was made as to include vessels of length smaller than 7
m in the first segment, whereas second segment included vessels of length with 7-9 m, third segment included
vessels of length with 9-11 m, and the last one vessels with greater than 11 m.

In the study, we determined that fishermen concentrate on 40 target species, and they generally prefer fishing
grounds close to their port. Red mullet, rabbitfish, bogue and pandora species lead in the total income of the
fishermen. On the other hand, fuel and gear maintenance costs have the majority in annual operational and fixed
costs, respectively. Because of the fact that 36.1% of the fishermen have additional income, it is also concluded
fishing is a semi-professional activity in the country.

Keywords: Fisheries, questionnaire survey, Northern Cyprus
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MARMARA DENIiZi’NDE BERLAM BALIGI’NIN POPULASYON DURUMU
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OZET

Marmara Denizi ticari balik¢iliginda 6nemli rol oynayan tiirlerden biri olan Berlam Merluccius merluccius
(Linnaeus, 1758) sahip oldugu ekonomik deger nedeniyle ciddi balik¢ilik baskilarina maruz kalmaktadir. Su
Uriinleri Istatistiklerine gore son 20 yilda avcilik degerlerinde agikga bir diisiis gdziikmektedir. Bu galisma Berlam
baliginin Marmara Denizi’'ndeki stogunun biyokitle, boy agirlik iliskisi, boy frekans dagilimi ve cinsiyet
ozelliklerini belirlemek amaciyla yapilmistir.

Ornekler 1990-1996 yillar1 arasinda yilda 2 defa, 2000 ve 2001 yillarinda birer defa, 2009°da iki, 2010 ve 2011
yillarinda birer defa olmak {izere 15 istasyonda 30-150 m derinliklerde gergeklestirilen trol ¢aligmalarindan elde
edilmistir.

Toplam 5248 adet balik iizerinde yapilan ¢aligmada minimum boy 4,5 cm maksimum boy 57 cm minimum agirlik
1 g maksimum agirlik 1,387 g olarak tespit edilmistir. Detayl1 incelenen 4394 adet bireyin 2071 (%47) adedi disi
1719 (39) adedi erkek 604 (%13) adedi juvenil olarak belirlenmistir.Disi bireylerin boy agirlik iliskisi W=0.005x
L3978 (r2 =0.97) , erkek bireylerin W = 0,007x L?%? (12 =0.95) olarak hesaplanmistir. Senelere gére ortalama boy
degerlerine gore en yiiksek ortalama boy grubuna 2009 yilinda 27,73+£0,22 cm ile rastlanmistir. Berlam’in
biyokitlesi toplam avin 1995 yilinda %53’ini, 1996 yilinda %60’1m1, 2009 yilinda %36’sin1, 2010 yilinda
%16’s1n1, 2011 yilinda ise %23’ {inii olusturmaktadir.

Anahtar Kelimeler: Berlam, Marmara Denizi, biyokitle, boy agirlik iligkisi
Tesekkiir:Bu ¢alisma, TUBITAK 115Y107 no’lu proje tarafindan desteklenmistir.
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ABSTRACT

European hake, (Merluccius merluccius (Linnaeus, 1758)),is the one of the important commercial demersal fish
in the Sea of Marmara.Because of its economic value, the fishing pressure on European hake is significant.
According to Turkish fisheries statistics their catchamountis declining for the last 20 years in the Sea of
Marmara.The aim of this study is to determine the changes in biomass index, length-weight relationships, the
length frequency and sex ratio of European hake over time in the Sea of Marmara.

Fish samples were collected on a biannual basis from 1995 to 1996 and on the annual basis from 2009 to 2011 at
15 stations by mid-trawl trawl net at depths between 30 m to 150 meters.

A total of 5248 Merluccius merluccius specimens were collected ranged from 4.5 cm to 57 cm (1.0 g to 1387 g).
Among the examined specimens for their reproductive state 4394 specimens 2071 (%47) were females, 1719
(%39) males and 604 (%13) were juvenile. Length weight relationship were calculated W=0.005x L397° (12 =0.97)
for females, W = 0.007x L2%(r? =0.95) for males. According to the total mean length the highest values obtained
in 2009 with 27.73+£0.22. Its biomass in total samples %53 in 1995, %60 in 1996, %36 in 2009, %16 in 2011 and
%23 in 2011.

Keywords: European hake, Sea of Marmara, biomass, length-weight relationship
Acknowledgements: This study isa part of the project encoded 115Y107supported by TUBITAK.
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OZET

Bu calismada, stirdiiriilebilir balik¢ilik yonetimi igin giivenilir veri kaynagina ulasma asamasinda, ¢esitli veri
toplama metotlarinin birlikte degerlendirilmesi amaglanmustir. Balik¢iliga bagli veri (balik¢ilarin seyir defterleri),
balikgiliktan bagimsiz veri (saha gdzlemleri) ve lokal ekolojik bilgiden yararlanilarak Man Adasi’ndaki (irlanda
Denizi) kahverengi yenge¢ balik¢iligi degerlendirilmistir. Saha gozlemleri sirasinda biyo-ekolojik veriler (boy,
cinsiyet orant, agirlik) toplanmistir. Lokal ekolojik bilgi (LEB), Man Adasi’ndaki yengec balikgilari ile yiiz yiize
yapilan anketler ile toplanmustir. Bu anketler tiir ekolojisi ile ilgili (gb¢, kabuk degistirme, yumurtlama dénemleri)
ve balik¢iligin etkileri ile ilgili (tuzaklarm hacmi, yem ¢esidi, tuzagin suda kalma siiresi vb.) temel bilgilere
ulasmak i¢in tasarlanmistir.

Bu ¢aligsma, balik¢ilarin seyir defterlerindeki birim ¢abaya diisen av miktari verileri ile sahada bilimsel aragtirmalar
sonucu toplanan verileri kiyaslamustir. Her iki kaynaginda benzer sonuglar vermesi, balik¢ilarin seyir defterlerinin
yenge¢ populasyonlarinin gelecekte takibi igin iyi kalitede bilgi sagladigini gostermistir. Birim ¢abaya diisen av
miktariin gevresel (av bolgesi, mevsim, sicaklik) ve balik¢ilik kaynakh faktorlerden (tuzak hacmi) kuvvetlice
etkilendigi tespit edilmistir. Hem seyir defterleri ile hem de sahada toplanan verilere gore, birim ¢abaya diisen av
miktarinda benzer mevsimsel ve bolgesel varyasyonlar tespit edilmistir. Seyir defterlerine gore balik¢ilik etkisi
mevsimsel ve bolgesel farkliliklar gostermekte olup, en yiiksek degerler Sonbahar mevsiminde adanin bati
kiyilarindan rapor edilmistir. Anket calismast ise, ticari balik¢1 gemileri ile sahada toplanan bulgulart destekler
bulgular sunmus ve ek olarak stogun tarihsel degisimi hakkinda bilgi vermistir.

Ekosistem temelli balikgilik yonetiminin basarili bir sekilde saglanmasi i¢in, tiiriin biyo-ekolojik 6zelliklerinin,
mortalitenin ve balik¢ilik etkisinin tam olarak anlagilmasi gerekmektedir. Sonug olarak, av verileri seyir defterleri
vasitasiyla raporlanmali ve ticari balikgilar tarafindan balik¢i gemilerine yerlestirilebilinecek kameralar ile de
kahverengi yenge¢ avciliginin temel 6zellikleri (6rnegin; cinsiyet ve karapas eni) kayit altina alinmali ve bu
yontemler uzun vadede yengeg¢ populasyonlarinin takibinde kullanilmalidir.

Anahtar Kelimeler: Balik¢ilik yonetimi, balikgiliga bagh veri, balik¢iliktan bagimsiz veri, lokal ekolojik bilgi
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ABSTRACT

In this study it was aimed to evaluate various data collection methods together to access a reliable data source for
sustainable fisheries management. Fishery dependent data (fishermen’s logbooks), fishery independent data (direct
observations) and local ecological knowledge were used for Isle of Man brown crab fisheries. During the field
observations, bio-ecological information (size, sex ratio, weight) was collected. Local ecological knowledge was
collected using face to face interviews with crab fishermen. The questions were designed to capture information
about the ecology of the brown crab (e.g. patterns in moulting, spawning and migration) and basic information of
the fishery-specific factors (pot volume, bait type and soak time).

This study compared fishery dependent data (FDD) (fishermen’s logbooks) and fishery independent data (FID) to
assess the CPUE estimates. Both of these data sources gave similar results which indicated that fisher-based
surveys provide good quality information for future monitoring of the crab population. The catch per unit effort
(CPUE) of crabs caught in traps was strongly influenced by environmental (fishing area, season, temperature) and
fishery specific factors (i.e., pot volume). Both fishermen’s logbooks and direct observations showed similar
seasonal and spatial patterns in catch per unit effort. According to fishermen’s logbook data, the fishing effort
showed the seasonal and spatial differences; the highest values were recorded in autumn around the west coasts of
the Isle of Man. Questionnaire survey and fishery independent data showed similar results. Additionally,
questionnaire study provided the information on the historical changes in stock.

To achieve an ecosystem based approach to fisheries management it is necessary to have a full understanding of
the species’ bio-ecological characteristics, mortality and fishing effort. In conclusion, the data from catches of
brown crab with basic characteristics (e.g. sex and CW) should be recorded by commercial fishermen using on-
board cameras and catch data should be recorded by the commercial fisheries loghooks to monitor crab populations
in the long term.

Keywords: Fisheries management, fishery dependent data, fishery independent data, local ecological knowledge
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OZET

Kapidag Yarimadasi’nda bulunan tintinnid tiirlerini, bolluklarini ve ortamin bazi ekolojik 6zelliklerini belirlemek
amaciyla, Nisan 2011-Ocak 2012 déneminde 40 um g6z agikligina sahip plankton kepgesi ve su 6rnekleyicisi
yardimiyla 3 istasyondan (5 derinlik)mevsimlik 6rneklemeler yapilmustir.

Elde edilen 6rneklerin incelenmesi sonucunda 4 familya, 6 cinse ait toplam 7 tiir belirlenmistir. Tintinnidae
familyasinin diger familyalara gore {ic tiir ile daha baskin oldugu (% 42,9), birey sayis1 agisindan ise Codonellidae
familyasina ait Tintinnopsis genusunun diger genuslara oranla baskin oldugu belirlenmistir. Tintinnopsis genusuna
ait en fazla birey sayis1 Ekim ayinda kaydedilmistir (1990 birey 1'*).Nisan ayinda yapilan 6rneklemede ise hem tiir
teshis hem de sayim orneklerinde tintinnidlere ait hi¢bir bireye rastlanmamuistir. Tiirlerin ¢alisma alaninda siklig1
incelendiginde, bes tiiriin “seyrek”,bir tiiriin “genellikle” ve bir tiiriin “cogunlukla” oldugu belirlenmistir.
Calisma siiresince deniz suyunun, sicaklik degerleri 7,5-26,0°C, tuzluluk degerleri %o 18,06-35,06, ¢6ziinmiis
oksijen degerleri 2,77-10,33 mg I ve klorofil-a degerleri ise 0,02-4,21ug I-1 arasinda degistigi kaydedilmistir.
Eldeki literatiir bilgilerine gore, bu tiirler Marmara Denizi i¢in daha 6nceki galismalarda bildirimi yapilmis
tiirlerdir.

Anahtar Kelimeler: Tintinnid, zooplankton, Marmara Denizi, Kapidag Yarimadasi, biyogesitlilik
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ABSTRACT

In order to determine the tintinnid species and abundances in the Kapidag Peninsula and some ecological factors
that affect distribution of the species, samples were collected with water sampler and a plankton net which has
specific aperture size (40 um) at 3 stations (5 depths) between April 2011-January 2012 seasonally.

From the examination of the samples, 7 tintinnid species belonging to 4 familia, 6 genus were identified.
Tintinnidae familiy represented to majority of the species composition (3 species, 42.9%). The genus Tintinnopsis
were observed as dominant when compare with the others according to numbers of individuals. The maximum
number of individuals of Tintinnopsis were recorded in October 2011 (1990 ind I-1). In April no tintinnid were
observed in the samples.As a result of evaluating of the data according to existence frequency of the species, 3
groups were obtained such as 5 “rare” species, 1 “common” species and 1 “abundant” species.

During the study, such as temperature (7.5-26.0°C), salinity (18.06-35.06 %o), dissolved oxygen (2.77-10.33 mg
I-1) and chlorophyll-a (0.02-4.21 pg 1-1) were recorded on each sampling occasion. According to literature
information, these species were already recorded in other studies for the Marmara Sea.

Keywords: Tintinnid, zooplankton, the Marmara Sea, Kapidag Peninsula, biodiversity
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OZET

Akdeniz’de 2012-2013 yillarinda sirasi ile 6trofik, mezotrofik ve oligotrofik ekosistemleri temsil eden Mersin
Korfezi, Rodos dongiisii ve agik sular1 kapsayan besende TUBITAK-111Y023 numarali proje kapsaminda deniz
calismalar1 yapilmigtir. Caligma siiresince 3 farkli ekosistemi temsilen 5 istasyon Temmuz-Eyliil 2012 ve Mart-
Mayis 2013’de olmak flizere 4 kez ziyaret edilmistir. Su kolonunda belirli derinliklerden kimyasal (nitrit+nitrat,
fosfat, silikat) ve biyolojik (biyiikliige bagl (pikoplanktonik (0.2-2 um), nanoplanktonik (2-5 um) ve biiyiik
hiicreler (5 pm<) klorofil a) parametrelerin yant sira su kolonunda sicaklik, tuzluluk ve yogunluk gibi degiskenler
Olglilmiistiir. Ayrica bu ii¢ farkli bolgeye ait 14 yillik uydu klorofil verileri de bdlgelerdeki dinamiklerin
anlagilmasi i¢in degerlendirilmistir.

Mersin Korfezi kiyisal ylizey sularinda nehir etkisiyle tuzluluk degerleri yagislarin oldugu bahar sezonunda
diismektedir. Termoklin tabakasi acik sularda 60 metre derinlikte olusurken, Rodos upveling bolgesine dogru
yiizeye yaklasarak 25 m civarinda gozlenmistir. Nehir etkisindeki Mersin Korfezi kiy1 sularinda besin tuzlari
konsantrasyonlar: derinlikle azalirken, acik sularda derinlikle artis gostermistir. Rodos upveling bolgesinde ise
asagidan yukari tasinim olaymdan dolayr besin tuzu konsantrasyonlari agik sularin tersine 60 metrenin altinda
hizla artmakta ve bu derinlikteki konsantrasyonlar nehir etkisi altindaki Mersin Koérfezi kiy1 sularindan daha
yiiksek bulunmustur. Bu fiziksel ve kimyasal parametrelerin biyolojik verilerdeki yansimasi olarak derinlikle
biitiinlestirilmis klorofil miktarlari Rodos Bolgesi’nde yiiksek bulunmustur. Genel olarak toplam klorofile en
biiyiik katkiy1 galisma siiresince pikoplanktonik hiicreler yapmustir. Ikinci baskin grup 5 um’den biiyiik hiicreler
oldugu bulunmustur. Nanoplanktonik hiicreler ise kiyisal istasyonun disinda toplam klorofile en az katkiy1 yapan
gruptur. Dip Klorofil Maksimum agik sularda 100 metre civarinda gozlenirken Rodos bdlgesinde yiizeye
yaklagarak 70 metre araliginda olusmustur.

Bahsedilen ii¢ farkli bolgenin 2002-2015 yillart arasinda 6lgiilmiis aylik ortalama uydu klorofil verileri
kiyaslandiginda, genel olarak Mersin Korfezi’'nin daha dinamik oldugu ve yiiksek yiizey klorofil
konsantrasyonlarina sahip oldugu gozlenmistir. Rodos Bdlgesi ve agik sulardaki dl¢iimler ise genel olarak benzer
dinamikler gostermistir. Fakat belirli zamanlarda (Mart 2003, 2007 ve 2008) Rodos upveling bolgesinde olusan
fitoplankton patlamalari neticesinde 6l¢iilen konsantrasyonlar diger tiim bolgelerden yiiksek bulunmustur.

Anahtar Kelimeler: Klorofil a, fitoplankton, uzaktan algilama, Mersin Korfezi, Rodos Dongiisii
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ABSTRACT

Within the framework of the TUBITAK-111Y023 project, basin surveys were carried out during 2012-2013 at
three different ecosystems composed of highly eutrophic Mersin bay, mesotrophic Rhodes gyre area and lastly the
oligotrophic offshore waters of the northeastern Mediterranean, respectively. Total 5 stations representing such
ecosystems have been revisited four times during July-September 2012 and March-May 2013. Physical
(temperature, salinity, density), chemical (nitrite+nitrate, phosphate, silicate) and biological (size-fractionated
phytoplankton including picoplanktonic (0.2-2 pm), nanoplanktonic forms (2-5 pm) and larger cells (5 pm<),
chlorophyll a) parameters were sampled both from the water coulmn and at discrete depths. In addition, satellite
images were evaluated for the past 14 years for each regional ecosystem to understand the trends in surface
chlorophyll.

Gradual decrese in surface salinity of Mersin bay shelf waters is observed with increased precipitation & river
inputs during spring. To a seasonal thermocline was met around 60 meters in offshore waters whereas it rose up
to 25 m at Rhodes Gyre area. Due to excess freshwater input, concentration of dissolved nutrients tend to decrease
with depth in Mersin Bay whereas the profile was just the reverse in the offshore waters. In contrast to offshore
waters, as a consequence of efficient upwelling nutrient concentrations showed an abrupt increase just below 60
m in the Rhodes Gyre area which exceeds much the levels observed in Mersin bay shallow shelf waters. Such
unique physicochemical structure led for high depth integrated chlorophyll levels in the Rhodes Gyre area. In
general, bulk chlorophyll was dominated by picoplankters throughout the study period. This group was followed
by larger cells (5 pm<). Contribution of nanoplankton to total chlorophyll was generally insignificant except the
pronounced contribution made in coastal waters during March 2013. While Deep Chlorophyll Maximum was
observed = 100 m in offshore waters, it was situated around 70 m in the Rhodes Gyre area.

Among the three different ecosystems, Mersin Bay was found most productive with higher surface chlorophyll
content based on the averages of monthly satellite chlorophyll data calculated for the period 2002-2015. Although,
Rhodes Gyre area and offshore waters have displayed almost similar trends for most of the time, blooms observed
in March 2003, 2007 and 2008 in the Rhodes Gyre area have exceeded much the chlorophyll levels observed even
for the highly eutrophic Mersin Bay.

Keywords: Chlorophyll a, phytoplankton, remote sensing, Mersin Bay, Rhodes Gyre
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OZET

Fitoplankton, besin ve elementlerin kiiresel dongiilerinde onemli ve dinamik olarak aktif bir rol oynar ve deniz
besin aglarinin temelini olusturur. Fitoplankton dagilimina bagli olarak Dogu Karadeniz bélgesinin fitoplanktonik
yapmin ve fitoplankton biyokiitlesinin mevsimsel degisimini ortaya koymak amaciyla, fitoplanktonun tiir
kompozisyonu ve bollugu incelenmistir. Bu ¢alisma, Samsun - Bafra (Kizilirmak desarj alani) ile Artvin - Hopa
arasinda belirlenen 14 istasyonlara ait 6 derinlikten Subat, Mayis ve Agustos 2013 tarihlerinde fitoplankton
ornekleri toplanmistir. Bu ¢aligmada toplanan fitoplanktonik organizmalarin indeks uygulamalartyla analitik
olarak bolgesel farkliliklar1 veya benzerliklerinin degerlendirilmistir.

Calhgilan  donemlerde  Bacillariophyceae, Dinophyceae, Dictyochophyceae, Euglenophyceae, ve
Prymnesiophyceae siniflarina ait toplam 104 tiir saptanmistir. Planktonik komiinitede Bacillariophyceae ve
Dinophyceae’ye ait tiirlerin baskin oldugu tespit edilmistir. Hiicre sayilarinin en yiiksek oldugu dénemin Agustos
ayma (6.95 x 108 hiicre/l), en diisiik oldugu dénem ise Subat ayina (5.72 x 10° hiicre/l) rastladig1 gdzlenmistir.
Istasyonlarin planktonik topluluklar1 bakimindan kalitatif ve kantitatif benzerlikleri Kiimelenme (Cluster) ve Cok
Boyutlu Olgeklendirme (MDS) analizleri ile incelenmistir. Bunun yaninda plankton topluluklarmin cesitliligi,
zenginligi ve diizenliligi baz1 diversite indeksleri (Margalef indeksi, Shannon-Weiver indeksi, Pielou diizenlilik
indeksi, Simpson indeksi) ile agiklanmaya caligilmistir.

Fitoplankton tiirlerinin olusturduklar1 komiinitelerde diversite indeksleri incelendiginde, Shannon-Weiver (H') ve
Margalef (d) indekslerinin en diisiik oldugu derinlikler, Subat ayinda 30 metre, Mayis ayinda 50 metre ve Agustos
ayinda ise 30 metre olarak gozlenmistir. Tiir ¢esitliligi indeksinin bu sekilde degismesinin, ¢evresel parametrelerin
bir tir tarafindan en iyi sekilde degerlendirildigi ve rekabetin bir tir tarafindan kazamldigim
gostermektedir.Cluster analizi ve MDS analizi sonuglarinda ise istasyonlarda kiyidan agiga dogru gidildikce
birbirleriyle benzerlikleri mevcut ancak kiyiya paralel noktalardaki istasyonlarda farkliliklar daha belirgin oldugu
gorilmiistiir.

Anahtar Kelimeler: Karadeniz, fitoplankton, tir ¢esitliligi, MDS
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ABSTRACT

Phytoplankton play a significant and dynamically active role in the global cycles of nutrients and elements, and
form the base of marine food webs. In order to reveal seasonal changes of the structure of phytoplankton and
phytoplankton biomass of the Eastern Black Sea region were studied species composition and abundance of
phytoplankton were investigated. Samplings were performed in the Eastern Black Sea Region between Samsun —
Bafra (Kizilirmak Discharge) and Artvin—Hopa. Phytoplankton samples were collected in February, May and
August 2013. Plankton samples were taken from six differents depths at 14 stations. This study collected
phytoplankton organisms with an analytical index of applications are evaluated by regional differences or
similarities.

A total of 104 species were identified related to the classes Bacillariophyceae, Dinophyceae, Dictyochophyceae,
Euglenophyceae and Prymnesiophyceae. It was ascertained that the species related to Bacillariophyceae and
Dinophyceae are dominant in plankton community. It was observed that the numbers of their cells are the highest
in August (6.95x106 cell/l) and the lowest in February (5.72x106 cell/l).Planktonic community structures of
stations were examined by the Cluster and Multi-Dimensional Scaling analysis (MDS). Furthermore, to clarify the
diversity, abundance and regularity, several diversity indexes (Margalef index, Shannon-Weiver index, Pielou
index, Simpson index) were used.

While examining diversities of the communities that composed of phytoplankton species, Shannon-Weiver (H")
and Margalef (d) index’s values were the lowest at 30 meters in February, 50 meters in May and 30 meters in
August. Accordig to Cluster and MDS analysis, results was found to be similar from coast to open sea at each
stations, However differences were more significant between the regions along the shore.

Keywords: The Black Sea, phytoplankton, species diversity, MDS.
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OZET

Oligotrofik ozellikler tasidigr bilinen Dogu Akdeniz’in kuzey dogu kita sahanligi sulari, karasal kaynaklardan
kirlenen nehirlerin tasidig1 besin tuzlarmin katkistyla daha iiretken deniz alanlaridir. Ozellikle, yar1 kapali olan
Iskenderun ve Mersin Korfez igi s1§ sular1 insan kaynakli baskilarin en fazla goriildiigii alanlardir. Bu iki
korfezdeki su kalitesi degisimlerin belirleme ve trofik durum siniflamasina yonelik olarak korfez iglerinde ve giris
alanlarinda, ozellikle yaz ve kis dénemlerinde fiziko-kimyasal &lgiimler yapilmustir. Otrofikasyon gostergesi
parametreler (besin tuzlari, toplam-P, ¢dzlinmiis oksijen, klorofil, Seki derinligi), belirlenen ¢ok sayida istasyonda
Olciilmiistiir. Bunlarin korfez sularindaki alansal ve mevsimsel degisimleri incelenmis ve degisim araliklari
belirlenmistir. Tki korfezdeki su kalitesi siniflamasinda iki farkli metot (cok degiskenli degerlendirme metodu,
TRIX ve HEAT) uygulanmstir. TRIX indeksi, 4 degiskenin (¢6ziinmiis inorganik Azot, toplam Fosfor, Klorofil-
a ve ¢ozlinmiis Oksijen) kombinasyonundan olusan bir hesaplama yontemidir; skalas1 0-10 araliginda degisen bu
indeks, Akdeniz iilkelerince 1990’11 yilin sonlarindan itibaren yaygin olarak kullanilmaktadir. Mersin ve
Iskenderun kérfez sular1 igin hesaplanan klasik TRIX indeksi, 0,1-5,55 araliginda degisim gostermistir. En yiiksek
degerler, kirliligin yogun oldugu Mersin i¢ korfez sularinda bulunmustur. Bati Akdenize gore yiiksektir. Dogu
Akdeniz’in oligotrofik olmasi, bdlgeye uygun TRIX indeksi hesaplamasinin gerekliligini gdstermistir.

Icerisinde TRIX indeksi hesaplamasinda kullanilan 6trofikasyon gostergesi parametrelerin dlgiim sonuglart
incelenerek, karasal baskilarin en zayif oldugu alan 6zellikleri “referans ortam” 6zeliklerini en fazla %50 asan iyi
kalite ekolojk 6zelliklere sahip sular i¢in “sinir degerler” olarak belirlenmistir. Bunlar esas alinarak “ekolojik kalite
orant” hesaplamalar1 i¢in Baltik Denizi’nde 2000’1 yillardan beri uygulanan HEAT metodolojisi benimsenmistir.
Referans degerlere gore hesaplanan “ekolojk oranlar” kullanilarak korfez yiizey sularmin ekolojik ozellikleri
iyi/orta/kotii kalite olarak smiflamalari yapilmistir. Karasal baskilardan uzaktaki alanlarinin yaz ve kis
donemlerinde “iyi kalite” 6zelliktedir (referans/dlgiilen deger oran> 0,8). Insan kaynakli baskilarin yogun oldugu
ve kirlilik gostergesi parameterelerin en az 5-10 kat artis gosterdigi sicak alanlarda bu oran 0,5’in altinda kaldig
ve su kalitesi “orta-kotii” olarak simiflandirilmistir. “Iyi kalite” deniz ortami, oligotrofik &zellikte iken, &trofik
duruma meyilli veya 6trofik olan i¢ korfez sular1 insan kaynakli baskilarin belirgin gézlendigi alanlardir. Bu
calismanin sonuglari, Dogu Akdeniz kiyisal deniz alanlarini korumaya yénelik hedeflenen “Iyi Cevresel Durum”
hedeflerini belirlemeye yonelik iyi kalite sucul ortam “siir deger” Ongériisii i¢in bir pilot uygulama olarak
goriilebilir ve gelistirmeye acgiktir. Belirtilen sinir degerler kullanilarak, Dogu Akdeniz ve Ege Denizi lizerindeki
insan kaynakli baskilarin ayn1 6lgekte ve ayni “referans sartlara” gore incelemek miimkiindiir.

Anahtar Kelimeler: Akdeniz, iskenderun ve Mersin Kérfezi, kiyr sulari, dtrofikasyon degerlendirmesi, trofik
durum
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ABSTRACT

The oligotrophic character of the main body of the Eastern Mediterranean Sea is well established, however,
anthropogenic sources originated from the terrestrial sources such as river discharge of nutrient create productive
coastal areas. Particularly, due to their semi-enclosed and shallow layout, Mersin and Iskenderun Bays are affected
by those anthropogenic inputs extensively. Physico-chemical variables have been monitored in winter and summer
for 2 years in the inner and mouth of the bays to determine the water quality changes and trophic conditions.
Eutrophication indicator parameters (nutrients, total P, dissolved O, chlorophyll, Secchi disk depth) have been
measured in many stations. Spatial and temporal changes are observed and discrepancies are underlined. Two main
methods (multi parametric TRIX and HEAT) are used to classify of the water quality in the bays. TRIX is a linear
combination of the logarithms of four variables related to eutrophication: chlorophyll-a, dissolved nitrogen, total
phosphorus, and percent deviation from oxygen saturation values. Its scale is laid between 0 and 10 and the higher
number reflects more eutrophic conditions. It has been widely used in the Mediterranean countries for more than
two decades. Calculated TRIX values for the bays are laid between 0.1 and 5.55. The higher values are found in
the inner Mersin bay that has relatively higher values than the western Mediterranean. Oligotrophic nature of the
Eastern Mediterranean is shown that the region specific TRIX calculations are needed.

Thresholds for water quality classification are determined by the assessing of the variables that are also part of the
TRIX calculations and using stations called reference conditions that have the lowest anthropogenic impact. HEAT
methodology, which has been used in Baltic Sea since 2000’s, has been used for “ecological quality ratio”
calculations. Ecological ratios are calculated based on the reference values and surface waters of the bays are
classified as good/moderate/bad. Stations are far away from anthropogenic impacts are in good condition
(reference/measured value >0.8). However, stations under the impact of heavy terrestrial impacts show 5-10 fold
higher values and the ratio is <0.5. The outcomes from this study can be assessed as a preliminary study that aids
to determine thresholds for “Good environmental status” goals to protect the Eastern Mediterranean coastal area.
It is still open to be developed further. In additionally, the developed tools will be used to evaluate anthropogenic
impacts in the Mediterranean and Aegean Sea in accordance with reference conditions.

Keywords:Eutrophication assessment, eutrophication indices, coastal waters, Mediterranean Sea
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OZET

[zmit K6rfezi, Marmara Denizi'nin dogu kesiminde yer alan ve yar1 kapali énemli bir su kiitlesidir. Izmit Kérfezi
cevresinde son 40 yildir hizli ve kontrolsiiz endiistriyel gelisme ve yogun kentlesme meydana gelmistir. Sonug
olarak, yogun bir sekilde deniz kirliligi ve ekolojik diizeyde degisimler gézlenmistir. Bunun en belirgin bulgulari
deniz ve sediman kirliligi, “red tide” vakalari, musilaj olusumlari, oksijen yoksunlugu, zaman zaman meydana
gelen balik dliimleridir. Ornegin, Ekim 2007°de Marmara Denizi ve izmit Korfezi yogun musilaj olayindan zarar
gOrmiistlir. Musilajolusumuna sebep oldugu saptanmig Prorocentrum sp.ve Gonyaulax sp. 2007 sonbaharinda bol
olarak tespit edilmistir. Izmit Kérfezi’ndeki fitoplankton bollugu ve miktar1 musilaj olaylar1 sirasinda ve
sonrasinda ayrica aragtirilmigtir.

Bu calismanin amact, Izmit Kérfezin’de 2008-2015 yillari arasinda fitoplankton tiirlerinin nicel dagilimlari ve tiir
cesitliligindeki sapmalarin1 tespit etmektir. izmit Kérfezi'nde 2008-2015 &rnekleme periyodu boyunca,
Dinophyceae, Bacillariophyceae, Haptophyceae, Chlorophyceae, Euglenophyceae ve Chrysophyceae olarak 6
farkl1 smifa ait fitoplankton tiirleri bulunmustur. Diatomlar ve Dinoflagelatlar izmit Korfezi fitoplanktonun
cogunlugunu temsil etmistir. Diatom ve dinoflagellat toplam sayilart 2008 yilindan bu yana bdlgeden bolgeye
degisiklik gostermistir. Calismada ayrica Dinoflagellat/Diatom oranlarinin da zamana karst degisimleri
incelenmistir. Bolgede her mevsim en yiiksek fitoplankton yogunlugunu Ceratium fusus, Ceratium furca,
Protoperidinium depressum, Protoperidinium claudicans ve Coscinodiscus radiatus tiirleri olusturmustur.
Prorocentrum sp. tiirleri izmit Kérfezinde ¢ok yaygindir ve asir1 iiremeleri ile Izmit Kérfezi cevresinde olumsuz
etkilere neden olmaktadir. Zaman zaman red-tide ve balik oliimleri Prorocentrum cogalmalarinin sonucu
olarakolugmustur. Bolgenin hidrografi ve besin tuzu dinamikleri fitoplanktonun zamansal ve mekansal dagilimi
iizerinde 6nemli rol oynamustir. Bu nedenle yillik fitoplankton bolluk ve komposizyondaki degisiklikler ile su
kolonunun yapis1 arasindaki iliski arastirilmigtir. Fitoplankton bollugu/kompozisyonu sonuglart ¢evresel
parametreler ile karsilastirilmig ve fitoplankton ¢cogalma/asir1 artis donemleri belirlenmistir.

Anahtar Kelimeler: izmit Kérfezi, Marmara Denizi, fitoplankton, besin tuzu, musilaj, Dinoflagellat, Diatom
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ABSTRACT

Izmit Bay is one of the most important semi-enclosed water bodies in the eastern part of Marmara Sea. During last
40 years, rapid and uncontrolled industrial development and intensive urbanisation have been occurred around
Izmit Bay. Consequently, extensive marine pollution and changes in ecological level have been observed in recent
years. The most significant indicator of this situation can be listed as marine and sediment pollution,”’red-tide”
event, mucilage occurence, oxygen deficiency and fish mortality in some periods.The Sea of Marmara and Izmit
Bay intensively suffered from mucilage aggregates in October 2007. During 2007autumn, 2008 and 2009 winter,
the mixture of several phytoplankton species played key roles in the mucilage formation in Izmit Bay. The
mucilage producers Prorocentrum sp. and Gonyaulax sp. have been identified as abundant species in autumn 2007.
Phytoplankton composition and abundancehave also been investigatedin I1zmit Bay during and after those mucilage
events.

The purpose of the present workis to identify the phytoplankton species, their quantitative distributions and the
variances in diversity between 2008- 2015 in izmit Bay. During 2008-2015 sampling period phytoplankton species
in six different classes,Dinophyceae, Bacillariophyceae, Haptophyceae, Dicthyochophyceae, Euglenophyceae and
Chrysophyceae were observed in Izmit Bay. Diatoms and dinoflagellates represented the majority of
phytoplanktoncommunity in izmit Bay. The total numbers of diatoms and dinoflagellates varied from region to
region since 2008. Changes of dinoflagellate/diatom ratios were also examined during the study period. Ceratium
fusus, Ceratium furca, Protoperidinium depressum, Protoperidinium claudicans and Coscinodiscus radiatus own
the highest scores in all seasons in the region. Prorocentrum sp. is one of the most common speices in Izmit Bay.
The genus grows in extensive blooms and cause negative effects on environment of the Bay. From time to time,
red tides and fish mortalities have been occured as a consequence of Prorocentrum sp. blooms. Hydrography and
nutrients dynamics of the region played the key roles on temporal and spatial distribution of phytoplankton species.
Therefore, the relationship between annual changes in phytoplankton abundance/composition andwater column
structure has been investigated.The results of the phytoplankton abundance/composition are compared with the
environmentalparameters, so the blooming period of phytoplankton species were determined.

Keywords: 1zmit Bay, Marmara Sea,phytoplankton, nutrients, mucilage, Dinoflagellata, Diatomeae
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OZET

Lagiiner alanlar bulunduklari ¢evrenin fiziksel ve kimyasal ¢evresel kosullarindan oldukga fazla etkilenen hassas
ekosistemlerdir. Dogal ya da insan kaynakli organik ve inorganik girdiler ile atmosferik olaylar, lagiiniin birincil
iiretim diizeylerini dolays1 ile tiim biyolojik siireclerini etkileyebilmektedir. Ulkemizin en biiyiik lagiinlerinden
biri olan Akyatan Lagiinii, Adana ilinin Karatas ilgesi sinirlar1 icerisinde bulunmakta ve Ramsar kapsaminda
koruma alan1 olarak degerlendirilmektedir. Bu ¢alismada, Akyatan Lagiiniinde klorofil-a miktarinin zamana bagh
degisimlerinin incelenmesi amaglanmigtir. Bu baglamda Nisan 2015 -Mart 2016 periyodunda, lagiin genelinde
secilmis olan 6 istasyonun yiizeyinden aylik olarak su rnekleri almmustir. En diisiik klorofil-a miktar1 0,4 mg/m®
olarak 2015 yil1 Haziran ayinda drenaj kanalina yakin olan istasyonda dl¢iilmiis, en yiiksek klorofil-a miktari ise
ayni yilin Agustos ayinda lagiiniin giineyindeki besi ¢iftligine yakin bolgede gézlenmistir. Genel itibariyla klorofil
a miktar1 zamansal olarak belirgin farkliliklar gosterirken, alansal olarak da degisiklik gostermistir. Geg sonbahar,
kis ve erken ilkbahar donemlerinde lagiiniin denizle birlestigi bolgede gorece diisiik olan kl-a degerleri, lagiiniin
orta bolgelerinde karasal girdilerin de etkisiyle artmistir. Lagiiniin batisina dogru tekrar azalan bu degerler, en
batisindaki istasyonda gogmen kuslarin bu bolgedeki yogunlugundan dolayi tekrar artis gostermistir. Diger aylarda
da lagiiniin orta bolgelerinde, 6zelikle drenaj girdilerinin etkisi altindaki bdlgelerde hemen hemen yil boyu yiiksek
degerler 6l¢iilmiistiir. Bazi hidrografik degiskenlerin (sicaklik, tuzluluk, istasyon derinligi, pH ve seki derinligi)
kl-a miktar1 iizerine etkisi incelendiginde yalmzca pH ile pozitif iliski gozlenmistir. Cevresel degiskenlerin
klorofil-a miktar: izerindeki etkisinin karasal girdilerin etkisiyle baskilanmis olabilecegi sonucuna varilmistir.

Anahtar Kelimeler: Akyatan Lagiinii, klorofil-a, zamansal degisim
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ABSTRACT

Lagoons are highly sensitive ecosystems affected by the physical and chemical environmental conditions.
Atmospheric phenomena with natural or man-made organic and inorganic inputs can effect the primary production
in connection with all biological processes in the lagoon. Akyatan Lagoon is one of the largest lagoon in our
country, is located within the borders of the province Karatas (ADANA) and is considered as a protected area in
framework of RAMSAR. In this study, we aimed to investigate the temporal change of the chlorophyll-a in the
Akyatan Lagoon. Surface water was sampled monthly at 6 stations, which distributed overal Lagoon, during the
period April 2015 - March 2016. The lowest chlorophyll-a was measured as 0.4 ug I at the station near the
drainage channel in June 2015, whereas the highest chlorophyll-a was observed at south of the lagoon being close
to farms in August of the same year. In general, chlorophyll-a concentrations showed significant differences both
of temporal and spatial scales. In late autumn, winter and early spring, chlorophyll-a is relatively low in the joint
area of the lagoon with sea and increased significantly due to the terrestrial inputs in the middle area of the lagoon.
This value is reduced again to the west of the lagoon and showed an increase again due to the density of migratory
birds in the west of the station. In the other months, higher chlorophyll-a values were observed almost year-round
in the middle of the lagoon, especially regions under the effects of drainage inputs. Some hydrographic variables
(temperature, salinity, station depth, pH and secchi depth) was tested in order to determinate the their effect on the
chlorophyll-a. The positive correlation was observed only with pH values. The effect of environmental variables
on the chlorophyll-a is concluded may be suppressed by the effect of terrestrial inputs.

Keywords: Akyatan Lagoon, chlorophyll-a, temporal variation
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GEMLIK KORFEZI SU KALITESI VE TROFiK SEVIYESININ CEVRESEL
DEGISKENLER VE FITOPLANKTON BOLLUGU KULLANILARAK
KARSILASTIRMALI ANALIZi

Muharrem Balc1*, Neslihan Balkis
Istanbul Universitesi, Fen Fakiiltesi, Biyoloji Bolimii 34134 Vezneciler, Istanbul.

OZET

Bu caligma fitoplankton bollugu ve cevresel degiskenler kullanilarak ortamun su kalitesi ve trofik seviyesini
belirlemek amaciyla, Haziran 2010-Mayis 2011 déneminde Gemlik Korfezi’'nde gerceklestirilmistir. Calisma
sonucunda Cyanophyceae (%1,30), Dinophyceae (%53,90), Dictyochophyceae (%1,95), Bacillariophyceae
(%41,55) ve Chlorophyceae (% 1,30) siniflart olmak iizere toplam bes fitoplankton grubu saptanmistir. Caligma
siiresince en diisiik ve en yiiksek fitoplankton bollugu Nisan 2011 (7,4 x 10° hiicre 1'') ve Temmuz 2010 (251,8 x
10® hiicre 1) dénemlerinde tespit edilmistir. Deniz suyu sicakligr §,11-29,30 °C, tuzluluk %o 15,93-38,65,
¢Oziinmiis oksijen (CO) degeri ise 2,06-15,55 mg I arasinda degisim gdstermistir. Caligmada 12 aylik 6rnekleme
donemindeNO243-N miktarlar1 0,01-12,31 pg-at I'* arasinda degisim gosterirken NH4-N miktarlar1 0,02-1,83 pg-
at I, PO4-P degerleri 0,02-2,96 pg-at I'* arasinda kaydedilmistir. Ornekleme yapilan istasyonlarda Slgiilen SiOg4-
Si degerleri 0,08 pg-at It ve 38,11 pg-at Si I araliginda degisim gdstermistir. Calismanin genelinde 0,5-20 m
araliginda klorofil-a yogunluklarindaki mevsimsel farkliliklardan dolay1 diisiik su kalitesi ve yiikksek mezotrofik
ile koti su kalitesi ve otrofik durum ortaya c¢ikmistir. Korfezin genelinde TRIKS su kalite indisi 0-4
araligindabelirlenmis, yiiksek su kalitesi ve diisiik trofik diizey, CO degerleri agisindan ise yiiksek kalite durumu
tespit edilmistir.

Calismanin genelinde fitoplankton tiir bollugu ve klorofil-a degerleri diisiik ya da kotii su kalitesi gibi benzer kalite
durumuna isaret ederken CO, TRIKS, Margalef ve Evennes indeksleri yiiksek kalite, oligotrofik ve diisiik trofik
seviye diizeylerini ortaya koymustur. Menhinick indeksi ise su kolonu boyunca su kalitesi agisindan tutarsiz
sonuglar ortaya koymustur.

Anahtar Kelimeler: Su kalitesi, trofik seviye, fitoplankton, Gemlik Ko6rfezi
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COMPARATIVE ANALYSIS OF WATER QUALITY AND TROPHIC STATE
OF GEMLIK GULF BY USING PHYTOPLANKTON ABUNDANCE AND
ENVIRONMENTAL VARIABLES

Muharrem Balc1*, Neslihan Balkis

Istanbul Universitesi, Fen Fakiiltesi, Biyoloji Boliimii 34134 Vezneciler, Istanbul.

ABSTRACT

This study was carried out to detect water quality and trophic status of the environment by using phytoplankton
abundance and environmental variables in Gemlik Gulf between Jun 2010 and May 2011. As a result of the study,
five phytoplankton class was recorded such as Cyanophyceae (1.30%), Dinophyceae (53.90%), Dictyochophyceae
(1.95%), Bacillariophyceae (41.55%) and Chlorophyceae (1.30%). During the study, the lowest and highest total
phytoplankton abundance was recorded in April 2011 (7.4 x 108 cells L) and July 2010 (251.8 x 10° cells L ™).
During the study, seawater temperature had changed between 8.11-29.30 °C, salinity between 15.93-38.65%o,
Dissolved Oxygen (DO) between 2.06-15.55 mg I'2. The amounts of NO+3-N to be 0.01-12.31 pug at 1", NH4-N to
be 0.02 to 1.83 pg at I}, PO4-P values 0.02 to 2.96 pg at 1" ranged. In the sampling stations, the amount of SiOs-
Si values was ranged between 0.08-38.11 ug at I'%. In the study, low water quality and high-mesotrophic, bad water
quality and eutrophic situation has arisen at water column between 0.5-20 m due to the differences in seasonal
changes in chlorophyll-a densities. TRIX values were ranged between 0-4 which indicates that high quality and
low trophic level across the gulf, while high quality status was detected according to DO.

Throughout the study, the ecological categories according to the cell number, DO concentrations, TRIX, Margalef,
and Evennes index indicated high quality, oligotrophic and low trophic level, while the abundance and chlorophyll-
a values indicated similar environmental quality like as low or bad water quality. Menhinick’s index quality scales
showed inconsistent results throughout the water column.

Keywords: Water quality, trophic status, phytoplankton, Gemlik Gulf
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YENILENEBILIR ENERJi KAYNAGI OLARAK MiKROALGAL LiPiTLER

Oya ISIK, Leyla USLU, Burcu AK
Cukurova Universitesi, Su Uriinleri Fakiiltesi, Deniz Biyolojisi Anabilim Dali, 01330 Saricam, Adana, Tiirkiye
(oyaisik@cu.edu.tr)

OZET

Denizel mikroalgler, boliinerek saatler icerisinde kiitlelerini katlayabilmeleri, kiiltiirlerinde deniz suyu
kullanilmasi, yi1l boyunca hasat edilebilmeleri, atmosferde artmasini istemedigimiz CO, gazini besin olarak
kullanmalar1 vebdylece atmosfere salinan sera gazi miktarini diigiirmeleri, kara bitkilerine gore daha etkin
fotosentetik aktiviteye sahip olmalari, karasal yag bitkilerine gore iiretimleri icin tarim arazilerine ihtiyag
duyulmamasi avantajlarina sahiptirler. Tarim arazilerinin gida yerine yakit elde etmek iizere yag bitkileri ekimi
i¢in kullanilmasi artan insan niifusu i¢in dogru bir yaklasim olarak da gériilmemektedir. Diinyanin dortte {igliniin
deniz ve okyanuslar olmasi ve lilkemizin de {i¢ tarafinin denizlerle ¢evrili olmasi, denizlerden daha fazla
yararlanmamiz gerektigini gosteren 6nemli bir gerekge olarak degerlendirilmektedir.

Bugiin pek ¢ok iilkede, yag iiretimini artirmak amaciyla yiiriitiilen arastirmalar biyokiitlesel verimlilik ve maliyet
analiz calismalari ile birlikte yiiriitiilmektedir. Cukurova Universitesi Su Uriinleri Fakiiltesi’nde besin eksikligi
uygulamalariyla stres faktorii olusturarak yag icerigi artirmaya yonelik on yili agan sure igerisinde yiiriitiilen
caligmalar agagidaki gibidir;

Laboratuvar kosullarinda %100 N eksikligi uygulanan Chlorella vulgaris hiicrelerinde %35.59 oraninda yag
iiretimi gergeklesmistir. C. vulgaris ile laboratuvar ortaminda elde edilen sonuglarin disar1 ortamda denendigi
fotobiyoreaktdr sistemde en yiiksek lipit oram %38.16+0.8 ve 0.409+0.0 gL biyomas orani ile %50 asilama ve
0.6 m/sn akis hizina sahip kiiltirde elde edilmistir. Mikroalg tarlerinden Isochrysis affinis galbana
(Pyrmnesiophyceae), Phaeodactylum  tricornutum  (Bacillariophyceae)  Porphyridium  cruentum
(Rhodellophyceae)’da N sinirlamasinin bitylime, lipit ve klorofil a igerikleri iizerine etkisinin arastirildigi
caligmada azot simirlamasinin . affinis galbana ve P. tricornutum’da lipit igeriginin yiikselmesine sebep oldugu
saptanmis, %50 N eksiltmesi uygulamasinda |. affinis galbana’da %30.91 lipit ve 0.755+0.03 gL biyomas, P.
tricornutum’da %30.18 lipit ve 0.978+0.02 gL biyomas belirlenmistir. Azot eksikligine bagli stresin,
fotobiyoreaktorde kiiltiire alinan P. tricornutum (Bohlin)’un lipit miktarina etkisinin arastirildigi bir bagka
calismada, digar1 ortamda, tubular fotobiyoreaktorlerde kiiltiire alinan Bacillariophyceae sinifina ait P.
tricornutum’da lipit igerigi %35.04 ve kuru madde miktar1 0.980+0.02 gL olarak belirlenmistir. Bir baska
caligmada P. tricornutum disar1 ortamda panel photobioreaktorde farkli 1s1k yollarinda (1, 3, 5, 7 ve 10 cm), %50
N eksikliginde ve %20 asilama yogunlugunda kiiltiire alinmigtir. Lipit, protein ve biyomas oranlari belirlenmistir.
En yiiksek lipit igerigi %34.6, 1.064 gL! biyomas verimliligi ile birlikte %50 N eksikligi ve 7 cm 151k yolunda
elde edilmistir. Azot eksikliginin Spirulina platensis’te lipit iiretimi {lizerine etkisinin arastirildigi bir baska
calismada %100 N eksiltilen besi ortaminda yag icerigi %17.05 ve kuru made miktar1 1 gL olarak saptanmistir.

Anahtar Kelimeler: Yenilenebilir enerji, mikroalgler, lipit, azot eksikligi
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MICROALGAL LIPIDS AS RENEWABLE ENERGY SOURCES

Oya ISIK, Leyla USLU, Burcu AK
Cukurova University, Faculty of Fisheries, Department of Marine sciences, 01330 Balcali, Adana, Turkey
(oyaisik@cu.edu.tr)

ABSTRACT

Marine microalgae have the advantages of rapid growth, the use of sea water for their culture, can be harvested
throughout the year, use of CO; as a nutrient and thus reducing the amount of greenhouse gases released into the
atmosphere, have a more photosynthetic efficiency than higher plant, no need to use agricultural land for
production. Using land for cultivated oil plant to produce energy instead of food is not seen as the right approach.
Three quarters of the World and three sides of the our country surrounded with the sea is considered as a major
reasons that we need to get more benefit from the sea.

Recently in many countries, researches carried out in order to increase the oil production in conjunction with
biomass productivity and cost analysis studies. We have studied for ten years about stress factors with deficiency
of nutrients to increase lipid production in Faculty of Fisheries, Cukurova University summarized below;

Increased lipid contents with the forming of the the stress factors with the nutrient deficiency treatments are as
follows; Chlorellavulgaris cells in laboratory conditions to appliednitrogendeficiencyrate 0f100%, oil production
was 35.59%. The results with C. vulgaris in laboratory conditions tried outdoor in photobioreactors system, and
the highest lipid content of 38.16% and biomass of 0.409+0.01 g%, obtained from the culture at which inoculation
rate was 50% and flow rate was 0.6 m/sn. In the study examined that the effects of nitrogen limitation on the
growth rates, lipid and chlorophyll a contents of the species of Isochrysis affinis galbana (Pyrmnesiophyceae),
Phaeodactylum tricornutum (Bacillariophyceae), Porphyridium cruentum (Rhodellophyceae) it was determined
that the nitrogen limitation increased the lipid content of I. affinis galbana and P. tricornutum. At the treatment of
50% of nitrogen reduction, 30.91% and 0.755+0.03 gL dry matter were determined for 1. affinis galbana, and
30.18% lipid and 0.978 +£0.02 gL dry matter for P. tricornutum. In another study at which investigated the effect
of the stress due to a lack of nitrogen on the lipid amount of P. tricornutum belong to Bacillariophyceae class
cultured in tubular photobioreactor outdoor, the lipid content of %35.04 and the dry matter of 0.980+0.02 gL !
were determined. Inthe other study P. tricornutum was cultured in a panel PBR system outdoor with different light
paths (1, 3, 5, 7 and 10 cm), 50% nitrogen reduction and with 20% inoculation density. Lipid, protein and biomass
rates were determined. The highest lipid content of 34.6% was obtained with 1.064 gL biomass productivity with
50% nitrogen reduction and 7 cm light path. In another study at which investigated the effect of nitrogen deficiency
on the production of lipid production in Spirulina platensis, the lipid content of 17.05% and the dry matter of 1
gL"* were determined in the nutrient medium 100% nitrogen deficient.

Keywords: Renewable energy, microalgae, lipid, nitrogen deficiency
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TEMMUZ 2013°TE GUNEYDOGU KARADENIZ’DE Noctiluca scintillans
TURUNE RASTLANMAMASI UZERINE
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OZET

Noctiluca scintillans bir¢ok nedenden 6tiirti Karadeniz ekosistemi dinamiklerini anlamak i¢in en 6nemli tiirlerden
biridir. Olusturdugu biiyiik bloomlar ile Karadeniz’in pelajik ekosisteminde onemli degisikliklere neden
olabilmektedir. Karadeniz’de N. scintillans tiiriiniin bilinen bir predatorii de bulunmamaktadir.

Bu ¢alismada, tiim zooplanktonun yaninda, N. scintillans tiiriiniin de mekansal kantitatif dagilimi, 2013 yili
Temmuz ay1 siiresince, giiney Karadeniz’de 30 istasyonda arastirilmistir. Ortalama bolluk ve biyokiitle degerleri
strastyla 16,799 ind/m2 and 1,478 mg/m2’dir. Karadeniz’in bat1 ve orta bolgelerinin ortalama bolluk ve biyokiitle
karsilagtirmasinda, N. scintillans miktarinin batida 5 kat daha fazla oldugu goriiliirken, dogu Karadeniz bolgesinin
kiy1 ve acik sularinda N. scintillans tiiriine ait bireylere rastlanmamustir. En yiiksek bolluk (190,745 ind/m?) ve
biyokiitle (16,785 mg/m?) degerleri Istanbul Bogazi’na en yakin istasyonda goriilmiistiir. Noctiluca’ya ait diisiik
bolluk ve biyokiitle degerleri giineydogu Karadeniz i¢in 6nceki ¢aligmalarda da rapor edilmistir. Ancak bu
caligmanin disindaki higbir ¢alismada giiney Karadeniz’in dogu bolgesinde Noctiluca’min tamamen yoklugundan
bahsedilmemigtir. Noctiluca’nin dogudaki bu yoklugunun ana nedenlerinin biri sicaklik ile iligkisine dayali
olabilir. Bu ¢alismada, su sicaklifi batida 26°C’nin altinda iken Karadeniz’in orta ve dogu bolgelerine dogru
gittikge sabit bir sekilde artis gostermistir. Noctiluca’nin dogu Karadeniz’de yoklugu 6nceki yillara kiyasla
Temmuz ay1 su sicakligindaki artisin bir isareti olarak yorumlanabilir.

Anahtar Kelimeler: Noctiluca scintillans, Karadeniz, bolluk, biyokiitle, mekansal dagilim
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ON THE ABSENCE OF Noctiluca scintillans IN THE SOUTHEASTERN
BLACK SEA IN JULY 2013
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ABSTRACT

For many reasons Noctiluca scintillans is one of the most important species with respect to understanding the
dynamics of the Black Sea ecosystem. Large blooms may occur causing substantial changes in the pelagic
ecosystem of the Black Sea. Furthermore, there is no known predator of N. scintillans in the Black Sea.

In this study, besides the total zooplankton, the spatial quantitative distribution of this species was investigated
during July 2013 at 30 stations along the entire southern Black Sea. The mean abundance and biomass values of
N. scintillans were 16.799 ind/m? and 1.478 mg/m? respectively. The comparison of mean abundance and biomass
values for the western and central Black sea showed the N. scintillans quantity to be 5 fold greater in the western
region whilst no individuals were observed in either inshore or offshore waters of the eastern Black Sea. The
highest abundance (190.745 ind/m?) and biomass (16.785 mg/m?) values were observed in the station nearest the
Bosphorus region. Low abundance and biomass values ofNoctiluca in the southeastern Black Sea were also
reported in previous studies. However unlike the present study, no previous studies describe a total absence of
Noctilucain July in the eastern zone of the southern Black Sea. One of the main reasons for the complete absence
of Noctiluca in the east could be related to temperature. In this study, the water temperature in the west was below
26°C whilst steadily increasing in the central and eastern Black Sea. The total absence of Noctiluca in the eastern
Black Sea could be a sign of an increased water temperature for July as compared to previous years.

Keywords: Noctiluca scintillans, Black Sea, abundance, biomass, spatial distribution
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HALIC’TE DOMOIK ASIiT DAGILIMININ CEVRESEL FAKTORLER iLE
BIRLIKTE INCELENMESI
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OZET

Fitoplankton, denizlerdeki birincil iiretimin en Onemli kaynagi olup, besin zincirinin ilk basamagini
olusturmaktadir. Ozellikle son yillarda, insan niifusundaki ve tarimsal faaliyetlerdeki artis, sanayilesme gibi gesitli
faktorler kiyisal sulardaki azot ve fosfor kaynaklarimi arttirmistir. Bu girdilerle beraber iklimsel ve hidrografik
kosullarda olusan degisiklikler, yiliksek iireme kapasitesine sahip bazi fitoplankton tiirlerinin neden oldugu asir1
iireme olaylarini da beraberinde getirmektedir. Asir1 iremeye neden olan bazi dinoflagellat ve diyatom tiirleri ise
insan sagligi, kabuklular ve baliklar tizerinde potansiyel tehdit olusturabilecek denizel toksinleri iretmektedir.

Potansiyel bir ndrotoksin olan domoik asit (DA), diyatom sinifina ait,genis sicaklik ve tuzluluk araliklarinda tireme
kapasitesine sahip Pseudo-nitzschia tiirleri tarafindan tiretilmektedir. Bu toksinin, kabuklu deniz {iriinleri, baliklar
ve bu trlnleri tiikketen insanlar {izerinde saglik problemleri olusturma potansiyeli olan Amnezik Kabuklu
Zehirlenmesi’ne (AKZ) neden oldugu bilinmektedir. Insanlarin, DA ile kontamine olmus iiriinleri tiiketmesiyle
ortaya ¢ikan norotoksik etkiler (kafa karigikligi, kisa siireli hafiza kaybi, hareketlerde uyumsuzluk, koma vb.)
oldukea belirgindir ve 6liime kadar uzanan ciddi sonuglara yol agmaktadir.

Tiirkiye denizlerinde, Pseudo-nitzschia tiirlerinin dagilimi, ekolojisi ve morfolojik 6zellikleri hakkinda bazi
calismalar olmasina ragmen, 6zellikle DA’nin deniz suyunda tespitini Ve bu toksinin mevsimsel dagilimini igeren
bir ¢aligma bulunmamaktadir. Calisma kapsaminda Hali¢’te DA’nin mevsimsel dagiliminin ¢evresel faktorler ile
olan iliskisinin belirlenmesi amaglanmistir. Bu amagla, toksin dagilimi Istanbul Hali¢’inde belirlenen 6istasyonda
1 yil boyunca (Agustos 2011-Temmuz 2012) Yiiksek Performans Sivi Kromatografisi-Floresans Dedeksiyonu
(HPLC-FLD)yontemiyle izlenmigtir. Ayrica tiim ¢aligma noktalarinda deniz suyuna ait fiziksel (tuzluluk, sicaklik)
ve kimyasal (besin elementleri) parametrelerde 6lgiilmiistir.

Calisma kapsaminda tespit edilen DA konsantrasyonlar10.21-58.17 ug/L arasinda degisim gostermistir. En yiliksek
biyotoksin miktart Mayis 2012’de, Halig orta boliimde (Camialti-Tersane bolgesi) tespit edilmistir. Domoik asitin
varligi, sicaklik ve tuzluluk degiskenleri ile iliskilendirilmistir. Ayrica, ortamdaki silikat ve fosfatin sinirlayici
etkisi ile yiiksek azot konsantrasyonlari domoik asit tiretimini artirici etkide bulunmustur.

Ticari balik¢ilik faaliyetleri agisindan bilyiik 6neme sahip Hali¢’te, DA miktarinin mevsimsel olarak izlenmesi,
deniz tirlinlerinin giivenli bir sekilde tiiketilmesi ve ekosistem saglig1 agisindan oldukga degerlidir. Tespit edilen
toksin miktarlar diisiik seviyelerde olsa bile, Istanbul Hali¢’i i¢in ilk bulgulari igerenbu calisma ile bolgesel ve
global literatiire katkida bulunulmustur.

Anahtar Kelimeler: Domoik asit, Pseudo-nitzschia, Yiiksek Performans Sivi Kromatografisi, Hali¢
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INVESTIGATION OF THE DISTRUBITION OF DOMOIC ACID AND
INTERACTIONS WITH ENVIRONMENTAL FACTORS IN THE GOLDEN
HORN ESTUARY, ISTANBUL
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ABSTRACT

Phytoplankton is the main source of primary productivity in marine environment and it is located on the first stage
of marine food web. Especially in recent years, various factors such as industrialization, increasing human
population and agricultural activities have promoted nitrogen and phosphorus sources in the coastal waters. These
inputs and changes on climatic and hydrographic conditions cause increase on algal bloom eventsof some
phytoplankton species which have high production capacity. Some of the dinoflagellate and diatom species
produce marine biotoxins which have potential risks on shellfish, fish and human health.

Domoic acid (DA), potential neurotoxin, is produced by some species of the diatom genus Pseudo-nitzschia and
these species have high production capacity in wide salinity and temperature intervals. DA, is responsible for
Amnesic Shellfish Poisoning (ASP), which has potential harmful effects on seafood (shellfish, fish, etc.) and public
health. After consumption of contaminated seafood products, people suffering from serious neurotoxic (confusion,
memory loss, disorientation, coma, etc.) symptoms and some cases end with mortality.

Altough several studies were performed on the Pseudo-nitzschia distrubition, ecology and morphology in Turkish
seas, no study was focused on determination and seasonal changes of DA in seawater. The main goal of this study
is to determine the seasonal distribution of DA and the relationship with environmental factors. For this purpose,
toxin distrubition was monitored with high performanceliquidchromatography-flourescence detection (HPLC-
FLD) method at 6 stations inthe Golden Horn Estuary, Istanbul, between August 2011 and July 2012. Also physical
(temperature, salinity) and chemical (nutrients) parameters were measured at the sampling stations.

In the studyperiod, domoicacid concentrations ranged from 0.21 to 58.17 pg/L in theseawater. The highestbiotoxin
concentration was found in themiddle section ofthe estuary(Camialt1 — Tersane area), in May 2012. Toxin presence
may be related to salinity and temperature. The limiting effect of thesilicate and phosphatewithhigh nitrogen
concentrations evaluated as associated promoting factors with DA production.

Seasonal monitoring of DA concentrations has significant importance on ecosystem health and safety of seafood
products consumption in the Golden Horn Estuary, which is an important area for industrial fisheries activities.
Even if toxin concentrations had found low generally, it is really important to get the first results of DA in the
Golden Horn Estuary and it contributes to the knowledge at regional and global scales.

Keywords: Domoic acid, Pseudo-nitzschia, High Performance Liquid Chromatography, Golden Horn Estuary
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MERSIN KORFEZi’NDE ZOOPLANKTON GRUPLARININ AYLARA GORE
DAGILIMI

Arife Zenginer Yilmaz’, Yesim Ak Orek
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(arife@ims.metu.edu.tr)

OZET

Yapilan c¢alismada, farkli derinliklere sahip istasyonlarda zooplankton ana gruplarinin bolluk ve biyokiitle
degerlerinin aylara gore degisimi arastirilmistir. Bu amacla, DEKOSIM projesi destegiyle enstitii aciklarinda
bulunan zaman serisi istasyonlarindan (20m, 100m ve 200m) Aralik 2013 tarihinden Aralik 2014 tarihine kadar
aylik olarak 6rneklemeler yapilmistir. Zooplankton 6rnekleri 200 mikron goz agikliginda ve 57 cm agiz ¢api olan
WP-2 cinsi agla ¢ekilmistir. Tiim su kolonunu orneklemek igin c¢ekimler dikey oOrnekleme seklinde
yapilmistir.Ornekler, %5' lik boraksla tamponlanmis formaldehit icerisinde saklanmustir. Bolluk ve biyokiitle
analizleri i¢in minimum 500-600 birey kullanilarak Hydroptic-Zooscan cihazi ile tek tek analiz edilmistir.

Zooplankton bollugu yil igerisinde kiy1 istasyonunda (20m) diger istasyonlara kiyasla daha fazla gézlenmistir.
Diger iki istasyondaki bolluk degerleri benzerlik gostermektedir. Kiy1 istasyonunda Haziran ve Eyliil aylarinda
pik goriiliirken diger istasyonlarda Agustos ayinda pik gézlenmistir. En diisiik ve en yiiksek bolluk degerleri kiy1,
orta ve acik istasyonlarda sirastyla su sekilde degismektedir: 146,3-6568,86 birey/m?, 133,70-915,46 birey/m3ve
62,27-1003,44birey/m3. Zooplankton ana gruplar: arasinda Copepoda grubu kiy1, orta ve agik istasyonlarda toplam
zooplanktonun 63%, 69% ve 71%’sini olusturmustur. Ikinci baskin grup olan Appendicularia yil igerisinde kiigiik
dalgalanmalar halinde artislar gostererek ortalama toplam zooplanktonun 10%, 9% ve 6% sin1 olusturmustur. Bir
diger 6nemli grup olan Cladocera ise daha ¢ok kiy1 istasyonunda Mayis (42%) ve Haziran (30%) aylarinda yiiksek
degerlere ulagmustir.

Biyokiitle sonuglar1 zooscan cihazi ile taranan her bir bireyin ellipsoidal degerleri hesaplanarak bulunmustur. En
diistik ve en yiiksek biyokiitle degerleri kiy1, orta ve agik istasyonlarda sirasiyla su sekilde degismektedir: 7,77—
384,51 mm¥m?, 9,52-92,56 mm?*m?3ve 10,02 — 162,65mm?3/md. K1y1, orta ve agik istasyonlarinin her birinde bolluk
ve biyokiitle degerleri arasinda pozitif iliski (r=0.99, r=0.71, r=0.97) bulunmustur. Kiy1 istasyonunda Kopepod
grubu toplam biyokiitlenin ¢ogunlugunu olustururken, orta ve agik istasyonlarda Copepoda yaninda Chaetognatha
grubu da biyokiitle degerlerinde 6nemli bir katkis1 olmustur. Kiy1 istasyonunda Cladocera grubu Mayis, Haziran
ve Temmuz aylarinda biyokiitle degerlerinde artislara neden olmustur.

Anahtar Kelimeler: Zooplankton, dagilim, bolluk, biyokiitle, Mersin Ko6rfezi

Tesekkiir:Bu ¢alisma, Kalkinma Bakanlig: tarafindan desteklenen DEKOSIM projesi (Deniz Ekosistem ve Tklim
Arastirmalar1 Merkezi, Proje Kodu: BAP-08-11-DPT.2012K120880) kapsaminda yapilmistir.
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MONTHLY DISTRIBUTION OF MAIN ZOOPLANKTONIC GROUPS IN
THE MERSIN BAY

Arife Zenginer Yilmaz’, Yesim Ak Orek
Middle East Technical University-Institute of Marine Science, Erdemli-Mersin
(arife@ims.metu.edu.tr)

ABSTRACT

In this study, abundance and biomass of different zooplanktonic groups were investigated at three different
stations. For this aim, zooplankton samples were collected from December,2013 to December, 2014 at three
different time series stations (coast:20m, middle: 100m ve open: 200m) with the support of DEKOSIM project.
Mesozooplankton samples are collected by using a WP-2 closing net with 200 micron mesh size and 57 cm mouth
diameter. Samples are preserved with 5% borax-buffered formaldehyde. At least 500 individuals were analyzed
with Hydroptic-Zooscan for abundance and biomass analyses.

Abundance of zooplankton in the coastal station was higher than the other two stations.

The abundance values in the middle and open stations showed similar distribution. In June and September two
peaks were observed in the coastal station, while in the middle and open stations only one peak were observed in
August. Minimum and maximum abundance values in coastal, middle and open stations changes between 146.3—
6568.86 ind/m?, 133.70-915.46 ind/m* 62.27-1003.44 ind/m?3, respectively. Copepoda constituted 63%, 69% ve
71% of total zooplankton main groups in coastal, middle and open stations, respectively. The second important
group was Appendicularia which constituted 10%, 9% ve 6% of total zooplankton. In the coastal station, Cladocera
constituted 42% ve 30% of total zooplankton in May and June, respectively.

Zooscan were used to analyze the ellipsoidal volume of individuals one by one. Minimum and maximum biomass
values in coastal, middle and open stations changes between 7.77-384.51 mm3®/m?, 9.52-92.56 mm®m?3ve 10.02—
162.65 mm®/m?3, respectively. There were positive correlation (r=0.99, r=0.71, r=0.97) between abundance and
biomass values in all stations. Copepoda constituted the majority of zooplankton in the coastal station, while
Copepod with Chaetognatha constituted the majority of zooplankton in the middle and open stations. During May,
June and July Cladocera were the second important group in the coastal station.

Keywords: Zooplankton,distribution, abundance, biomass, Mersin Bay
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MERSIN KORFEZI'NDE iHTIiYOPLANKTON DAGILIMI VE BOLLUGU

Yesim Ak Orek”, Siileyman Tugrul, Hasan Orek

ODTU, Deniz Bilimleri Enstitiisii pk 28 Erdemli-MERSIN
(yesimak@ims.metu.edu.tr)

OZET

Mersin Korfezi'nde pelajikte yer alan kemikli baliklarin yumurta ve larvalarinin dagilim ve bollugunu belirlemek
amaciyla25-26 Aralik 2014, 22 Subat- 3-4 Mart 2015, 30 Nisan 2015 ve 22 Ekim 2015 tarihlerinde R/V Bilim-2
aragtirma gemisi ile 6rneklemeleryapilmistir. Vertikal ihtiyoplankton 6rneklemeleri; ¢apt 70 cm, ag uzunlugu 130
cm ve ag goz agikligr 500 mikron Hensen tipi plankton kepgesi ile Aralik doneminde 13, Subat- Mart doneminde
10, Nisan ve Ekim dénemlerinde 12 adet istasyonda gergeklestirilmistir. Her istasyonda fiziksel, kimyasal ve
biyolojik parametredlgiimleri yapilmustir.

Arastirma bolgesinde 733 adet yumurta, 683 adet prelarva ve 461 adet postlarva elde edilmistir. Korfez genelinde
29 familyaya ait 70tlirin yumurta, prelarva ve/veya postlarvast belirlenmis olup Nisan 2015 déneminde
ihtiyoplankton tiir toplugunun ve bollugunda artig gézlemlenmistir. Caligmamizda baliklarin erken gelisim evreleri
acisindan degerlendirildiginde; Aralik ve Subat- Mart donemlerinde yumurta sathasinda, Nisan doneminde
prelarva safhasinda ve Ekim doneminde de postlarva safhasinda bireylerin daha yogun oldugu belirlenmistir.
Lessepsiyan balik tiirlerinin embriyonik gelisim evreleri hakkinda bilginin az olmasive tespit edilen balik
yumurtalarinin embriyonik sathanin baglarinda ve/veya deforme olmasi sebebiyle tiir tayinleri yapilamamis olup
toplam yumurta miktarinin % 17.6 'sin1 tegkil etmektedir.

Ihtiyoplankton bollugu agisindan Aralik déneminde kiiciik pelajik baliklardan Sardina pilchardus yumurta ve
postlarvasi ile Etrumeus teres prelarvasi baskin durumundadir. Subat sonu Mart baginda Engraulis encrasicolus
yumurta ve prelarvasi yogun iken Soleidae spp. postlarvasinin yogun durumdadir. Nisan déneminde Sardinella
aurita tiiriiniin yumurta ve prelarvasi bol bulunurken E. encrasicolus postlarvasi en fazla yogunluga sahiptir. Ekim
doneminde Bregmaceros atlanticus tiiriiniin postlarvast yogun olarak saptanmis olup ¢aligma sahasinda 20 m
derinligin {izerindeki istasyonlarda dagilim gostermektedir. Mersin Korfezi genelinde ihtiyoplankton
komposizyonu incelendiginde kiigiik pelajik baliklarin baskin oldugu belirlenmistir.

Anahtar Kelimeler: Bolluk, dagilim, ihtiyoplankton, Mersin Korfezi
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DISTRIBUTION AND ABUNDANCE OF ICHTHYOPLANKTON IN THE
MERSIN BAY

Yesim Ak Orek”, Siileyman Tugrul, Hasan Orek
Middle East Technical University-Institute of Marine Sciences, P.O. 28, 33731 Erdemli-Mersin
(yesimak@ims.metu.edu.tr)

ABSTRACT

The main task of this study was to determine the abundance and distribution of pelagic eggs and larvae of Teleost
fishes in the Mersin Bay. Samples were collected during the following cruises with R/V Bilim2; 25-26th December
2014, 22th February and 3-4th March 2015, 30th April 2015 and 22th October 2015. Ichthyoplankton samples
were towed vertically from 13 stations in December, 10 stations in February-March, same 12 stations in April and
October using a Hensen net (70 cm diameter, 500 um mesh). Physical, chemical and some biological parameters
were measured at each station.

A total of 733 eggs, 683 yolk-sac larvae and 461 preflexion larvae were obtained in the study area. 70 species of
eggs and/or larvae, representing 29 families of teleost fishes, were identified. Ichthyoplankton species assemblages
and abundance were increased in April 2015. If the present study were evaluated according to the early life history
stages of fish,;the egg stage in December and February-March period, the yolk sac larvae stage in April period and
the preflexion larvae stage in October period were observed more intense.Many of the eggs encountered (17.6%
of the total eggs) could not be identified due to the being in early stages of embryonic period, morphological
deformation on the eggs and/or a little knowledge about early stage of Lessepsian fish species.

The eggs and preflexion stages of Sardina pilchardus with yolk sac larvae of Etrumeus teres were found to be
most abundant species in December. The eggs and yolk sac larvae of Engraulis encrasicolus and preflexion larvae
of Soleidae spp. were most abundant species within the ichthyoplankton density in the end of February and in the
beginning of March.During April 2015, eggs and yolk sac larvae of Sardinella aurita species and preflexion larvae
of E. encrasicolus were determined to be the highest density. In October, the abundance of preflexion larvae of
Bregmaceros atlanticus were high and they were distributed in the stations higher than 20 m depth in the study
area. Generally, the ichthyoplankton assemblage in the Mersin Bay were overwhelmingly dominated with small
pelagic Teleost fishes throughout the study period.

Keywords: Abundance, distribution, ichthyoplankton, the Mersin Bay
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DOGU KARADENIZ KIYI BOLGESINDE BiRINCIL URETIM VE
MIKROZOOPLANKTON OTLAMASI

E. Yesim Ozkan, H. Baha Biiyiikisik, Ozge Buyurgan*
Ege Universitesi, Su Uriinleri Fakiiltesi, Temel Bilimler Boliimii, 35100 Bornova/lzmir
(ozgebuyurgan@gmail.com)

OZET

Calismamizin amac1 kurak ve sicak yillarin son buldugu 2008 yilinda birincil iretim ve mikrozooplankton
otlamasinin seyrelme deneyleri yoluyla durumunun ortaya koyulmasidir. Dogu Karadeniz bdlgesinde,
Trabzon’dan yaklasik olarak 2 km uzakliktabelirlenen bir istasyondan RV-Siirat-Arastirma-I gemisiyle dort
mevsim Ornek toplanmustir. Seyrelme denemelerindefarkli 11k dalga boylarinda, birincil {iretim, otlama hizlart
ve vertikal entegrasyonlar hesaplanmustir.

Seyrelme denemelerine iki giin boyunca devam edilmistir. Birinci giinde maksimum biiyiime hiz1 (umax)ve otlama
hiz1 (g) kararli hale yakinken, ikinci giin sonunda her ikisi de kararli halden uzaklagmistir.Daha yiiksek 151k
siddetlerinde biiyiime hizi, maksimum ve sabit olarak gézlemlenmis; otlama ise ayni 151k siddetinde hizla artmistir.
Dolayistyla net biiyiime hizinda belirgin bir azalma goériilmiistiir. Hesaplanan birincil {iretim seviyeleri ile seyrelme
denemeleri sonuglar1 karsilastirilmistir. Calisma alaninda tespit edilen diisiik klorofil-a degerleri, reaktif fosfor
seviyesi, otlama hizi veCu konsantrasyonol¢iimleri kullanilarak irdelenmistir.

Anahtar Kelimeler: Karadeniz, seyrelme denemeleri, otlama hizi, birincil iiretim, fitoplankton biiylime hizlari

PRIMARY PRODUCTIVITY AND MICROZOOPLANKTON GRAZING IN
EASTERN BLACK SEA COASTAL REGION

E. Yesim Ozkan, H. Baha Biiyiikisik, Ozge Buyurgan*
Ege University,Faculty of Fisheries, Department of Hydrobiology, 35100 Bornova/lzmir
(ozgebuyurgan@gmail.com)

ABSTRACT

The aim of this study is to determine the status of primary productivity and microzooplankton grazing via dilution
experiments in 2008 when the drought and hot years had ended. Four cruises were conducted with RV - Siirat
Arastirma-| at the station, 2 km away from Trabzon in Eastern Black Sea. Dilution experiments were carried out
at different light intensities for primary productivity, grazing determinations and vertical integrations.

Dilution experiments were continued for two days. It was found from dilution experiments that microzooplankton
grazing rates follow closely phytoplankton growth rates and regulate grazing threshold according to incident light.
Second day measurments showed that microzooplankton regulates its grazing rate and get closes to phytoplankton
growth rate after one day. A significant reduction was observed in the net growth rate. The results of dilution
experiments were discussed and calculated primary productivity levels were compared with reported values.
Causes of extremly low chl-a value were examined with Cu, reactive phosphorus and grazing by using measured
values and reports.

Keywords:Black Sea, dilution experiments, grazing, primary productivity, phytoplankton growth rates
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EGE DENIiZi SEDIMENTINDEN iZOLE EDILEN YENI Streptomyces sp.
B1S171 DENIZEL AKTINOMISETININ TANIMLANMASI

Mustafa Camas, Aml SAZAK CAMAS, Fatih CELIK

Tunceli Universitesi, Miihendislik Fakiiltesi, Biyomiihendislik Béliimii
(mustafacamas@gmail.com)

OZET

Denizel ¢evreler, biyolojik olarak aktif sekonder metabolitlere sahip mikroorganizmalarin izolasyonu i¢in 6nemli
bir kaynak olusturmaktadir. Mikroorganizmalar arasinda aktinomisetler, binlerce biyoaktif sekonder bilesigin
verimli {ireticileri olarak 6zel bir ilgiye sahiptir. Yeni aktinomisetleri arastirma ve kesif ¢aligmalar1 yeni tedavi
edici ajanlara olan ihtiyagtan dolayi ilag kesfi i¢in oldukca dnemlidir. Aktinomisetler iginde 6zellikle Streptomyces
cinsi iiyeleri, giinlimiize kadar tanimlanan aktinobakteriyal dogal iiriinlerin % 80’inin dogal iireticileridirler. Cins
iiyeleri tarafindan {iretilen bu {riinler anti-bakteriyal, anti-fungal, anti-tiimér, sitotoksik, anti-inflamatuar, anti-
parazitik, anti-malarial, anti-viral, antioksidan ve anti-anjiogenez gibi, genis ¢capl biyolojik aktivitelere sahiptir.

Bu galismanin amaci, Ege Denizi Canakkale Kiiglikkuyu bolgesinden alinan denizel sedimentten izole edilen
B1S171 kodu verilmis yeni bir aktinomisetin fenotipik, filogenetik ve kismi kemotaksonomik metotlarla
tamimlanmasidir. Izolatin saf kiiltiirii diliisyon plak yontemi ile Bennett’s agardan elde edilmistir. 16S rRNA gen
dizisinin karsilastirmali filogenetik analizleri B1S171 susunun Streptomyces cinsine ait oldugunu gostermektedir.
16S rRNA gen dizisinin (1496 bp) karsilastirma ve BLAST analizleri, BIS171 sugsunun en yiiksek 16S rRNA dizi
benzerliginin sirastyla Streptomyces albiaxialis NRRL B-24327(M (% 98.70) Streptomyces iconiensis BNT558(D
(% 98.30) ve Streptomyces axinellae Pol001(™ (%97.96 ) ile oldugunu dogrulamaktadir.

Streptomyces sp. BIS171 (GenBank numarasi: KU976972) susu aerobik, Gram pozitif ve hareketsizdir. ISP2
(International Streptomyces Medium No.2) Agar, % 50 deniz tuzu ilaveli ISP2 Agar, Bennett’s Agar, % 50 deniz
tuzu ilaveli Bennett’s Agari ISP3 ve ISP4 iyi gelisim gostermektedir. En uygun biiylime sicakligi pH:7’de 28
°C’dir. Hava miseli beyazdan agik kahveye donen renklerdedir. Karbon kaynaklarmin bir¢ogunda biiyiime
gozlenmektedir. Hiicre duvart hidrolizati Il-diaminopimelik asit, tiim hiicre hidrolizat1 temel olarak riboz, glukoz
ve gakaltoz sekerlerini igermektedir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan 114Y686 No,’lu proje ile
desteklenmektedir.

Anahtar Kelimeler: Deniz sedimenti, Streptomyces cinsi, 16S rRNA, fenotipik karakterizasyon
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IDENTIFICATION OF A NOVEL MARINE ACTINOMYCETE Streptomyces
sp. B1S171 ISOLATED FROM AEGEAN SEA SEDIMENT

Mustafa Camas, Aml SAZAK CAMAS, Fatih CELIK
Tunceli University, Faculty of Engineering, Department of Bioengineering
(mustafacamas@gmail.com)

ABSTRACT

The marine environments are source for isolation of new microorganisms with potential to produce biologically
active secondary metabolites. Among such microorganisms, actinomycetes are of special interest, since they are
prolific producers of thousands of biologically active secondary metabolites. The search for and discovery of
novel actinomycetes is of significant interest to drug discovery due to a growing need for the development of new
therapeutic agents. The genus Streptomyces alone accounts for a remarkable 80% of the actinobacterial natural
products reported to date. They have a wide range of activities such as antibacterial, antifungal, antitumor,
cytotoxic, anti-inflammatory, anti-parasitic, anti-malaria, antiviral, antioxidant and anti-angiogenesis.

The aim of this study was describe a novel actinomycete, designated strain B1S171 was isolated from marine
sediment in Kucukkuyu, Canakkale, Aegean Sea based on phenotypic, phylogenetic and partial chemotaxonomic
methods. Pure culture of isolate was obtained using dilution plate technique on Bennett’s agar. Comparative
analysis of the 16S rRNA gene sequence indicated that B1S171 belonged to genus Streptomyces. Comparison and
BLAST searches of the nearly complete 16S rRNA gene sequences (1469 bp) verified that strain B1S171 showed
the highest 16S rRNA gene sequence similarities with Streptomyces albiaxialis NRRL B-24327(T) (98.70 %),
Streptomyces iconiensis BNT558(T) (98.30) and Streptomyces axinellae Pol001(T) (97.96 ).

The Streptomyces sp. B1S171strain(GenBank ID: KU976972) is aerobic, Gram positive and non-motile. It grows
well on ISP2, ISP2 with 50 % sea salt, Bennett’s Agar, Bennett’s Agar with 50 % sea salt, ISP3, ISP4. Optimum
growth temperature is 28 °C Eat pH:7. Aerial mycelium is whitish to light brown. Growth occurs most of carbon
sources. Cell wall hydrolysates contain II-diaminopimelic acid. Whole-cell hydrolysates contain mainly ribose,
glucose and galactose.

Keywords: Marine sediment, the genus Streptomyces, 16S rRNA, phenotypic characterization

Acknowledgement:This study is supported by the Scientific and Technological Research Council of Turkey
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ANTIFOULING CINKO PIiRITIYON’UN AKDENiZ MiDYELERI (Mytilus
galloprovincialis) TOPLAM HEMOSIT SAYILARINA ETKILERIi

Aysel Caglan Karasu Benli?, Selma Katalay®, Belda Erkmen¢,Melike Ayhan®, Figen Erko¢®
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OZET

Cinko piritiyon (ZnPT) (CAS no: 13463-41-7), gemilerde antifouling madde, kozmetik ve endiistriyel alandaki
cesitli ticari tirlinlerde koruyucu iiriin ve kepek onleyici ajan olarak bilinen bir kimyasaldir. Bu ¢aligmada, 48 ve
96 saat siire ile subletal ZnPT maruz kalan denizel kirliligin indikator canlilarindan Akdeniz midyelerinin (Mytilus
galloprovincialis) total hemosit sayilar: incelenmistir. Izmir ili Foca ilcesinden toplanan Akdeniz Midyeleri (M.
galloprovincialis) (n=90) soguk ortamda laboratuvara getirilerek iki hafta siire ile yapay deniz suyu iceren
akvaryumlarda adaptasyona tabi tutulmuslardir. Yapay deniz suyu olarak Coral Pro Salt (Red Sea Europe, France)
kullanilmistir. 15 L’lik akvaryumlarda 15°er midye (ort agirlik; 13,70 g) stoklanmis, 48 ve 96 saatlik siire ile 20
ve 40 pg/L ¢inko piritiyona maruz birakilmistir. 48 ve 96 saat sonunda hemolemf ornekleri alinarak,
hemositometre yardimiyla 1s1k mikroskobunda toplam hemosit sayimlar1 yapilmustir.istatistik degerlendirmede
Kruskall Wallis testi uygulanmustir.

48 saat siire ile 20 pg/L ¢inko piritiyona maruz kalan midyelerin toplam hemosit sayimlari ile her iki 6rnekleme
zamanindaki kontrol gruplarinda istatistik olarak onemli fark bulunmazken; 48 saat siire ile 40 pg/L ve 96 saat
sonunda her iki konsantrasyondaginko piritiyona maruz kalan midyelerde toplam hemosit sayilari, kontrol
gruplarina ve birbirlerine gore istatistik olarak 6nemli diizeyde artmistir (p<0.05). Midyelerde bagisiklik ve stres
indikatori olan toplam hemosit sayimi, subletal konsantrasyonda ginko piritiyona maruz kalma sonucu artmustir.

Sonug olarak, bu parametrenin, antifouling ve diger denizel ekosisteme bulasan kirleticilerin etkilerinin
incelenmesinde uygun bir biyobelirte¢ oldugu belirlenmistir.

Anahtar Kelimeler: Cinko piritiyon, antifouling, Mytilus galloprovincialis, toplam hemosit sayisi
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OZET

Zinc pyrithione (ZnPT) (CAS no: 13463-41-7), is a well-known chemical as antifouling agent for ships,
preservative in various commercial products such as cosmetics and industrial fluids and an antidandruff agent. In
the present study, total hemocyte counts of Meditteranean mussel (Mytilus galloprovincialis), indicator species for
marine pollution, was investigated after exposed to sublethal ZnPT for 48 and 96 hours. Mussels (n=90) were
collected from Foga district of Izmir Province. After transferring in cold conditions, they were adapted to the
synthetic sea water aquaria’s and laboratory conditions for two weeks. Coral Pro Salt (Red Sea Europe, France)
were used as synthetic sea salt. Stocking density was 15 mussels (mean weight: 13.70 g) for each 15 L of
aquariums. Mussels were exposed 1020 and 40 pg/L ZnPT for 48 and 96 h. After 48 and 96 h, hemolymph were
collected from mussels and counted under light microscope by using hemocytometer. Kruskall Wallis test was
used for statistics.

There was no statistically significant difference among the control groups and the group exposed to 20 pg/L ZnPT
for 48 h. However, the total hemocyte counts were significantly increased at group exposed to 40 pg/L ZnPT for
48 h and both concentrations for 96 (p<0.05). Total hemocyte counts, as immune and stress indicator, were
increased after exposed to sublethal ZnPT.

In conclusion, total hemocyte counts are good biomarker for determining the effects of antifouling agents and
other contaminants to the marine ecosystems.

Keywords: Zinc pyrithione, antifouling, Mytilus galloprovincialis, total hemocyte counts
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Patella caerulea TURUNUN MOLEKULER BiR YONTEM OLAN DNA
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OZET

Sistematik caligmalarda taksonomistlerin yasadig1 en biiyiik sorunlardan biri morfolojik tanimlamalarin objektif
olmamasidir. Tiir tanimlama igin gelistirilen en giincel molekiiler yontem olan DNA barkodlama bu asamada
arastiricilar i¢in biiyiik kolayliklar saglamaktadir.

DNA barkodlama esasinda kisa ve standardize edilmis bir DNA bélgesinin hizli, objektif ve ekonomik bir sekilde
analiz edilmesini saglamaktadir. Analizler sonucunda elde edilen veriler tiirin genetik olarak karakterize
edilmesine dayanmaktadir. Barkodlamada kullanilacak gen bolgeleri, giivenilir ve rutin olarak sekanslanabilir
Ozellikte olmalidir. Ayni zamanda ¢alisma sonucunda elde edilecek veriler kolaylikla karsilastirilabilir ve tiirleri
birbirinden ayirt edebilecek farkliligi gosterecek sekilde olmalidir. Bu nedenle segilen DNA barkod bdolgesi,
hayvanlarda %100 basar1 orani ile ¢alislan sitokrom oksidaz 1 (COI) bir tiiriin farkl1 populasyonlar1 arasindaki
iliskiyi bilgisayar tabanli programlar kullanilarak ¢izilen evrimsel agaglarla ortaya koymaktadir.

Bu calismada Iskenderun’dan alinan gastropod orneginin COI gen bélgesi kullanilarak tiir seviyesinde
tanimlanmasi amaglanmistir. Ayrica ¢alisma kapsaminda tanimlanan tiirin populasyonlar: arasi genetik iligkileri
degerlendirilmistir ve DNA barkodlama teknigi ile gastropodlarda %100 tanimlama basarisi elde edilmistir.

Anahtar Kelimeler: Patella caerulea, COIl, DNA Barkodlama

IDENTIFICATION OF Patella caerula BY USING DNA-BARCODING
METHOD
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bDepartment of Aquaculture, Marine Science and Technology Faculty, Mustafa Kemal University, Iskenderun,
Hatay, Turkey

(tugceaygenau@gmail.com)

ABSTRACT

One of the biggest problems of morphological identification studies is not being an objective technique. Most of
the molecular methods developed for species identification, DNA barcoding provides great benefits for researches
at this stage.

DNA barcoding technique is based on analyzing fast, objective and economic of standardized DNA region. Data
obtained as a result of the analyses genetically characterized the species. Regions of the gene that will be used for
barcoding technique should be reliable and sequencing on routine basis. At the same time working as a result of
the data to be obtained reflect the diversity and types that can be distinguished from each other easily comparable.
Therefore, the selected DNA barcode region gives 100% success rate for animal species identification by using
cytochrome oxidase 1 (COI) barcoding region. The relationship among different populations reveals by using
network analyses.

In this study it is intended to be defined the gastropod species sampled from iskenderun Bay by using the COI
gene at species level. Also the genetic relationships intra populations of the species were evaluated and DNA
barcoding technique provided %100 success in identifying of gastropods.

Keywords: Patella caeula, COIl, DNA barcoding, Iskenderun
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Ulva lactuca L. TURUNUN MOLEKULER BiR YONTEM OLAN DNA
BARKODLAMA iLE TANIMLANMASI

Esra Mine Unal®, Ayce GENC, Hasan Hiiseyin Atar?, Emre Keskin?

aAnkara Universitesi Ziraat Fakiiltesi Su Uriinleri Miihendisligi Boliimii Evrimsel Genetik Laboratuvari,
) Ankara, Tiirkiye .
Mustafa Kemal Universitesi Deniz Bilimleri ve Teknolojisi Fakiiltesi, Iskenderun, Hatay, Tiirkiye

(esra.mine.unal@ankara.edu.tr)

OZET

Doga bilimleri ile ugrasan birgok aragtirmacinin taksonomide yasadiklari zorluklar nedeni ile tiirlerin hizls,
giivenilir ve tekrarlanabilir sekilde tanimlanmasina yonelik biiyiik bir ihtiya¢ agiga ¢ikmistir. Bu problem kiigiik
bir dokudan DNA dizileri kullanilarak tanimlama yapilmasimni saglayan molekiiler temelli yontemlerin hizla
geligsmesini tetikleyen en biiyiik etken olarak karsimiza ¢ikmaktadir.

DNA barkodlama, ilgili gen bdlgesinin standardize edilmis 400-800 baz ¢iftlik kisa dizileri kullanilarak
gerceklestirilmekte ve Consortium for the Barcode of Life Plant Working Group (CBOL PWG) bitkiler i¢in rbcL
ile MatK lokuslarint barkod boélgesi olarak dnermektedir.

Calismada Iskenderun’dan érneklenen Ulva lactuca tiiriiniin molekiiler olarak tiir seviyesinde tanimlanmasinda
rbcL lokusunun etkinligini degerlendirmede DNA barkodlama teknigi kullanilmistir. Ayrica ¢aligma kapsaminda
Ulva lactuca populasyonlari arasi genetik iliskiler degerlendirilmis ve network analizleri gergeklestirilerek genetik
iligki aglar1 olusturulmustur.

Anahtar Kelimeler: DNA barkodlama, Iskenderun, rbcL, Ulva lactuca

IDENTIFICATION OF Ulva lactuca L. WITH DNA BARCODING AS A
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ABSTRACT

Researchers dealing with life sciences have taxonomic difficulties for identification of species. This was exposed
a great need for identification of a species in a rapid, repeatable, and reliable. Therefore this issue was the most
important factor triggering the development of molecular identification methods based on DNA sequencing from
a tiny tissue sample.

DNA barcodingworks with a standardized sequence of DNA barcode region between 400 and 800 base pairs and
Consortium for The Barcode of Life Plant Working Group (CBOL PWG) recommended rbcL and MatK locus as
a barcode region for plants.

In this study Ulva lactuca was sampled from Iskenderun and these samples were identified at species level with
DNA barcoding as a molecular method using rbcL locus. In addition, intra relationship of populations and network
analysis were performed for Ulva lactuca.

Keywords: DNA barcoding, Iskenderun, rbcL, Ulva lactuca
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TURKIYE DENIZLERINDE KAYA BALIKLARI (Ephinephelus spp.)
TURLERINE AIT POPULASYONLARIN GENETIK YAPILARININ
BELIiRLENMESI

Cemal Turan, Deniz Ergiiden, Mevliit Giirlek, Deniz Yaghoglu, Ali Uyan, Servet Dogdu

Molekiiler Ekoloji ve Balik¢iluk Genetigi Laboratuvari, Deniz Bilimleri ve Teknolojisi Fakiiltesi, Iskenderun
Teknik Universitesi, Iskenderun, Hatay

OZET

2140575 nolu TUBITAK proje kapsaminda,Tiirkiye denizlerinden Akdeniz ve Ege’de dagilim gosteren
Ephinepheus cinsine ait kaya baliklar1 tiirlerine ait bolgesel populasyonlarin genetik yapilarini belirlemeyi
planlamaktayiz. Bu baglamda Tiirkiye denizlerinde dagilim gosteren ve ekonomik degeri ¢ok yiiksek olan
Ephinephelus cinsine ait kaya baliklar1 populasyonlarinin genetik yapilarinin belirlenmesi ve buna gore koruma
stratejilerinin gelistirilmesi tiirlin siirdiiriilebilirligin saglanmasi agisindan ¢ok énemlidir.

Ephinepheus cinsine ait tiirlerin populasyon genetigi ¢caligmasi ile populasyonlarin birbirlerini besleyen (gog veya
gen akist) tek bir populasyonu mu temsil ettigi veya birbirlerini beslemeyen belli derecelerde izole olmug farkli
populasyonlardan m1 olustugunu ortaya ¢ikarmay: hedeflemekteyiz. Avciligin veya diger gevresel faktorlerin
populasyonlarin veya tiirlerin genetik yapilarinda olusturdugu olumsuz baskinin derecesi ve sonuglarini da ortaya
¢ikarmay1 ve buna gore oncelikli korunmasi gereken populasyon ve tiirleri belirlemeyi amaglamaktayiz.

Bu amagla, Akdeniz’i temsilen Iskenderun, Mersin, Antalya ve Ege denizini temsilen Mugla ve izmir kiyilarindan
orneklemeler yapilacaktir. Tiirlerin populasyonlarinin genetik yapisini, yiiksek derece polimorfizim sergileyerek
populayon genetigi c¢alismalarinda giniimiizde basarili bir sekilde sonug verdigi bildirilen ve yaygin olarak
kullanilmaya baglanilan mtDNA geni dizin analizi teknigini kullanarak ortaya koymay1 hedeflenmekteyiz. Ayrica
genetik caligmalara ek olarak populasyonlarin morfolojik yapilari da aragtirilacak ve genetik verilerle
kargilagtirtlacaktir. Bunun i¢in elde edilen tiir ve populasyon orneklerinden morfometrik ve meristik verilerde
alinacaktir.

Anahtar Kelimeler: Tiirkiye Denizleri, kaya baliklari, Ephinephelus spp.,populasyon genetigi, tiirlerin ve
popiilasyonlarin korunmasi
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DENIZLERDEKI MiKROBIYAL REAKSIiYONLARIN YENIi
YAKLASIMLAR KULLANILARAK ARASTIRILMASI: GENETIK,
BiYOJEOKIMYA VE MODELLEME

Selin Kiiciikavsar, Sadi Sinan Arkin, Baris Salihoglu, Arzu Karahan, Valeria Ibello
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli-Mersin
(selin@ims.metu.edu.tr, selin.kavsar@gmail.com)

OZET

Deniz ylizey tabakalarindan ¢okmeye baslayan organik maddenin bir kismi heterotrofik bakteriler tarafindan
parcalanmakta ve tekrar ireticilerin kullanabilecegi inorganik maddelere doniismektedirler. Denizlerde
oynadiklar1 bircok onemli role ragmen denizel biyojeokimyasal dongiilerde yer alan dgeler arasinda en az
bilinenleridirler. Bunun en baglica sebebi cogu denizel bakteri tiirliniin kiiltiir edilip laboratuvar ortaminda
caligilamamasidir. Son yillarda gelistirilen metagenomik ve metatranskriptomik yontemler denizel bakterilerin
kiiltiir edilmeden ¢alisiimalarint miimkiin kilmistir.

Yeni baslayacak olan ve 115Y629 numarali TUBITAK 1001 projesi ile desteklenen calismanin amact Dogu
Akdeniz’in biyojeokimyasal dongiilerinde onemli roller oynayan bakterilerin tiirlerini, topluluk yapilarini,
bolluklarini, ger¢eklestirdikleri biyokimyasal reaksiyonlarin hizlarin1 ve zamansal dinamikleri genetik analizler,
yiiksek siklikta yapilan biyokimyasal 6l¢iimler ve sayisal modeller kullanarak agikliga kavusturmaktir.

Bu kapsamda Erdemli agiklarinda bir yil boyunca yiiksek siklikta toplanacak deniz suyu orneklerinde
metagenomikve metatranskriptomikanalizler yapilarak azot ve fosfor dongiilerinde énemli roller oynayan bakteri
tiirleri tayin edilecek, topluluk yapilart ve bolluklarini belirlenecektir ve bakteriler tarafindan gerceklestirilen
reaksiyonlarin aktif ve inaktif olduklari donemler saptanacaktir. Ayrica, biyokimyasal dongiileri sayisal olarak
temsil eden ve tahminleri direkt olarak genetik analizlerle karsilastirilabilecek bir model gelistirilecektir.
Gelistirilen modelde, bakteriler tarafindan gergeklestirilen reaksiyonlarin hizlarin1 kontrol eden sabit parametreler
Erdemli agiklarindaki gozlem istasyonunda Olgiilen fiziksel, kimyasal, biyolojik ve genetik 6l¢iimler kullanarak
belirlenecektir. Modelleme sistemi ve yerinde dl¢limler birlestirilerek tahmin edilen bakteriyel reaksiyon hizlari
izotop izi yontemi kullanilarak dl¢iilen degerlerle karsilagtirilip dnceki yeni yaklagimin etkinligi sinanacaktir.

Anahtar Kelimeler: Akdeniz, denizel bakteriler, siirekli gézlem istasyonu, metagenomik, metatranskriptomik,
sayisal deniz modelleri, biyojeokimya
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INVESTIGATING MARINE MICROBIAL REACTIONS USING NOVEL
APPROACHES: GENETICS, BIOGEOCHEMISTRY AND MODELING

Selin Kiiciikavsar, Sadi Sinan Arkin, Baris Salihoglu, Arzu Karahan, Valeria Ibello
Middle East Technical University, Institute of Marine Sciences, Erdemli-Mersin
(selin@ims.metu.edu.tr, selin.kavsar@gmail.com)

ABSTRACT

Part of the organic matter sinking from the surface water decomposed by heterotrophic bacteria, and produced
inorganic nutrients by decomposition is re-used by primary producers. Despite the many important roles they play,
bacteria are one of the least known components of the marine biogeochemical cycles. The main reason for this is
the fact that most marine bacteria cannot be cultured successfully in the laboratory. Recently developed methods
of metagenomics and metatranscriptomics allow a detailed study of bacterial communities without the need to
culture them.

The goal of the study, which is newly started and is supported by the TUBITAK 1001 project numbered as
115Y629, is to determine the temporal dynamics of the species composition, the community structure, the
abundances and to elucidate active/inactive metabolism of the bacteria that play significant roles in the cycling
nitrogen and phosphorus in the Mediterranean as well as determining the rates of the reactions that the bacteria
perform using a combination of genetic analyses, high-frequency biochemical measurements and numerical
models in the Mediterranean.

Metagenomics and metatranscriptomics analysis will be performed on samples taken from a regular monitoring
station near Erdemli to determine the species composition, the community structure and the abundances of the
bacteria and to elucidate the periods in which the bacterial metabolisms are active.Furthermore, a model whose
output can directly be compared to the results of the genetic analysis will be developed and the rates of the reactions
performed by the bacteria will be obtained from the model by estimating the fixed parameters in the model that
control these reaction rates using the physical, chemical, biological and genetic measurements performed at the
station. Finally, the bacterial reaction rates determined by a combination of the numerical modeling system and
the measurements at the station will be validated using isotope tracer experiments.

Keywords: Mediterranean, marine bacteria, regular monitoring station, metagenomics, metatranscriptomics,
numerical ocean models, biogeochemistry
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KUZEY KIBRIS TURK CUMHURIYETiI’NDE BALIKCILIKTA
KULLANILAN AV ARAC GERECLERININ TEKNIiK OZELLIKLERININ
BELIiRLENMESI

SENCER, Ugur

Tarim Dogal Kaynaklar ve Gida Bakanlhigi, Hayvancilik Dairesi — Su Uriinleri Subesi
(u_sencer@yahoo.com)

OZET

Bu calismada, Ulkemiz kiy1 seridinde kullanilan geleneksel av araglarimin yerinde tespit, 6l¢iim ve av araglari
anketleri kullanilarak balik¢ilardan av araglarinin yapisal ve teknik 6zellikleri belirlenerek, FAO standartlarinda
planlarinin ¢izilmesi ve ISSCFG (Av Araglarmin Uluslararasi Standartlarda Istatistiksel Smiflandirilmasi)’ye gore
siiflandirilmast amaglanmastir.

Elde edilen veriler siniflandirilarak 11 adet uzatma ag1, 3 adet parakete (baragadi), 3 adet olta (sirti), 1 adet balik
tuzagi ve 1 adet kepge (aposi) olmak iizere 19 av araci tespit edilmis ve teknik planlari ¢izilmistir. Bu av araglart
ile yaklagik 40 tiir yakalamay1 hedefledikleri saptanmustir.

Ticari degere sahip ana tiirler; barbun—tekir (Mullus sp.(Linnaeus, 1758)), mercan (Pagellus erythrinus (Linnaeus,
1758)), voppa/kupez (Boops boops (Linnaeus, 1758)), izmarit/gamya (Spicara sp.), sarpa (Salpa sarpa (Linnaeus,
1758)), carpan/sokan (Siganus sp.), papagan baligi/izgaro (Sparisoma cretense (Linnaeus, 1758)), orfoz — lahoz
(Epinephelus sp.), sinarit (Dentex dentex (Linnaeus, 1758)), sarikuyruk/mineri (Seriola dumerili (Risso, 1810)) ve
kii¢iik ton baliklaridir (Euthynnus alletteratus (Rafinesque, 1810), Auxis rochei(Risso, 1810), Thunnus alalunga
(Bonnaterre, 1788)).

Anahtar Kelimeler: KKTC, balik¢ilik av arag geregleri, simiflandirma

TECHNICAL SPECIFICATIONS THE TURKISH REPUBLIC OF NORTH
CYPRUS:FISHING GEARS
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ABSTRACT

This study, aimed to make a plan according to the FAO (Food and Agriculture Organization) and classify fishery
gears traditionally used along the coastline of Turkish Republic of North Cyprus (TRNC) considering ISSCFG
(International Standard Statistical Classification of Fishing Gear). For this purpose, the traditional fisheries gears
are identified and measured in the places they are used. Furthermore, the structural and technical features of these
fisheries gears are identified by using fishery gear questionnaires.

The data is classified and 19 fishing gear is stated as 11 gillnets, 3 long lines, 3 trolling lines, 1 pot and 1 scoop.
The technical plans of these fishing gears are drawn. These gears are used by the fishermen to catch the fish.

The main species of commercial interest are; mullet (Mullus spp. (Linnaeus, 1758)), common pandora (Pagellus
erythrinus (Linnaeus, 1758)), boque (Boops boops (Linnaeus, 1758)), picarel (Spicara spp.), salema(Salpa sarpa
(Linnaeus, 1758)), spinefoot/rabbit fish (Siganus spp.), parrot fish (Sparisoma cretense(Linnaeus, 1758)), groupers
(Epinephelus spp.), common dentex (Dentex dentex (Linnaeus, 1758)), greater amberjack (Seriola dumerili (Risso,
1810)) and little tunas (Euthynnus alletteratus (Rafinesque, 1810), Auxis rochei (Risso, 1810), Thunnus alalunga
(Bonnaterre, 1788)).

Keywords: North Cyprus, fisheries, fishing gear, classification
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KUZEYDOGU AKDENiZ’DEKi ULUSLARARASI SULARDA YAPILAN
AVCILIK KIKIRDAKLI BALIKLARIN NESLiNI TEHDIT EDIYOR MU?

Nuri BASUSTA?, Asiye BASUSTA?
aFyrat Universitesi, Su Uriinleri Fakiiltesi, TR-23119, Elazig

OZET

Tirk baliker filosunun bir bolimii denizlerde avcilik sezonunun kapanmasiyla birlikte 15 Nisan-15 Temmuz
tarihleri arasinda uluslararasi sularda avcilik yapmaktadir. Uluslararasi sularda avcilik yapilan alanlardan biri de
Kuzeydogu Akdeniz’dir. Bu alanda Tiirk filosu disinda Suriye, Misir, Italya, Israil, G. Kibris gibi yabanci bayrakli
balik¢1 gemilerinin de avcilik yaptigi bilinmektedir. Bu alan jeopolitik konumu nedeniyle Akdeniz’de kacak,
kayitdisi ve kuraldis1 (IUU) avciligin en yaygin oldugu alanlardan biri olup en az calisilan alanlardan biridir. Bu
nedenle de barindirdiklart stoklarin durumu hakkinda yeterli bilgi yok denecek kadar azdir.

Diger taraftan Akdeniz’de kikirdakli baliklarin yavas biiyiime, uzun kulucka ve yavru tagima donemleri, ¢ok diisiik
fekonditeleri vb nedenlerden dolayi asir1 aveilik baskisindan olumsuz etkilendikleri; hatta baz tiirlerin yokolma
tehlikesiyle karsi karsiya olmalart nedeniyle ulusal, bolgesel ve IUCN gibi uluslararasi organizasyonlarca koruma
altina alinmis olup bu tiirlerin 6zellikle tireme ve erken donem gelisme sahalarinin korunmasinin éneminin altt
¢cizilmistir.

S6z konusu uluslararasi sularda 360-400 m derinliklerde iki farkli bolgede 4 Mayis 2015 tarihinde yapilan trol
avciligindal3 yavru kopek baligi tiirii (4 adet Heptranchias perlo, 1 adet Squatina aculeata, 4 adet Galeus
melastomus ve 5 adet Etmopterus spinax) ve 11 yavru vatoz tiirii (3 adet Raja clavata ve 8 adet Dipturus
oxyrinchus) iskarta olarak yakalanmstir.

Bir tiiriin birbirini izleyen yillarda ve tarihlerde ayni bolgede yumurtali bireylerine veya yavrularina ya da
yumurtalarina rastlanmasi o tiiriin belirtilen bolgede ¢iftlestiginin, tirediginin veya yavru bakim alaninin
oldugunun agik bir gostergesidir. Zaten sinirli sayida yumurta kapsiilii birakan veya yavru doguran kikirdakli
baliklarin tek bir operasyonda bu denli bol gozlenmesi bu tiirlerin nesilleri bolgedeki balik¢ilik faaliyetleri
nedeniyle tehdit altinda olabilecegine isaret etmektedir.

Buna gore avcilik yapan iilkelerin Akdeniz Genel Balik¢ilik Komisyonu (GFCM) gibi bolgesel balikgilik
organizasyonlarinin altinda uluslararas1 konsensiis saglanarak deniz koruma alanlarinin olusturulmasinda bu
konularin g6zoniine alinmasi gerekmektedir.

Anahtar Kelimeler: Nesli tehlike altinda tiirler, kdpek baliklari, vatozlar, avcilik baskisi, Kuzeydogu Akdeniz
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DOES THE FISHING IN THE INTERNATIONAL WATERS OF NORTHEAST
MEDITERRANEAN THREATEN THE EXTINCTION OF CARTILAGINOUS
FISH?

Nuri BASUSTA?, Asiye BASUSTA?
Fisheries Faculty, Firat University, TR-23119, Elazig

ABSTRACT

With the seasonal ban in marine fishery, a part of the Turkish fishing fleet fishes in the international waters between
15" of April and 15" of July. One of the fishing grounds in these international waters is the NE Mediterranean.
Turkish fleet is not the only one operated in these grounds, it is known that the fishing vessels bearing the flag of
Syria, Egypt, Italy, Israel, Southern Cyprus frequent the same region. The same area is also listed among the fishing
grounds where illegal, unreported and unregulated (IUU) fishery is commonly practiced due mainly to the due to
the geopolitical circumstances. Therefore state of the fish stocks on this fishing ground is poorly known.

On the other hand, cartilaginous fishes of the Mediterranean can not cope with the heavy fishing pressure due to
their slow growth rate and long, costly and long embryo bearing, and extremely low fecundity; and yet some of
the species are listed among the red lists and protected by national regional and international organisations such
as IUCN and urgency in protecting their spawning and nursery grounds has been underlined.

Generally, fishermen are fishing in the international waters during the season (15 April-15 July) in which fishing
is prohibited in the continental shelf. In a trawling fishing in the international waters of Northeast Mediterranean
360-400 m depth, 13 neonate sharks (3 belong to Heptranchias perlo, one belong to Squatina aculeata, 4 belong
to Galeus melastomus and 5 belong to Etmopterus spinax) and 11 juvenile skates (3 belong to Raja clavata and 8
belong to Dipturus oxyrinchus) have been caught as by-catch in the 4" of May, 2015. We have also been observed
the eggs and mature individuals of some sharks in same region in the following years.

These findings show that some shark and skate species may use this region for mating, breeding and nursery area.
It can be said that the generation of cartilaginous fishes that produce limited number of eggs or juveniles are under
threat in this region because of using for fishing by other countries fishermen.

This findings should be taken into account and countries should consider creation of marine protected areas with
international consensus under regional fisheries organizations such as GFCM.

Keywords: Endangered species, sharks, skates, fishing pressure, North-eastern Mediterranean
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VERI SETi KISITLI OLAN EKONOMIK BALIK TURLERI ICIN
SURDURULEBILIRLIK DUZEYININ EKOSISTEM TEMELLI
YAKLASIMLA BELIRLENMESI

Nazh Demirel

Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi Enstitiisii, Miigkiile Sok. No:1 Vefa, 34134 Istanbul,
Tiirkiye
(ndemirel@istanbul.edu.tr)

OZET

Ekosistem temelli balik¢ilik yonetiminin amaci, hedef tiiriin maksimum siirdiiriilebilir aveiligi ile ekosistem
bilesenlerine minimum etkinin saglanacagi diizeyin bulunmasidir. Bununla birlikte, yontem agisindan en 6nemli
sorun; tam ve ayrintili stok degerlendirme g¢aligmalart oldukga simirlt balik tiirii igin gergeklestirilebilmis, buna
karsilik, Tirkiye’nin de dahil oldugu pek ¢ok iilkede, ekonomik balik tiirleri veri seti kisith olarak kategorize
edilmistir. Bu durumun esas nedeni, av verilerinin yetersiz olusu ve ekonomik balik tiirleri iizerine az sayida,
daginik ve kisitli zaman serisi igeren verilerin bulunmasidir. Sonug olarak, iilkemizde avciligi yapilan ekonomik
balik tiirlerinin, balik¢iliktaki yeri tartisilmaz olan hamsi dahil olmak {izere, hemen hepsi kisitli veri seti
kategorisinde bulunmaktadir. Bu eksiklikler, saglikli bir balik¢ilik ydnetiminin gerceklestirilmesinin 6niinde
engeller olusturmaktadir. Burdan hareketle bu ¢alisma, su soruya cevap aramaktadir: Tiirkiye’de veri seti kisith
stoklar tizerine bir ekosistem yonetimi gelistirilebilir mi?

Anahtar Kelimeler: Veri seti kisith, siirdiiriilebilirlik, ekosistem yaklagimi, balik¢ilik

DETERMINATION OF THE SUSTAINABILITY LEVEL FOR DATA-POOR
FISH SPECIES WITH THE ECOSYSTEM-BASED APPROACH

Nazli Demirel

Institute of Marine Sciences and Management, Istanbul University, Miiskiile Sok. No:1 Vefa 34134 Istanbul,
Turkey

(ndemirel@istanbul.edu.tr)

ABSTRACT

The aim of ecosystem-based fisheries management is to provide the maximum sustainable take of target organisms
with the minimum impact on other ecosystem components. The main challenge of the approach is that in the
developing countries, including Turkey, stock assessments have been made only for a tiny minority of stocks with
the rest of these being categorized as “data poor species”. This is mainly because of the insufficient fish market
data as well as the discontinuity of already-few stock assessment projects. As a result, many commercial species
including the most important one, anchovy, are categorized as "data poor species” in Turkey. These shortcomings,
in turn, pose an obstacle to the healthy management of fisheries. Based on this motivation, this study focuses on
the question: Can we successfully develop an ecosystem based management scheme for the data- poor fish of
Turkey?

Keywords: Data-poor, sustainability, ecosystem approach, fisheries

354



ISKENDERUN KORFEZi’NDE DAGILIM GOSTE]}EN YASSI BALIKLARIN
(PLEURONECTIFORMES) BOY-FREKANS DAGILIMI, BOY-AGIRLIK
ILiSKiSi VE BOLLUGU

Hacer Yeldan, Sinan Mavruk, Meltem Manasirh, Dursun Avsar
Cukurova Universitesi, Su Uriinleri Fakiiltesi, 01330 Balcali/Adana
(hacyel@cu.edu.tr)

OZET

Bu cahigmada, Iskenderun Korfezinde 2012-2015 yillari arasinda mevsimsel olarak, bu ¢alismada
Pleuronectiformes tiirlerinde (Arnoglossus laterna, Bothus podas, Citharus linguatula, Cynoglossus sinusarabici,
Solea lascaris, Solea solea) boy-agirlik iligkileri, boy-frekans dagilimlar: ve birim ¢abada yakalanan av miktarlari
tespit edilmistir. Yumurtalik kiyisal kesiminin 10m ve 20m derinlik katmanlarinda gergeklestirilen 20 adet trol
¢ekiminden toplam 1347 adet birey elde edilerek degerlendirilmistir. Tiirlerin boy-agirlik iligki sabitlerinden “b”
degerinin 2,458 ile 3,441 arasinda degismis ve tamaminin allometrik biiylime gosterdigi saptanmistir. Bu tiirler
arasinda 6zellikle S. lascaris’in hem biyokitlesel ve hem de biyokiitlesel olarak en yogun tiir oldugu gézlenmistir.
Alt1 adet yassi balik tilirlinlin ilkbahar mevsiminde ve 10m’lik derinlik katmaninda yogun olarak bulundugu
gozlenmistir.

Anahtar Kelimeler: Yassi Baliklar, boy-frekans dagilimi, boy-agirlik iliskisi, birim ¢abada yakalanan av,
Iskenderun Korfezi

LENGTH-WEIGHT RELATIONSHIP, LENGTH-FREQUENCY
DISTRIBUTION AND ABUNDANCE OF FLAT FISHES
(PLEURONECTIFORMES) FOUND IN THE ISKENDERUN BAY

Hacer Yeldan, Sinan Mavruk, Meltem Manasirlh, Dursun Avsar
Cukurova University, Faculty of Fisheries, TR-01330 Adana, Turkey
(hacyel@cu.edu.tr)

ABSTRACT

In thisstudy, Length-Weight Relationships, Length Frequency and Catch Per Unit Effort have been identified as
seasonal Pleuronectiformes (Arnoglossus laterna, Bothus podas, Citharus linguatula, Cynoglossus sinusarabici,
Solea lascaris, Solea solea) in the Iskenderun Bay between 2012-2015 years. The data was obtained 1347
specimens from 20 trawl tows at 10 and 20m depth contours in Yumurtalik coast. The values of the exponent b of
the length-weight relationships ranged from 2.458 to 3.441 and allometric growth was determinated in all species.
Among these species, especially S. lascaris abundant was dominant species in terms of both quantitative and
weighing. Six flatfishes species were observed in the spring and 10 m depth contours high abundant.

Keywords: Flatfish, length-frequency, length-weight relationships, catch per unit effort, Iskenderun Bay.
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GORULMEYEN BiR OLUM KAYNAGI: KAYIP BALIK AGLARI

Taner Yildiz, F. Saadet Karakulak
Su Uriinleri Fakiiltesi, Istanbul Universitesi, Tiirkiye
(yldztnr@istanbul.edu.tr)

OZET

Bu ¢alismada, Istanbul kiy1 balik¢ilariyla yiiriitiilen yiiz yiize anket calismalari ile bir sezonda kaybolan ag miktar
belirlenmistir. Elde edilen sonuglardan 6nemli miktarda agin kaybedildigi tespit edilmistir.

Av araglar1 balik¢ilik basladigindan beri terk edilir, kaybedilir veya bir sekilde kontrolden ¢ikar. Kayip av araglari,
hedef ve hedef dis1 tiirlerin avlanmaya devam etmesi, tehlike altindaki tiirlerle etkilesim ve bentik bolgeye fiziksel
zarar verilmesi gibi ¢esitli gevresel etkilere sahiptir. Bu calisma, 2008-2009 balik¢ilik sezonlari igin Istanbul
kiyilarinda av araci kayiplarinin miktarini ve kayip nedenlerini rapor etmektedir. Bu kapsamda, Istanbul’daki kiy1
balikg¢ilar1 bir anket ¢alismasiyla incelenmistir. Eyliil 2009 ile Mayis 2010 tarihleri arasinda 27 balik¢1 barinaginda
282 kay1 balikgist ile yiiz yiize anket ¢alismalari yiiriitilmistir. Calisma bolgesinde uzatma ag balikg¢ilarinin
yaklagik %68°1 taranmuistir.

2008 yilinda istanbul kryilarinda toplam 229,48 km uzatma aginin kayboldugu saptanmistir.En ¢ok kaybedilen
aglarin baginda % 54,73’lik oranla kalkan aglar1 gelmektedir. Bunu sirasiyla % 16’lik oranla palamut aglari, %
7,36°1lik oranla tekir aglar1 ve % 4,83’lik oranla fanyali voli aglar1 izlemektedir. Spearman korelasyon analizi
sonucuna gore, biitlin ag cesitleri i¢in bir teknede kullanilan ag miktariyla kaybedilen ag miktar1 arasinda pozitif
bir iliski vardir. Bir teknede kullanilan ag miktar1 arttikga kaybolan ag miktari da artmaktadir. Ayrica, kayip
oranlarinda alt bolgelere gore dnemli bir farklilik bulunmaktadir. Kayip orani Karadeniz’den Marmara Denizi’ne
dogru artis gostermektedir. Tek yonlii varyans analizi sonucuna gore, alt bolge ve kayip nedeni, kayip oranina
birlikte etki etmektedir (p < 0.05).

Toplam kayip nedenleri incelendiginde % 66,64 diger av araglar ile catisma, % 22,7 dip engelleri, % 7,9 diger
sektorlerle ¢atisma, % 1,5 kotii hava sartlari, % 0,42 ¢alinma, % 0,4 akintilar, % 0,33 yunuslar ve % 0,11 sebebi
bilinmeyen kayiplarin meydana geldigi tespit edilmistir.

Anahtar Kelimeler: Kayip ag, hayalet avcilik, uzatma ag1, kiyr balikgiligi, istanbul
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AN INVISIBLE SOURCE OF MORTALITY: LOST FISHING NETS

Taner Yildiz, F. Saadet Karakulak
Faculty of Fisheries, Istanbul University, Turkey
(yldztnr@istanbul.edu.tr)

ABSTRACT

In this study, amounts of lost fishing nets were defined by face-to-face interviews conducted with Istanbul artisanal
fishermen. It was determined that an important amount of nets have been lost.

Fishing gear has been abandoned, lost or otherwise discarded ever since fishing began. Lost fishing gear has a
number of environmental impacts, including continued catch of target and non-target species, interactions with
threatened/endangered species and physical impacts on the benthos. This paper reports the results of a study of the
causes and amounts of fishing gear losses along the Istanbul coast. This study collected information, the amount
of lost fishing gear and the causes of gear loss for the 2008-2009 fishing season. Artisanal fishermen in Istanbul
were surveyed with a questionnaire. A total of 282 face-to-face interviews were conducted from September 2009
through May 2010 in 27 fishing ports. About 68% of set net fishermen were inquired in the covered area.

The results of interviews showed that a total of 229.48 km of set nets were lost. Turbot nets had the highest loss
ratio (54.73%), followed by bonito nets (16%), red mullet nets (7.36%), and encircling trammel nets (4.83%). A
Spearman rank correlation showed that there was a positive relationship between the number of nets used on a
boat and the number of fractions lost for each net types. As number of nets used on a boat increase, number of lost
fractions also increase. Also, there is a significant difference in rates of net loss according to the sub-regions. This
rate has been increased from Black Sea sub-region toward Marmara Sea sub-region. As a result of Univariate
analysis of variance test, sub-region and reason of loss effect the rates of loss together (p < 0.05).

For all net types, the most important cause of net loss was conflicts with other gear (66.64%), followed by bottom
structures (22.7%), conflicts with cargo vessels (7.9%) and bad weather conditions (1.5%). Fishermen also
indicated that gear loss was caused by additional factors: vandalism/theft (0.42%), currents (0.4%), damage by
dolphins (0.33%) and unknown losses (0.11%).

Keywords: Lost fishing net, ghost fishing, set net, artisanal fishing, Istanbul
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GOKOVA KORFEZi’NDE DAGILIM GOSTEREN LESEPSIiYEN TUR
Nemipterus randalli (Russell, 1986)’NIN YAS TAHMININDE OTOLIT VE
OMUR KULLANIMI

Umut Uyan, Halit Filiz, Ali Serhan Tarkan, Nildeniz Top, Ugur Karakus, Gokcen Bilge
Mugla Sitki Kogman Universitesi Su Uriinleri Fakiiltesi 48000, Mentese/Mugla
(umut.uyann@gmail.com)

OZET

Lesepsiyen bir tiir olan Nemipterus randalli, ilk olarak 2005 yilinda Akdeniz’de kaydedildikten sonra yayilim
alaninm1 hizla gelisleterek 2011 yilinda Gokova Korfezi’'ne kadar ulagmistir. Yayilim alanini bu kadar hizli
genisleten ve popiilasyon olusturdugu bolgelerde ekonomik 6neme sahip olmaya baglayan bu tiir ile ilgili yapilan
caligmalar tilkemizde sinirhidir. Bu sebeple tiire ait popiilasyon yapilarinin belirlenmesinde ilk olarak yas yapisi ve
biiyiime oranlarinin bilinmesi gerekmektedir. Yag verileri, popiilasyonlara ait boy ve agirlik 6l¢timleriyle ilgili yas
degerleri, stok kompozisyonu, ilk eseysel olgunluk yasi, lireme 6mrii, biiyiime, 6liim ve {iriin miktar1 gibi bilgilerin
ortaya konulmasinda dnemli bir parametredir. Pek ¢ok balik tiiriiniin yas tahmininde rutin olarak kullanilan
belirgin metodlar olmasina ragmen, glinlimiizde Hint-Pasifik kokenli balik tiirleri i¢in daha iyi sonuglar alabilmek
adina yeni metodlarin gelistirilmesine ihtiya¢ vardir.

Bu amagla Mugla’nin Gékova Kérfezi’nde bulunan Akyaka Su Uriinleri Kooperatifi’nden 2015 — 2016 yillar1
arasinda aylik olarak satin alma yoluyla elde edilen toplam 50 adet N. randalli 6rnegi, buz iizerinde laboratuvara
getirilerek yas tayinlerinde kullanilmak {izere sagittal otolitleri ile omurlari ¢ikarilmistir. Otolit iizerinden yas
okumalart ti¢ farkli arastirmaci tarafindan gercgeklestirilmistir. Omurlar ¢ikarilarak 103° C sicaklikta etiivde yakilip
saf su ile temizlendikten sonra %96’lik etil alkolden gegirilmis, yas tahminleri yine ti¢ farkli aragtirmaci tarafindan
gerceklestirilmistir.

Yapilan literatiir ¢alismasinda N. randalli tiirline ait popiilasyonlarin yas tahmini hesaplamalarinda sadece sagittal
otolitlerin kullanildig1 goézlemlendiginden bu calismada otolit yaslart omur yaslariyla karsilastirilarak yas
tahminlerindeki dogrulugun arttirilmas: amaglanmustir.

Anahtar Kelimeler: Nemipterus randalli, yas tahmini, omur, otolit, Gokova Koérfezi
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AGE DETERMINATION BY OTOLITHS AND VERTEBRA FOR A
LESSEPSIAN SPECIES Nemipterus randalli (Russell, 1986) DISTRIBUTED IN
GOKOVA BAY

Umut Uyan, Halit Filiz, Ali Serhan Tarkan, Nildeniz Top, Ugur Karakus, Gokc¢en Bilge
Mugla Sitki Kogman University, Faculty of Fisheries, 48000, Mentese/Mugla
(umut.uyann@gmail.com)

ABSTRACT

Nemipterus randalli is a lessepsian species that recorded first time in Mediterranean sea in 2005, and it has
expanded its propegation area quickly and reached Gulf of Gokova by 2011. The species has an economic
importance in expansion area where it has established populations and the studies about the fish are limited in our
country. In this case, for determination of population structure, firstly, age estimation and growth rates of the fish
are need to be known. Age is an important parameter which reveals some biological informations such as length-
weight measurements, stock composition, age of first sexual maturity, reproduction span, growth, death and yield.
Although there has been many specific methods for age estimation for fish species, it is neccessary to develope
new methods to find better results for Indo-Pasific fish species.

For this purpose, a total of 50 N. randalli individuals are taken from Akyaka Fisheries Cooperative in Gulf of
Gokova through purchasing monthly between 2015-2016, and brought to the laboratory on ice. For usage of age
estimation, sagittal otoliths and vertebra are removed. Age estimation by otoliths was carried out by three different
researchers. Vertebrae are cleaned with pure water and %96 ethyl alcohol after burning in an oven at 103°C, and
again estimation were carried out by same researchers.

In the literature, it is observed that for age estimation of N. randalli populations, generally sagittal otoliths are
utilized, and it was aimed to increase the accuracy of age estimations with comparison of vertebra and otoliths.

Keywords: Nemipterus randalli, age estimation, vertebra, otolith, Gulf of Gokova
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GOKOVA KORFEZi’NDE DAGILIM GOSTEREN LESEPSIYEN TUR
Nemipterus randalli (Russell, 1986)’nin BAZI MORFOMETRIK
OZELIKLERININ BELIRLENMESI

Umut Uyan, Halit Filiz, Nildeniz Top
Mugla Sitki Kogman Universitesi Su Uriinleri Fakiiltesi 48000, Mentese/Mugla
(umut.uyann@gmail.com)

OZET

Baliklarin cografik dagilimi, ¢evresel faktorler ve genetik farkliliklarin etkisiyle birlikte tiirler arasinda morfolojik
degisikliklerin ortaya ¢ikmasina neden olur. Bu yiizden Akdeniz’e giris yapan lesepsiyen tiirlerin morfometrik
ozellikleri, mevcut stoklarin tanimlanmasinda ve belirlenmesinde olduk¢a 6nemlidir.

Ik olarak Haifa Korfezi’nde (israil) yakalanan Nemipterus randalli’nin arastirmacilar tarafindan yanlislikla
Nemipterus japonicus olarak tanimlanmasi, tiir tanimlamalarinda kullanilan morfolojik 6zelliklerin ne kadar
onemli oldugunun bir gostergesidir.

Bu ¢alismada, Akdeniz’de su an en kuzeydeki dagilim bolgesi olan Gokova Korfezi’nde bulunan N. randalli
popiilasyonlarina ait morfometrik 6zelliklerin belirlenmesinde geleneksel olarak tabir edilen el kumpasi yerine
gittikce yayginlasan bilgisyar programlari kullanilnistir. Calisma icin Akyaka Su Uriinleri Kooperatifi’nden 2015-
2016 yillart arasinda satin alma yoluyla elde edilen N. randalli ornekleri bas kisimlart sola bakacak sekilde
konumlandirilarak ve bulunduklar yere ince ignelerle sabitlenerek milimetrik 6lgek ile beraber Canon EOS 550D
marka fotograf makinasi ile {isten fotograflanmistir. Ornekler arasinda fiksasyona baglh sekil bozuklugu gdsteren
bireyler bozulma derecesine gore ya analizden ¢ikarilmig ya da sekil bozuklugu giderilerek analize alinmistir.
Cekilen fotograflar Digimizer 4.3.1. programina aktarilarak tiiriin morfometrik dl¢iimleri analiz edilmis ve elde
edilen veriler hem Akdeniz’de daha once yapilan c¢aligmalar ile hem de tiiriin go¢ sirasinda varolabilecek
morfometrik degisimlerini belirlemek amaciyla Kizildeniz’de yapilan ¢aligmalar ile karsilastirilmigtir.

Anahtar Kelimeler:Nemipterus randalli, morfometrik 6zellikler, Gokova Korfezi, lesepsiyen tiir
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DETERMINATION OF SOME MORPHOMETRIC FEATURES OF A
LESSEPSIAN SPECIES Nemipterus randalli (Russell, 1986) IN GULF OF
GOKOVA

Umut Uyan, Halit Filiz, Nildeniz Top
Mugla Sitki Kogman University, Faculty of Fisheries 48000, Mentegse/Mugla
(umut.uyann@gmail.com)

ABSTRACT

Geographical distribution reveals morphologic differences among fish species with effects of environmental
factors and genetic differences. Therefore, morphometric characteristics of lessepsian fish species that occured in
Mediterranean Sea are important for idendification and determination of available stocks.

Firstly, N. randalli was captured in Haifa Bay (Israel) and identified as Nemipterus japonicus by researchers
incorrectly, So it shows that morphometric features are really important for species identification

In present study, we tried to determine morphometric characteristics of N. randalli which obtained from Gulf of
Gokova where the northernmost area of species. With this aim, with development of technology, we used special
softwares which replaced with manual caliper that traditionaly used. N. randalli individuals are taken from Akyaka
Fisheries Cooperative through purchasing between the years 2015-2016, in laboratory, examples were positioned
on the left side of the board and fixed with niddles, and photographed with Canon EOS 550D from top position
with milimetric scales. Individuals that deformed by fixation removed from data. Photographs were transferred to
the Digimizer 4.3.1. software and morphometric measurements were analysed. Obtained results were compared
between previous studies in Mediterranean Sea and Red Sea. In this way, determination of morphometric changes
that may occur during migration was provided as well as morphometric features of the species of Mediterranean
populations.

Keywords: Nemipterus randalli, morphometric features, Gulf of Gokova, lessepsian species.

361



TURKIYE DENIZLERINDE BULUNAN FARKLI PALAMUT Sarda Sarda
POPULASYONLARININ TESPITi VE PALAMUT GOC YOLLARI

Cemal Turan

Molekiiler Ekoloji ve Balik¢ilik Genetigi Laboratuvari, Deniz Bilimleri ve Teknolojisi Fakiiltesi, Iskenderun
Teknik Universitesi, Iskenderun, Hatay

(turancemal@yahoo.com)

OZET

1117481 nolu TUBITAK proje kapsaminda, palamut Sarda sarda’min Karadeniz, Marmara, Ege, Akdeniz,
Bulgaristan ve Adriyatik populasyonlarinin genetik ve morfolojik yapi analizi arastirilarak denizlerimizde
gerceklestirdikleri muhtemel go¢ yollar: arastirilmustir.

Genetik analizde mitokondriyal DNA’nin D-loop geni DNA dizin ve niikkleer DNA mikrosatelit yontemleri
kullanilmistir. MtDNA dizin analizi sonucu, Sarda’nin Tirkiye populasyonlarinin genetik olarak iki farkli ana
gruba ayrildigi, Karadeniz ve Marmara populasyonlarinin genetik olarak tek bir populasyonu olusturdugu ve
Akdeniz ve Ege populasyonlarinin ise genetik olarak farkli diger populasyonu olusturdugu goriilmektedir.
Mikrosatelit analizi mtDNA dizin analizi gibi denizlerimizde iki farkli populasyonun varligini isaret etmektedir.
Bunlardan birincisi Karadeniz ve Marmara populasyonu ve ikinci ise Ege ve Akdeniz populasyonudur. S. sarda
populasyonlarinin morfolojik analizinde sadece Adriyatik denizi populasyonu morfolojik olarak farkli bulunmus,
diger populasyonlar arasinda farklilik gézlenmemistir.

Genetik sonuglardan elde etigimiz sonuglara gére birinci grubu olusturan palamut stogunun Karadeniz de iireme
bolgeleri bulunmakta, beslenme gociinii en son Marmara bolgesine kadar yapmakta ve buradan Ege Denizine ¢ok
az bir go¢ olusturmaktadir. Yetigkin palamutlarin (Torik) ise tekrar Marmara’dan Karadeniz’e bahar aylarinda
iireme gdcii yaptiklar1 sdylenebilir. Tkinci grubu olusturan palamutlar Ege ve Akdenizde bulunan diger palamut
stogudur. Bu stogun muhtemel iireme yeri simdiye kadar hi¢ bildirilmeyen Antalya Korfezi sularinda olabilir. Bu
stogun Karadeniz stogundan farkli gé¢ yollarina sahip oldugu ve Tiirkiye nin Ege ve Akdeniz sularinda beslenme
gocii yaptig1 goriilmektedir.

Anahtar Kelimeler: Palamut, Sarda sarda, populasyon genetigi, MtDNA dizin analizi, mikrosatelit, morfoloji,
go¢ yollart.
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AKUSTIK VERI KARADENIZ’DE CACANIN (Sprattus sprattus) KOPEPOD
Calanus euxinus UZERINDEKi YOGUN BASKISINI ORTAYA KOYUYOR

Serdar SAKINAN, Ali Cemal GUCU

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli Mersin.
(serdar.sakinan@gmail.com)

OZET

Karadeniz'deki bollugu en yiiksek baliklardan biri olan ¢aca(Sprattus sprattus), hem av hem de avci olarak bu
ekosistem i¢in ¢ok onemlidir. Cacanin ana besin kaynaklarindan biri yag rezervi yoniinden zengin kopepod
Calanus euxinus’dur. Her iki tiir de trofodinamik agidan 6nemli bir rol oynamaktadir. Bu sebeple, bu tiirlerin
dagilimini iyi bir mekansal ¢oziiniirliik ile gdzlemlemek, bu ekosistemin daha iyi anlasilmasi agisindan dnemlidir.
Ancak, geleneksel ag ornekleme yontemleri sadece sinirli mekansal ¢oziiniirliik saglayabilir. Alternatif olarak
akustik yontem, hedef geri yansimalarinin ag drneklemesi yoluyla dogrulandig: takdirde, oldukga yiiksek dikey
ve yatay ¢Oziiniirliik sunabilmektedir. Bu ¢alismada ¢oklu akustik verilerden yapilan ¢ikarima dayali Calanus
euxinus ve ¢aca dagilimi hakkinda bilgi verilmektedir. Akustik veri Temmuz 2013, Ekim 2014 ve Temmuz 2015
donemlerinde, 38 kHz, 120 kHz ve 200kHz frekanslarinda c¢alisan R/V Bilim2 gemisi iizerinde bulunan EK-60
eko-sounder ile toplanmustir. C.euxinus ve ¢aga akustik tabakalar1 + MVBS ve Z-skoru olarak bilinen prosediirlerin
bir kombinasyonu kullanilarak belirlenmistir. Biyokiitle dagilimi sayisal olarak hesaplanmis ve jeo-istatistik
kullanilarak haritalanmistir. Sonuglar, dagilim agisindan, C.euxinus ve ¢aca sayisal yogunluklari arasinda Ekim
doneminde pozitif bir iligki, Temmuz doneminde ise negatif bir iliski var oldugunu gostermektedir. Bu durum,
bahar doneminden erken yaz donemine kadar yogun bir beslenme davranist oldugu bilinen
cacaninC.euxinusiizerindeki predasyon baskisi ile agiklanabilir.

Anahtar Kelimeler:Caca, Calanus euxinus, akustik, kopepod

ACOUSTIC DATA REVEALS INTENSIVE PREDATION OF SPRAT (Sprattus
sprattus), ON Calanus euxinus IN THE BLACK SEA

Serdar SAKINAN, Ali Cemal GUCU
Middle East Technical University, Institute of Marine Sciences, Erdemli-Mersin
(serdar.sakinan@gmail.com)

ABSTRACT

Sprat is one of the most abundant fish in the Black Sea and important for this ecosystem as a prey and predator.
One of the main food source of sprat is the lipid rich copepod Calanus euxinus. Since both species are playing
important role in trophodynamics, it is important to quantify their distribution with a good spatial resolution for a
better understanding of this ecosystem. Traditional net sampling methods, however, can provide only limited
spatial resolution. Alternatively acoustics offer very high vertical and horizontal resolution provided that the
backscatter of the targets identified and verified through net sampling.Here we provide information on distribution
of both Calanus euxinus and Sprat based on inference from multifrequency acoustic data. The acoustic data was
collected with EK-60 echo-sounders onboard the R/V Bilim2 with hull-mounted transducers of frequencies 38kHz,
120kHz and 200kHz from July 2013, October 2014 and July 2015 covering the entire Turkish EEZ. Acoustic
layers of C.euxinus and Sprat were identified using a combination of procedures described as +MVBS and Z-
score. The biomass distribution was assessed and mapped using geostatistics. The results show that there is a
positive relationship during October between the numerical densities of C.euxinus and Sprat, however an inverse
relationship during July surveys. This can be explained by the intensive feeding behavior of Sprat from early spring
to early summer.

Keywords: Sprat, Calanus euxinus, acoustics, copepod
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TURKIYE’DE VE DUNYADA HALACARID CALISMALARI

Furkan Durucan, Yunus Omer Boyaci
Siileyman Demirel Universitesi, Egirdir Su Uriinleri Fakiiltesi, Su Uriinleri Temel Bilimleri Anabilim Dal,
32260, Ciiniir/ISPARTA

(f_durucan@hotmail.com)

OZET

Deniz Halacaridleriyle ile ilgili ilk ¢alisma Britanya kiyilarindan 1758 yilinda Baster tarafindan yayilanmustir.
Daha sonra bu familya iizerinde yapilan kapsamli sistematik calismalar sirasiyla Almanya, Fransa, Italya, ABD,
Rusya ve Antarktika’da yapilmistir.

Giinlimiize kadar tiim diinyada bu familyadan 1120’nin {izerinde tiir tanimlanmustir. Tiirkiye’de halacaridlerle ilgili
ilk caligma 2000 yilinda Alman arastirmaci Dr. Ilse Bartsch tarafindan Sinop kiyilarindan bilim diinyasi i¢in yeni
bir tiir olan Isobactrus ponticus verilerek baglamistir. Aymi arastirmaci, aym ilde 2001, 2004 ve 2013 yillarinda
yayinladig1 ¢alismalarda ti¢ yeni tiiri daha bilim diinyas1 i¢in, on sekiz tiiriin ise Tiirkiye halacarid faunasi i¢in
yeni kayit olarak bildirmistir.

Sinop’taki halacarid calismalarina ek olarak, Istanbul - Bostanci kiyilarindan ii¢ yeni kayit daha Tiirkiye halacarid
faunasina eklenerek,toplam say1 yirmi dorde yiikselmistir.

Bu c¢alisma, Antalya’nin bati kiyilarinda 2012 yilinda baglatilan halacarid ¢aligmalar1 hakkinda bazi verilerin
paylasilmasini amaglamaktadir.

Anahtar Kelimeler: Halacaridae, sistematik, Akdeniz, denizel biyogesitlilik, meiobentos

HALACARID STUDIES IN TURKEY AND THE WORLD

Furkan Durucan, Yunus Omer Boyaci
University of Suleyman Demirel, Egirdir Fisheries Faculty, 32260, Ciiniir/ISPARTA
(f_durucan@hotmail.com)

ABSTRACT

The first study on marine halacarids was published in 1758 from Britain coast by Baster. Later on, comprehensive
systematic studies on this family have been carried out in Germany, France, Italy, USA, Russia and Antarctica,
respectively.

Until now, it has been described more than 1120 species all over the world in this family. The first study about
halacarids in Turkey started in2000 by giving a new halacarid “Isobactrus ponticus” to science from Sinop coasts
by German researcher Dr. llse Bartsch. She published studies in 2001, 2004, and 2013; and gave three more new
species and eighteen new records for the Turkish halacarid fauna from the same province.

In addition to halacarid studies in Sinop, we gave three more new records from Bostanci coast, Istanbul, which in
turn made the total number of halacarids in Turkey to be twenty-four.

This study aimed to share some data about halacarid studies, which started in 2012, on the west coast of Antalya.

Keywords: Halacaridae, systematic, Mediterranean Sea, marine biodiversity, meiobenthos
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TURKIYE KIYILARINDAKI CAPRELLIDAE (AMPHIPODA) TURLERI

Murat SEZGIN?, Kerem BAKIRP
agge University, Faculty of Fisheries, Department of Hydrobiology, 35100, Bornova, Izmir, Turkey.
bSinop University, Faculty of Fisheries,Department of Hydrobiology, 57000, Sinop, Turkey.
(biologistms@gmail.com)

OZET

Amphipoda ordosu icinde yer alan Caprellidae ailesi denizel besin aglarinda énemli bir yere sahiptir. Pek ¢ok
bentik balik ve makroomurgasiz icin besin kaynagi olan bu gruba ait tiirler, ayrica kirlilik acisindan da
biyoindikator olarak kullanilabilme potansiyeline sahiptir.

Caprellid tiirleri, klasik gammarid amphipod viicut sekline uymayan ince uzun morfolojik yapilar1 ile amphipod
tiirleri iginde kolaylikla ayirt edilebilirler. Yapilan galigmalarda viicut seklinin gii¢lii veya narin olmasinin, tiiriin
yasadigi bolgedeki hidrodinamik 6zellikler ile dogrudan iliskili oldugu ortaya konmustur.

Tiirkiye kiyilarinda gliniimiize kadar bu aileye ait 21 tiir bildirilmistir. Bu tiirlerden 11’1 Akdeniz kiyilarinda, 17’si
Ege Denizi kiyilarinda, 10’u Marmara Denizi’nde ve 8’1 de Karadeniz kiyilarimizda bulunmaktadir. Ayrica, rapor
edilen bu tiirlerden biri olan Caprella scaura, Akdeniz’e Hint Okyanusundan gelerek yerlesmis ve sabit
populasyonlar olugturmustur. Bu tiir, giiniimiize kadar sadece Tiirkiye’nin Ege Denizi kiyilarindan bildirilmistir.

Tirlerin tayininde solungag sayilart ve yerleri, agiz par¢alarinin morfolojisi, goz yapisi, ekstremitelerin segment
sayilari, anten segment sayilar1 ve viicutta bulunan diken ve ¢ikintilar gibi morfolojik 6zellikler kullanilmaktadir.

Anahtar Kelimeler: Amphipoda,Caprellidae, Tiirkiye

SPECIES OF CAPRELLIDAE (AMPHIPODA) FROM THE COASTS OF
TURKEY

Murat SEZGIN?, Kerem BAKIRP

aEge University, Faculty of Fisheries, Department of Hydrobiology, 35100, Bornova, Izmir, Turkey.
b Sinop University, Faculty of Fisheries,Department of Hydrobiology, 57000, Sinop, Turkey.

(biologistms@gmail.com)

ABSTRACT

The family Caprellidae from the order Amphipoda has a significant role in marine food web. Caprellids serve as
food sources to many benthic fish and macroinvertebrates and they have a potential to be used as bioindicators of
pollution.

The caprellid species may easily be distinguished among the other amphipod species due to their slender
morphological structure, an appearance out of the range for classical gammarid amphipod species. Studies have
shown that a robust or a fragile body structure is directly related to the hydrodynamic features of the habitat of the
species.

A total of 21 caprellid species have been reported from the coasts of Turkey up to date as 11 species from the
Mediterranean coast, 17 species from the Aegean coast, 10 species from the Sea of Marmaraand 8 from the Black
Sea coast of Turkey. Caprella scaura, one of these reported species, has been introduced from the Indian Ocean
to the Mediterranean Sea and developed constant populations. C. scaura has only been reported from the Aegean
Coasts of Turkey so far.

Identifications of the species are based on the number and location of the gills, morphological features of the buccal
parts, structure of eyes, number of segments on extremities, segment numbers of antennae, and spines and
protrusions on the body.

Keywords: Amphipoda,Caprellidae, Turkey

365



INCi URETEN MOLLUSCA TURLERI

Selguk Yigitkurt*, Aynur Lok, Ali Kirtik, Evrim Kurtay, Aysun Kii¢iikdermenci
Ege Universitesi Su Uriinleri Fakiiltesi Yetistiricilik Boliimii 35100 Bornova/[ZMIR
(selcuk.yigitkurt@ege.edu.tr)

OZET

Diinyanin en eski miicevherati olarak bilinen inciler, 4000 yildan beri toplanmakta ve ekonomik olarak
degerlendirilmektedir. 1920’li yillarin basina kadar avcilikla dogal inciler elde edilirken, Japon Mikimoto’nun
“nucleus asilama ile kiiltiir incisi elde etme metodunu” bulmasi ¢ok &nemli bir gelisme olmustur. Inci
istiridyelerinin avciliginin yasaklanarak koruma altina alinmasi ve inciye olan talebin giderek artmasi kiiltiir
incilerinin giiniimiizde degerini arttirmustir.

Birgok yumusakea tiirii inci iiretmesine karsin bunlarin ¢ogunun kalitesiz olmasindan dolayir ekonomik degeri
yoktur. Mollusca subesi altinda sadece Conchifera altsubesi icerisinde inci iireten tiirler bulunmaktadir. Inci ireten
Bivalvia, Gastropoda ve Cepholopoda siniflar1 bu altsube altinda yer almaktadir. Bivalvia sinifinda Metabranchia
altsinifi igerisindeki Pteriomorpha, Veneroida ve Unionida takimlari; Gastropoda sinifinda Eogastropoda
altsinifinda Patellogastropoda takimi, Orthogastropoda altsinifinda Vetigastropoda ve Caenogastropoda
iisttakimlart ayrica Pulmonata altsinifi; Cephalopoda sinifinda Nautiloidea altsinifi inci iireten tiirleri
barindirmaktadir.

Diinyada ekonomik degeri yiiksek olan inciler Pteridae (Inci Istiridyeleri), Unionidae (Inci Midyeleri), Haliotidae
(Deniz Kulaklar1) ve Pectinidae ailelerinden (Deniz Taraklar1) elde edilmektedir. Ulkemizde Pteridae familyasina
ait 151nl inci istiridyesi olarak da bilinen Pinctada radiata (Leach 1814) tiirii ve Pteria familyasindan Avrupa
Kanatl Istiridyesi olarak da bilinen Pteria hirundo (Linnaeus, 1758) tiirii bulunmaktadir.

Anahtar Kelimeler: Inci, Inci Istiridyesi, Mollusca, Bivalvia

PEARL PRODUCER MOLLUSCS

Selcuk Yigitkurt*, Aynur Lok, Ali Kirtik, Evrim Kurtay, Aysun Kiiciikdermenci
Ege University, Aquaculture Department of Fisheries Faculty 35100 Bornova/IZMIR
(selcuk.yigitkurt@ege.edu.tr)

ABSTRACT

Pearls are known as the oldest jewellery on earth are being collected and economically evaluated for 4000 years.
The innovation of a method “pearl culture with nucleus implantation” by Japanese Mikimoto was very important
development because pearls were obtaining until the early 1920s. Today, saving pearl oysters by prohibition of
hunting and increasing demand on pearls increased the value of pearls.

However many of mollusc species can produce pearls, the majority of them are economically valueless because of
their poor quality. Pearl producer species only exists in Conchifera subphylum which belongs to mollusca phylum.
Bivalvia, Gastropoda and Cephalopoda species which can produce pearl are included in this subphylum.
Pteriomorpha, Veneroida and Unionida orders which are in Bivalvia classis and Metamorpha subclassis;
Patellogastropoda order which is in Gastropoda classis and Eogastropoda subclassis; Vetigastropoda and
Caenogastropoda superorders and Pulmonata subclassis which are in Orthogastropoda subclassis and Nautilodea
which is in Cephalopoda classis are consists pearl producer species.

Most valuable pearls are obtaining from Pteridae (pearl oysters), Unionidae (pearl mussels), Haliotidae (abalones)
and Pectinidae (scallops) families. However Pincdata radiata (Leach, 1814) which is from Pteridae family and
Pteria hirundo (Linnaeus, 1758) from Pteria family are naturally found in Turkey.

Keywords: Pearl, Pearl oyster, Mollusca, Bivalvia

366



AKDENIZ’DE DAGILIM GOSTEREN PHILINIDAE
(OPISTHOBRANCHIA:MOLLUSCA) TURLERI

Neslihan TURKCU?, Bilal OZTURK 2, Alper DOGAN?, Banu BiTLiS BAKIR®

aEge Universit?si Su Uriinleri Fakiiltesi, Temel Bilimler Béliimii, 35100 Bg)rnova-fgmir.
bDokuz Eyliil Universitesi, Deniz Bilimleri ve Teknoloji Enstitiisii, 35430Inciralti-Izmir

(neslihan.turkcu@gmail.com)

OZET

Bu ¢aligmada, Akdeniz sisteminde dagilim gosteren, Mollusca filumu kapsamindaki Philinidae (Opisthobranchia)
familyasina ait tiirlerin dagilimlar1 ve bazi ekolojik 6zelliklerinin incelenmesi amaglanmistir. Bu nedenle, konuyla
ilgili bugiine kadar yapilmis olan ¢alismalar incelenerek, denizlerimizde dagilim gosteren Philinidae iiyelerinin tiir
listesi olusturulmustur.

Bu familya iiyeleri i¢sel kabuga sahip yumusakgalardir ve tiir tayinlerinde canlinin anatomik yapisinin yani sira,
kabugun morfolojisi ve ince yapist da dnemlidir. Akdeniz sisteminde Philinidae familyasina ait toplam 20 tiir
dagilim gostermektedir. Diinya denizlerinde 5 genus (Globophiline, Hermania, Philine, Spiniphiline, Yokoyamaia)
kapsaminda 92 tiirii bilinen bu familyanin, Akdeniz sisteminde dagilim gosteren tiirleri 2 genus (Hermania ve
Philine) i¢inde yer almaktadir. Bunlarin 19’u Philine genusu 1 tiir de Hermania genusu kapsamindadir.

Degisik caligmalarda Akdeniz sisteminden bildirilen tiirlerden 5’i [Philine catena (Montagu, 1803), Philine
monterosati Monterosato, 1874, Philine quadrata (Wood, S., 1839), Philine quadripartita Ascanius, 1772 ve
Hermania scabra (Miiller, O.F., 1784)] iilkemiz kiyilarindan da rapor edilmistir. Kiyilarimizdan bilinen Philinidae
tiirleri genellikle littoral bolgenin yumusak substratum niteligindeki biyotoplarinda dagilim gosterirler. Bu tiirlerin
2’siTiirkiye’nin Levantine Denizi, 4 tiir Ege Denizi, 5 tiir Marmara Denizi ve 1 tiir de Karadeniz kiyilarinda
dagilim gostermektedir.

Anahtar Kelimeler: Philinidae, Opisthobranchia, Gastropoda, Mollusca, Akdeniz
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THE DISTRIBUTION OF PHILINIDAE (OPISTHOBRANCHIA:MOLLUSCA)
SPECIES IN THE MEDITERRANEAN

Neslihan TURKCU?, Bilal OZTURK 2, Alper DOGAN?, Banu BiTLiS BAKIR®

_ 2Ege University, Faculty of Fisheries, Bornova, Lzmir . .
bDokquyliilUniversitesi, Institute of Marine Sciences and Technology, Inciralti, Izmir

(neslihan.turkcu@gmail.com)

ABSTRACT

The distributional and some ecological features of the species of the family Philinidae (Mollusca: Opisthobranchia)
which are distributed in the Mediterranean system was aimed to investigate in this study. For this aim, the available
references related to this subject were evaluated and an up-to-date list of the Philinidae species found in the Turkish
Seas was prepared.

The members of the family Philinidae have internal shell and the anatomical features as well as the morphology
and structure of their thin shell are importantin the identification of the species. In the world ocean, the family is
representedby 92 species belonging to 5 genera (Globophiline, Hermania, Philine, Spiniphiline, Yokoyamaia), two
of which (Hermania and Philine) are known also to be distributed in the Mediterranean. A total of 20 species of
the family Philinidae are known to be distributed in the Mediterranean, 19 of which are belonging to the genus
Philine, while the genus Hermania represented by one species only.

Among the known species, 5 taxa [Philine catena (Montagu, 1803), Philine monterosati Monterosato, 1874,
Philine quadrata (Wood, S., 1839), Philine quadripartite Ascanius, 1772 and Hermania scabra (Miiller, O.F.,
1784)],that have beenreported from the Mediterranean before, were found along the Turkish coasts up to date.
Among those, two species were reported from the Levantine coasts of Turkey, 4 species from the Aegean Sea, 5
species from the Sea of Marmara and one species from the Turkish Black Sea coast. The members of the family
Philinidae are usually distributed in the soft substrates of the littoral zones.

Keywords: Philinidae, Opisthobranchia, Gastropoda, Mollusca, Mediterranean
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IZMIR KORFEZIi MIDYE (Mytilus galloprovincialis LAMARCK, 1819)
FASIESINDE BULUNAN TANAID (CRUSTACEA, TANAIDACEA)
TURLERININ BAZI BiYOLOJIK OZELLIKLERI

Fikret ONDES
Su Uriinleri Fakiiltesi, Izmir Katip Celebi Universitesi, Cigli, Izmir, 35620, TURKIYE
(fikret.ondes@ikc.edu.tr)

OZET

Tanaidler nispeten kiigiik bentik krustaseler olup, olgunlarinin viicut boylar1 genellikle 2-3 mm arasindadir. Ancak
0.5 mm’den kiigiik olgun bireyleri de tespit edilmistir. Tiirkiye’deki tanaid tiirleri hakkinda ¢ok az bilgi mevcuttur.
Bu calismada, Izmir Kérfezi’nin midye fasiesinde (Mytilus galloprovincialis) bulunan tanaid tiirlerinin bazi
biyolojik ve tireme 6zellikleri incelenmistir. Bu amag¢ dogrultusunda i¢ korfezdeki 3 istasyondan bir yil boyunca
(Nisan 2008 — Mart 2009) aylik 6rnekleme yapilmustir. Tiirlerin {ireme periyotlari, erkek-disi oranlari, yumurta
caplar1, fekonditeleri, total boylar1 ve biyokiitleleri arastirilmistir.Ayrica her ay yapilan 6rneklemeler ile tanaid
populasyonlarinin mevsimsel degisimleri izlenmis ve ortamin bazi ¢evresel faktorlerin (su sicakligi, tuzluluk, pH,
¢Oziinmiis oksijen, midye biyokiitlesi ve midye sayis1) tanaid populasyonlarina olan etkileri incelenmistir.

Bu caligmada, 2 tanaid tiirline ait 3176 birey tespit edilmistir. Tanais dulongii toplam birey sayisinin %94.96’sinu,
Leptochelia savignyi ise %5.03’linii kapsamaktadir. T. dulongii’nin en yiiksek populasyon yogunlugu (17600
birey.m2) Inciralt: istasyonunda Mayis ayinda, L. savignyi ‘ninise en yiiksek populasyon yogunlugu (2350 birey.m"
2) Inciralt: istasyonunda Ocak ayinda tespit edilmistir. T. dulongiitiiriine ait yumurtal disilere 11 ay rastlanmis ve
en fazla yumurtali birey Temmuz aymda tespit edilmistir. L. savignyitiiriiniin yumurtali disilerine
rastlanmamistir. T. dulongii tiirtiniin maksimum fekonditesi 70 yumurta/birey basina, ortalama fekonditesi ise 28
yumurta/birey basina olarak tespit edilmistir. Cevresel faktorlerin tiirlerin populasyonu {izerine etkileri
incelendiginde, midye sayis1 arttik¢a T. dulongii’nin birey sayisi ve biyokiitlesinin belirgin sekilde arttig: tespit
edilmistir. Buna karsin, L. savignyi’nin biyokiitlesi ile midye sayisi arasindaistatistiksel agidan anlamli iliski
bulunmamustir.

Ozetle bu calisma Izmir Korfezi’ndeki tanaid tiirlerinin populasyon yapilari ve iireme ekolojilerinin anlasiimasina
katkida bulunmustur.

Anahtar Kelimeler: Tanaidacea, Tanais dulongii, Leptochelia savignyi, biyo-ekoloji, [zmir Korfezi
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SOME BIOLOGICAL PROPERTIES OF TANAID
(CRUSTACEA, TANAIDACEA) SPECIES ASSOCIATED WITH MUSSEL
(Mytilus galloprovincialis LAMARCK, 1819) FACIES IN IZMIR BAY

Fikret ONDES
Su Uriinleri Fakiiltesi, Izmir Katip Celebi Universitesi, Cigli, Izmir, 35620, TURKIYE
(fikret.ondes@ikc.edu.tr)

ABSTRACT

Tanaidaceans are relatively small benthic crustaceans, the adult body length is generally 2-3 mm, but it can vary
from less than 0.5 mm. Little is known about the tanaid species in Turkey. This study focused on some biological
and reproductive properties of tanaid species which were collected from mussel fasies (Mytilus galloprovincialis)
in Izmir Bay. For this purpose, samples were collected from 3 stations monthly between April 2008 — March 2009
in inner bay. Reproduction period, the proportion of males/ females, fecundity, egg diameter, biomass and total
length were determined. Seasonal variations of Tanaids population were monitored by monthly collections and
some environmental factors (temperature, salinity, pH, dissolved oxygen, biomass of mussel and number of
mussel) affecting the population of Tanaids were established.

In this study, a total of 3176 individuals belonging to 2 tanaid species were determined. Tanais dulongii accounts
for 94.96 % of total number of specimens and Leptochelia savignyi for 5.03 % of the total number of specimens.
The highest population densities of T. dulongii were estimated as 17600 ind.m? at the station of Inciralt1 in May
and those of L. savignyi as 2350 ind.m at the same station in January. Berried females of T. dulongii were recorded
in 11 months and the highest berried T. dulongii number was recorded in July. However, there was no berried
female of L. savignyi in this study. For T. dulongii, the maximum fecundity was estimated as 70 eggs per ovigerous
female, whilst the mean fecundity was 28 eggs per ovigerous female. Regarding the impacts of environmental
factors on tanaid population, the number of specimens and biomass of T. dulongii increased with increasing mussel
number. However, there was no statistically significant relationship between the mussel number and biomass of
L. savignyi.

In summary, this study has contributed to an understanding of the population structure and reproductive ecology
of tanaid species in Izmir Bay.

Keywords: Tanaidacea, Tanais dulongii, Leptochelia savignyi, bio-ecology, Izmir Bay.
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DOGU KARADENIZ (SAMSUN-HOPA) KIYILARINDA BENTIK EKOLOJIK
KALITE

Nimet Selda Bascinar?, Bayram Zengin?, flkay Ozcan- Akpinar?, Elvan Atilgan® Ahmet Mutlu
Gozler®, Elnara Eldar Jafarova®, Ulgen Aytan®, Murat Erbay?, D. Selim Misir?
®Su iiriinleri Merkez Arastrma Enstitiitsii Vali Adil Yazar Cad.No:14 61250 Sana-Trabzon
®RTU Su Uriinleri Fakiiltesi-53100Rize
CAZECOLAB Zerdabi str. 25, Baku, Azerbaijan

(nimetselda.bascinar@gthb.gov.tr, seldabascinar@gmail.com)

OZET

Cesitli caligmalar yumusak zemin topluluklarinin dogal ve insan kaynakli degisimlerdan etkilendigini gostermistir.
Bentik omurgasizlar, ¢evresel kalite durumunu belirlemede indikator rol oynarlar. Yumusak zemin ekolojik kalite
ve etki durumunu belirlemek igin indeksler gelistirilmistir. Bu calismada Dogu Karadeniz kiy1 alanlarinda bélgenin
bentik ekolojik kalite durumunun indekslerle ortaya konulmasi amaglanmisgtr.

Calisma Hopa-Samsun kiy1 hattt boyunca 20 istasyonda yumusak zeminde 4 farkli derinlikte (>5-15m, >15-25m,

2
> 25-35m, > 35-40m) 2013 yaz mevsiminde yapilmigtir. Sediment drnekleme araci olarak 0.1 m ’lik drnekleme
alanina sahip Van Veen Grab 6rnekleme araci kullanilmistir. Elde edilen bentik 6rnekler 0.5mmg6z agikligina
sahip eleklerden elenmistir.

Arastirma sonucunda bdlgenin bentik ekolojik kalite durumlart; (H) (Shannon Weaever gesitlilik indeksi), AMBI
(AZTI Marine Biotic Index) ve M-AMBI (Multivariate- Marine Biotic Index) hesaplanmistir. Trabzon-havalan
15-25m istasyonu “cok iyi” istasyon oldugu belirlenmistir.

Anahtar Kelimeler: Dogu Karadeniz, bentik ekolojik kalite, H’, AMBI, M-AMBI

BENTHIC ECOLOGICAL QUALITY IN THE EASTERNBLACK SEA
(SAMSUN-HOPA)

Nimet Selda Bas¢inar?, Bayram Zengin?, ilkay Ozcan- Akpinar?, Elvan Atilgan® Ahmet Mutlu
Gozler®, Elnara Eldar Jafarova®, Ulgen Aytan®, Murat Erbay?, D. Selim Misir?
aMinistry of Food, Agriculture and Livestock, Central Fisheries Research Institute, Vali Adil Yazar Cad., No:14,
61250 Kastistti, Yomra/Trabzon
PRTEU, Faculty of Fisheries,53100 Rize
CAZECOLAB Zerdabi str. 25, Baku, Azerbaijan

(nimetselda.bascinar@gthb.gov.tr, seldabascinar@gmail.com)

ABSTRACT

Various studies have demonstrated that the macrobenthos response to anthropogenic and natural stress. Benthic
invertebrates arewell-established target in environmental quality status evaluations. Indexes were developed to
determine the impacts and the quality status of soft-bottom marine benthic communitiesin this study, ecological
quality (H’, AMBI, M-AMBI) was investigated in the Eastern Black Sea region.

Soft bottom macro-zoobenthic communities were determined at 4 depths (<5-15m, 15-25m, 25-35m, 35-m>) of
twenty stations (Samsun-Hopa) along the Eastern Black Sea during summer 2013. Samples were collected by Van
ven Grab sampling system (0.1 m?). In the laboratory, samples were sieved 0.5 mm mesh size.

Obtained data was used to calculate Shannon—Wiener diversity index (H*), AZTI(AZTI Marine Biotic Index)’s
AMBI and M-AMBI (Multivariate- Marine Biotic Index). Station H -15-25m was found “very good”in this region.

Keywords:Eastern Black Sea, benthic ecological quality, H’, AMBI, M-AMBI

371



SINOP YARIMADASI KIYILARI (GUNEY KARADENIZ, TURKIYE) UST-
INFRALITTORAL BOLGESINDEKI BENTIK YOSUNLARIN ZAMANSAL
VE MEKANSAL DEGISIMLERI

Ali KARACUHA?, Gokhan YILDIZ?, Melek ERSOY KARACUHAP

aSinop U'ifiversitesi, Su Uriinleri Fakiiltesi, 57000 Sinop, Tiirkiye
bSinop Universitesi, Saglik Yiiksekokulu, 57000 Sinop, Tiirkiye

(akaracuha@sinop.edu.tr)

OZET

Bu caligmada, bentik yosun tiirlerinin ¢esitliligi ve biyokiitlesi Sinop yarimadasi (Karadeniz) ¢evresindeki
zamansal ve mekansal dagilimini belirlemek iizere 6lgiildii. Arastirmalar Eylil 2013-Temmuz 2014 tarihleri
arasinda Sinop yarimadasi kiyilarindan segilen 2-5 derinliklerdeki dokuz farkli istasyonda mevsimsel olarak
gerceklestirildi. Alg 6rnekleri dalarak metal birgergeve (20x20cm) ile ti¢ tekerriirlii olarak toplandi. Alinan 6rnekler
%4 noétral formalin ilave edilmis deniz suyu ile plastik posetler i¢inde fikse edildi. Teshisi yapilan algler daha
sonra yas agirlik biyokiitlesin belirlenmesi i¢in 0.001 g. hassasiyetli bir terazi ile tartildi. Ayrica deniz suyunun
bazi fizikokimyasal parametreleri her bir istasyonda 6l¢iildii. Makroalg kommunite yapisinin tek degiskenli ve ¢ok
degiskenli analiziyapildi. Bu ¢aligmanin sonucunda, 6°s1 Chlorophyta, 6’s1 Ochrophyta ve 18’1 Rhodophyta olmak
iizere toplam 30 tiir tespit edildi.Istasyonlar genelinde tespit edilen en baskin tiirler Cystoseira crinita Duby, 1830
(%53) ve Cystoseira barbata (Stackhouse) C.Agardh, 1820 (%37) olup bunu Polysiphonia fucoides (Hudson)
Greville, 1824 ve Ceramium spp.tiirleri izledi. Istasyonlar genelinde ortalama en yiiksek biyokiitle degeri 8861,9
g yas agirhik m2ile Tasocag istasyonunda, en diisiik deger ise Ay1 Ini Koyu (4006,8 g m?) ve Hamsilos (4388,8
g m?) istasyonlarindan elde edildi. Ornekleme boyunca tespit edilen ortalama biyokiitle degeri0,36 gm™
(Uziimliidere istasyonuTemmuz-2014) ile5988,1 gm? (Basoz Koyu istasyonuEkim-2013) arasinda degisim
gbsterdi. Bu arastrmaTUBITAK (Proje No: 113Y312) tarafindan desteklenmis olup bu g¢aligmanin amaci
Karadeniz’in Sinop Yarimadasi kiyilariin bat1 kesimindeki makroalg biyokiitlelerindeki mevsimsel degisiklikleri
bildirerek dinamikler bilgisine katkida bulunmaktir.

Anahtar Kelimeler: Yosun, makroalg, baskinlik, biyokiitle, Karadeniz
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THE SPATIO-TEMPORAL CHANGES OF BENTHIC SEAWEEDS IN THE
UPPER-INFRALITTORAL ZONE IN THE SINOP PENINSULA COAST (THE
SOUTHERN BLACK SEA, TURKEY)

Ali KARACUHA?, Gokhan YILDIZ?, Melek ERSOY KARACUHAP

aSinop University, Fisheries Faculty, 57000 Sinop, Turkey
bSinop University, School of Health, 57000 Sinop, Turkey
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ABSTRACT

In this study, the benthic seaweed species diversity and biomass were measured to determine the spatial and
temporal distributionaround the Sinop Peninsula, Black Sea. From September 2013 to July 2014, investigations
were seasonally performed at the depths of 2-5 m at nine different stations chosen on the Sinop peninsula coast.
Algal samples were collected diving through with a metal frame (20x20cm) with three replicates. The collected
examples were fixed in plastic bag and they were added seawater with 4% neutral formalin.Identified algae were
then weighed to determine the wet weight biomass with a balance with 0.001 g precision. Also, some physico-
chemical parameters of seawater were measured in each station.Univariate and multivariate analysis of macroalgae
community structure were calculated. As a result of this study, a total of 30 taxa were identified, comprising 6
Chlorophyta, 6 Ochrophyta and 18 Rhodophyta. The dominant species in all stations were Cystoseira crinita Duby,
1830 (%53) and Cystoseira barbata (Stackhouse) C.Agardh, 1820 (%37), represented by the species Polysiphonia
fucoides (Hudson) Greville, 1824, Ceramium spp. The mean highest biomass value (8861.9 g wet weight (ww) m-
2) was obtained from Tasocag: station and the lowest from Ay1 Ini Bay (4006.8 g ww m2) and Hamsilos (4388.8
g ww m) stations. The mean values of biomass ranged from 0.36gm2 (Uziimliidere station in Summer-2014) to
5988.1 gm? (Basoz Bay station in Fall-2013) during the sampling period.This work has been financially supported
by TUBITAK (Project Number: 113Y312) and the aim of this study is to contribute to the knowledge of the
dynamics by reporting on seasonal changes of macroalgcommunity structure in the west part of Sinop Peninsula
coast of Turkey from the Black Sea.

Keywords: Seaweed, macroalgae, dominance, biomass, Black sea
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CANAKKALE BOGAZI SERT MERCAN HABITATLARINDA YOGUN
DAGILIM GOSTEREN Beania magellanica'NIN iLK KAYDI: TURKIYE
KIYILARI BRYOZOA FAUNASINA KATKI

H. Banis Ozalp
Canakkale Onsekiz Mart Universitesi Deniz Bilimleri ve Teknolojisi Fakiiltesi, 17100, Canakkale-Tiirkiye
(barisozalp@comu.edu.tr)

OZET

Canakkale Bogazi'nin kayalik substratlarinin bentik omurgasiz biyogesitliligi oldukga ytiksektir. Her ne kadar kum
zeminli bolgeler bogazin genel karakterini yansitsa da sinirli sayida olan kayalik habitat siinger, mercan, koralijen
organizma, tiinikat ve bryozoa'lar i¢in verimli yagsam alanlari olusturur. Bogazda 6zellikle sert mercanlarin, kalkerli
ve koralijen canlilarin meydana getirdigi fasiyeslerde ayn1 zamanda farkli tiirden bryozoa topluluklari yaygin
dagilim gosterir. Bu caligmada soliter sert mercan kominitelerinin bulundugu {i¢ istasyonda Beania
magellanica'nin yayilimi incelenmistir. Tiir, Canakkale Bogazi bryozoa faunasi i¢in ilk kayittir. Caligmalar Scuba
ve teknik dalis ekipmanlar1 yardimryla yapilmis olup, 0-45 m derinlikte dagilimi olan kayalik habitatlarin yari-
151kl1 ve karanlik kisimlar1 gézlenmistir. B. magellanica'nin tespit edildigi kaya yiizeylerinde kuadrat ile tiiriin
kapladigi alan belirlenmistir. Bununla birlikte tiiriin yogun bulundugu Caryophyllia smithii, Caryophyllia
inornata, Leptopsammia pruvoti ve Madracis pharensis mercanlari ¢evresindeki ekolojik farkliliklar tartigilmistir.

Anahtar Kelimeler: Beania magellanica, koralijen habitat, ilk kayit, Canakkale Bogaz1

FIRST REPORT OF Beania magellanica DENSELY OCCURRED IN CORAL
HABITATS OF THE DARDANELLES: CONTRIBUTION TO THE
BRYOZOAN FAUNA OF THE TURKISH COASTS

H. Banis Ozalp
Canakkale Onsekiz Mart University Viocational School of Ocean Engineering, 17100, Canakkale-Turkey
(barisozalp@comu.edu.tr)

ABSTRACT

The benthic invertebrate biodiversity of rocky substrates of the Dardanelles is highly rich. Although sandy grounds
represents the general character of the strait, rarely seen rocky habitat constitutes an important ecological niche for
sponges, corals, coralligenous formations, tunicates and bryozoans. Many different groups of bryozoan are densely
distributed around facies in the strait of which especially hard corals, calcareous and coralligenous species form.
In current study, the development type of Beania magellanica was examined at three stations where solitary coral
communites occurred. The species is the first record for the bryozoan fauna of Dardanelles. Scuba and technical
diving equipments were used to observe the dimly-lit and dark points of rocks between 0 and 45 m depths. The
cover area of B. magellanica on rock surfaces was specified with a quadrat. Additionally, ecological differences
around the living habitats of Caryophyllia smithii, Caryophyllia inornata, Leptopsammia pruvoti and Madracis
pharensiswere discussed.

Keywords: Beania magellanica, coralligenous habitat, first report, Dardanelles
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YUVALAMA ALANLARININ JEOMORFOLOJIK VE FIZIKSEL
OZELLIKLERI DENiZ KAPLUMBAGALARININ (Caretta caretta ve Chelonia
mydas) POTANSIYEL YUVA YERI SECIMINI NASIL ETKIiLER?

Cihan Sinem?, Yalcin Ural®, Tezcan Devrim®, Kideys E. Ahmet®
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(snmcihan@gmail.com)

OZET

Yuvalama alanlarinin jeomorfolojik ve fiziksel 6zellikleri; ergin disi deniz kaplumbagalarinin yuva yeri se¢imi,
inkiibasyon dénemi embriyonik gelisim sonras1 yavru basar1 orani gibi en az iki siiregte dnemli yere sahiptir. 90’l1
yillarda Mortimer uygun yuvalama sahili i¢in dnemli ¢evresel faktorleri; yuvalama kumsalinin disi kaplumbaga
icin erisilebilirligi, gel-git akintilarindan etkilenilmeyecek mesafe, yuva yapisi i¢in elverisli ve gaz gegirgenligi
icin uygun fiziksel 6zellikleri ve uygun sicaklik araligi olarak 6zetlemistir.

Bu c¢alisma Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii’'nde 2013 yili denizkaplumbagalar
yuvalama sezonunda yapilmistir. Jeomorfolojik agidan ¢alisma alani; Lamas Nehri etkisi altindaki LIM Alt bolgesi
ve METU Alt bolgesi olarak iki temel alt boliimde incelenmistir. Bu iki alani birbirinden ayiran sinir yapilagmalari,
saha yiikselti profilleri, yuvalama alaninin vejetasyona uzaklifi ve kum yumusakligi gibi parametreler
incelenmistir. Kum kompozisyonunun yapisi incelenirken; tanecik boyu, dagilimi ve sekli dikkate alinmistir. Bu
parametrelerin yuva yeri se¢imi ya da yavru basarist ile iligkileri istatistiksel testlerle kurulmustur.

LIM ve METU Alt bolgeleri yuvalama basarist ve yuva yogunlugu (adet/km) verlerine gore belirgin farkliliga
sahiptir. Bu iki alt bolgeyi belirgin olarak birbirinden ayiran bir diger parametre ise tanecik boyu arasindaki
degisikliktir. Farkli tanecik boyunun farkli yiizdesel dagilimina sahip oldugu bu bolgelerde yuvalarin denize ve
vejetasyona olan uzakligi da belirgin fark gostermektedir. Yuvalama ve yavru basarisi ile dogrudan bagi kurmak
icin tek yillik veriler yetersiz de olsa, dolayli etkileri destekledikleri gdzlemlenmektedir.

Anahtar Kelimeler: Chelonia mydas, Caretta caretta, jeomorfolojik parametreler, yuva yeri se¢imi, yavru
basarisi
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HOW GEOMORPHOLOGICAL AND PHYSICAL PARAMETERS OF
NESTING BEACHES AFFECTS POTENTIAL NEST SITE SELECTION OF
SEA TURTLES (Caretta caretta and Chelonia mydas)?

Cihan Sinem?, Yalcin Ural®, Tezcan Devrim®, Kideys E. Ahmet®
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ABSTRACT

Geomorphological and physical parameters are important at least two levels as; selection of nesting site for adult
females and proper embryo development followed by hatching survival success. In 1990s Mortimer summarized
the environmental factors for suitable nesting beach as; accebility of the beach by adult females, proper height for
nest placement to avoid tidal inundations, favorable physical parameters of sand to allow nest structure and gas
diffusion and convenient temperature range. Based on this backbone built by Mortimer, scope of subject is
continuously enlarged by following studies.

The present study is carried out at Institute of Marine Sciences, Middle EastTechnical University (METU-IMS)
during the 2013 reproductive season. In geomorphologic aspects, the studied region is grouped into two distinct
regions: the LIM subregion, which is under the influence of the mouth of the LAMAS River, and the METU
subregion.To comparethese two subregions parameters of boundary, elevation range, beach profiles, vegetation
and sand softness are considered. The structure of sand composition is determined by grain size, shape and sort.
To relate the parameters with impact of nest site selection, these parameters are tested statistically to find their
correlation with nest site selection and hatching success.

There is significant difference between METU and LIMONLU sub regions in terms of nesting success and nest
density. Another significant difference is observed among the size of sand particles of the LIM and METU sub
regions. The difference insize percentage is correlated with distance of nests from the sea and distance to
vegetation.

Keywords: Chelonia mydas, Caretta caretta, geomorphological parameters, nest site selection, hatching success
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OZET

Akdeniz, kiiresel olarak nesli tehlike altinda olan Chelonia mydas (yesil) ve Caretta caretta (iribag) deniz
kaplumbagalar icin énemli bir iireme ve kislama alamidir. Ozellikle Tiirkiye sahilleri yesil kaplumbagalar igin
Akdeniz’deki en 6nemli, iribas kaplumbagalar i¢in i¢lincii 6nemli yuvalama alani olarak bilinmektedir. Bu
nedenle Dogu Akdeniz kiyilarindaki ilireme bdlgelerinde bulunan popiilasyonlarin akrabalik iliskilerini,
aralarindaki gen akisini anlamak bu tiirler igin etkili koruma ve yonetim stratejilerini iiretmek i¢in son derece
onemlidir. Her iki tiiriin de Dogu Akdeniz’deki popiilasyonlarmin genetik yapisini aciga ¢ikarmak icin ODTU
Erdemli Kampiisii, Belek, Samandag ve Kuzey Kibris iireme bolgelerinden 2015 yili {ireme ddneminde
orneklemeler yapilmistir. Ornekler yuva kontrol acislarinda bulunan 6lii yavrulardan ve 3. evre yumurtalardan
alinmistir. Saha arastirmasi gergeklestirilen dort iireme bolgesinde toplam 108 iribas Kaplumbaga yuvasindan 170
birey ve 87 Yesil Kaplumbaga yuvasindan 154 birey oOrneklenmistir. Genetik analizler igin deniz
kaplumbagalarinin iireme biyolojileride dikkate alinarak hem mitokondrial DNA (D-loop bolgesi) hem de niiklear
DNA (R35 intron) gen bélgeleri se¢ilmistir. Bu iki gen bolgesi sayesinde, hem her bir tiiriin Kuzey-Dogu
Akdeniz’deki yuvalama alanlar1 arasindaki genetik farkliliklar, hem de tiir arasindaki filogenetik yakinlik
dereceleri belirlenecektir. Caligma ile yuvalama alanlarindaki tiir i¢i, populasyonlar arasi ve tiirler arasi gesitliligin
belirlenmesi amaglanmakta ve elde edilecek bu verilerin daha etkin koruma ¢aligmalar1 igin gerekli olan bilgi
birikimini saglamas1 ongoriilmektedir. Bu ¢alisma hem her iki deniz kaplumbagasi tiiriine hem de Trionyx
triunguis (Nil kaplumbagasi) ev sahipligi yapan ODTU Erdemli Kampiisii sahili deniz kaplumbagalari izleme ve
koruma c¢aligmalar1 kapsaminda Kuzey Kibris Kaplumbagalart Koruma Cemiyeti, Hacettepe ve Cumhuriyet
Universiteleri ortakhiginda yiiriitiilmektedir. Sunum da ayrica 2012 yilindan beri yiiriitiilmekte olan bu izleme ve
koruma ¢aligmalar1 hakkinda da bilgi verilecektir.

Anahtar Kelimeler: Niiklear intron R35, Chelonia mydas, Caretta caretta, Mitokondrial DNA D-loop, Koruma
genetigi
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ABSTRACT

Globally threatened species Chelonia mydas (Green turtle) and Caretta caretta (Loggerhead turtle) nest in the
Mediterranean. Beaches in Turkey are recognised as the most important nesting areas for Mediterranean Green
turtles and the second most important for Mediterranean Loggerhead turtles. It is important to understand the
genetic relationships and gene flow between nesting populations along the Northeastern Mediterranean in order to
determine efficient conservation and management strategies. To achieve this, we sampled from dead and live
hatchling turtles and late embryos obtained during nest excavations from the nesting beaches of Erdemli, Belek,
Samandag and North Cyprus. From the sampling areas 170 individuals from 108 Loggerhead nests and 154
individuals from 87 Green turtle nests were sampled in total during the 2015-nesting season. The mitochondrial
D-loop and nuclear intron R35 finger protein were choosen as markers, considering the reproductive biology of
both species. By means of these two markers, it is possible to compare nesting populations in the Northeastern
Mediterranean and indicate phylogenetic relations between the two species. Thus, intraspecific, interspecific and
inter nesting population diversity can be defined regardless of the number of individuals along the nesting beaches
leading to more effective conservation studies. This study is carried out through monitoring and conservation
studies by the METU Institute of Marine Sciences at the Erdemli Campus beach host nesting of both species in
addition of Trionyx triunguis (Nile softshell turtle) in collaboration with the North Cyprus Society for Protection
of Turtles, Hacettepe and Cumhuriyet Universities. More information will be given about this study conducted
since 2012.

Keywords: Caretta caretta, Chelonia mydas, conservation, genetic, mitochondrial DNA D-loop, nuclear intron
R35
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ADA MARTISI (Larus audouinii) DOGU AKDENIiZ POPULASYONLARININ
YAKIN DONEMLI DEGIiSiKLIKLERININ GENETIiK YONTEMLER
KULLANILARAK ANLASILMASI
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OZET

"Besin zincirinin iist basamaklarinda bulunan deniz kuslarimin varlig1 ve yayilisi, kiy1 ekosistemlerinin sagliginin
ve insan faaliyetlerinin deniz ekosistemi itizerindeki etkilerinin izlenmesinde bilylik 6neme sahiptir. Gegtigimiz
yiizyilda birgok deniz kusu tiirii insan faaliyetlerinin dogrudan veya dolayli etkileriyle iireme alanlarini kaybetmis
ve tiikenme tehlikesiyle karsi karsiya kalmistir. 1960larda birey sayis1 600 ¢ifte kadar gerileyen Ada Martisi (Larus
audouinii) da bu tiirlerden biridir. Her ne kadar giiniimiizde popiilasyon bityiikligii 25000 cifte kadar yiikselmisse
de Bern Sozlesmesi'yle koruma altina alinmis bir tiir olan Ada Martis1 halen dengede bir popiilasyona sahip
degildir ve bat1 Akdeniz kiyilarinda yer alan popiilasyonlar diginda tiiriin yayilisina ve popiilasyon durumuna dair
veri ¢ok azdir.

Calismamizin amaci, ililkemiz kiyilarinda ireyen Ada martist kolonilerini tespit edip molekiiler isaretleyiciler
kullanarak bu popiilasyonlarin genetik yapisini, popiilasyonlar arasindaki gen akisini ve iilkemiz kiyilarinda
tireyen popiilasyonlarin bati Akdeniz'deki popiilasyonlarla akrabalik durumunu ortaya g¢ikarmaktir. Caligsma
kapsaminda kullanilacak mikrosatellit bolgeler ve mitokondriyal DNA’nin D-Loop bélgesi giiniimiizde yaygin bir
sekilde kullanilan molekiiler isaretleyicilere birer drnektir. Protein kodlamayan bu bélgeler yiikksek mutasyon
hizina sahiptir ve dogal segilim iizerine bir etkileri yoktur.

Calismada Aydincik kiyilarindan itibaren Karaburun'a kadar Ada Martisi kolonilerinin {iremelerine uygun karasal
yirticilardan ve insan etkisinden uzak, ¢ali vejetasyonlu, diiz kayalik ortam1 saglayan kryilarimiz taranarak yuvalar
tespit edilecek; yuvalarda bulunan yavrulardan tiiy ornekleri toplanacaktir. Bu tiiylerden izole edilen DNA
iizerinde yakin akraba tiirler i¢in belirlenmis mikrosatellit bolgelerin primerleri ve D-loop bolgesi primeri
kullanilacaktir. Uzunluk analizi yapilan mikrosatellit bolgeler ve D-loop bdlgesi dizileri popiilasyonlarin
heterozigotluk orani, birbiriyle akrabalik durumlar1 ve popiilasyonlar arasindaki gen aligverisi hakkinda bilgiler
verecektir. Ayrica, yakin gegmiste dnemli birey kaybi yasayan tiiriin yasadigi genetik dar bogazin da agik bir
sekilde saptanmasi beklenmektedir. Bu ¢aligmalara ek olarak, ispanya'da iireyen Ada Martis1 popiilasyonundan
alinacak kan Ornekleri kullanilarak iilkemiz kiyilarinda iireyen popiilasyonlarla bati Akdeniz popiilasyonlar
karsilagtirtlacak ve tiiriin filocografyasi hakkinda 6nemli bilgiler elde edilecektir."

Anahtar Kelimeler: D-loop, Filocografya, Koruma genetigi, Mikrosatellit, Popiilasyon genetigi
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ABSTRACT

Presence and distribution of seabird populations are important indicators of the health of coastal ecosystems and
the extent of anthropogenic impacts on marine ecosystems as seabirds are located at the top of the food web.
During last century many of the seabird species have lost their breeding habitats and faced extinction risk due to
direct or indirect effects of human activities. Audouin’s gull, (Larus audouinii) is one of these species and have
experienced a sharp population decrease (to 600 pairs) in 1960's. Although its west Mediterranean population size
has recently increased up to 25000 pairs, Audouin’s gull population still is not stable, and there is not enough data
on its dispersal and population status of its breeding populations in Eastern Mediterranean coasts.

The aim of our study is to survey existing breeding colonies along the coasts of Turkey and to elucidate the genetic
structure of those populations, gene flow among them and their relationship with Western Mediterranean
populations by using genetic markers. Microsatellite loci and mitochondrial D-Loop region will be used in this
study. These are non-coding regions without an effect on natural selection, have high mutation rates and widely
used for conservation genetics.

Small rocky islands on the coasts of Turkey which are far from human and predator effect and host sparse
vegetation will be surveyed for breeding Audouin's Gulls. Feather samples will be taken from the chicks in detected
nest. DNA will be isolated from those samples and amplified by using primers developed for microsatellite loci of
closely related species and mitochondrial D-Loop of Audouini’s gull. Heterozygosity levels, phylogeny and gene
flow among populations will be elucidated by using fragment analysis data of microsatellite markers and sequence
data of D-Loop region. Moreover, we expect to detect the signature of a genetic bottleneck as Audouins's Gull has
experienced a recent population decline. Furthermore, blood samples will be taken from breeding colonies in Spain
coasts will also be analyzed, and eastern and western populations will be compared to undestand phylogeography
of Audouin's Gull in whole Mediterranean.

Keywords: Conservation genetics, D-Loop, microsatellite, phylogeography, population genetics
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OZET

Kita sahanlig1 genis, yar1 kapali kiyisal deniz ekosistemlerinin insan kaynakli baskilarla kirletilen nehir sularinin
ve dogrudan yapilan kentsel atiksu desarjinin tasidigi organik ve inorganik kirleticilerden olumsuz etkilendigi
bilinmektedir. Bunun en tipik 6rnegi, kuzeydogu Akdeniz bolgesinde yer alan ve bolgedeki nehirlerden ve evsel
atiklardan etkilenen Mersin Korfezi’dir. I¢ kérfez sular1 6trofik duruma yaklasnus ve acik sulara kiyasla biyo-
optik ve biyokimyasal 6zelliklerinde belirgin degisim olmustur. Yiizey sularinda artan insan kaynakl kirliligin,
yapisal degisimlerle tabandaki ince taneli sediman katmanina ulagmakta ve tabanda birikmektedir. Karasal
kaynakli besin tuzlar1 ve organik madde girdilerinin plankton tiretimi ve ¢dkelmeler sonucunda i¢ ve orta korfez
bolgesi ylizey sedimani jeokimyasal 6zelliklerine alansal boyutta etkilerini belirlemek i¢in korfez i¢inde (derinlik
8-50 m arasinda) Nisan 2014 doneminde 20 istasyonda ylizey sediman 6rneklemesi yapilmistir. Bu drneklerin
temel jeokimyasal ozellikleri (tane boyu, organik madde igerigi, TN, fosfor) incelenmistir ve yapisindaki toplam
agir metal degerleri 6l¢lilmiistiir. Tatli su girdilerinin ve kentsel atiksu etkisinin altinda kalan kiyisal alanda ve orta
bolgede hidro-kimyasal 6zelliklerin bolgesel degisimini incelemek amaciyla bolge sularinda ayrica hidrografik ve
kimyasal 6l¢iimler yapilmistir.

Nehir debilerinin arttig1 kis sonu-ilkbahar doneminde korfez i¢ sularinda besin elementleri, toplam fosfor ve
klorofil degerleri, dig korfeze gore en az 10 kat artis gdstermistir. Bu kiyisal alan sedimani fiziksel olaylardan
belirgin etkilenmistir. Bu alanda ince taneli sediman miktar1 (silt+kil) ¢ok degiskendir (% 3-59) ve genellikle
diistiktiir; orta korfezde (derinlik > 20 m) ise daha yiiksektir (%54-72). Sedimanda dl¢iilen TOC, toplam azot ve
fosfor degerleri, tane boyu dagilimi ile benzer degisim gdstermistir; sediman tabakasi i¢cindeki organik madde
derisimi kiyidan agiga dogru artig gostermistir. Sedimanda 6Slgiilen organik madde ve metal konsantrasyonlari
arasinda yapilan regresyon analizlerine gore inorganik yapi taslarindan olan metal (Mn, Co, Ni) degerleri ve
organik madde igerigi arasinda ters yonlii iliski gozlenmistir. Organik madde igerigi ve bakir derigimi arasinda ise
pozitif bir iliski goriilmistiir. Bu sonug, Mersin Korfezi’nde organik madde bakimindan zengin yiizey sedimanlari
iizerinden beslenen demersal ve bentik organizmalarda bakir biyobirikiminin olabilecegini gostermektedir.

Anahtar Kelimeler: Besin tuzlari, Mersin Korfezi, metaller, organik madde, sediman
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SPATIAL VARIATIONS OF GEOCHEMICAL PROPERTIES IN MERSIN
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ABSTRACT

Semi-enclosed coastal marine ecosystems having broad continental shelf are adversely affected by organic and
inorganic pollutants from river inflows with human-induced pressures and direct municipal wastewater discharges.
The typical example of this highly influenced coastal area by regional rivers and domestic water discharges is
Mersin bay, located at northeastern Mediterranean. Inner bay waters with highly modified bio-optical values and
high bio-mass and nutrient concentrations display eutrophic properties. Bio-chemical pollutants enriched in coastal
surface waters are expected to reach seafloor having fine-grained sediment layer and accumulate on the bottom.
This study aims to assess impacts of plankton production and deposition due to enhanced terrestrial nutrient and
organic matter inputs of terrestrial origin on geochemical properties of surface sediments in the inner and central
bay. For this goal, surface sediment samples were collected from 20 stations in the bay (depth: 8-50 m) in April
2014. Geochemical properties (grain size, organic matter content, TN, phosphorus) and heavy metal concentrations
were measured. Hydrographic and chemical data were also collected in the bay to understand spatial variations of
hydro-chemical parameters influenced by river inflows and domestic discharges.

The concentrations of dissolved inorganic nutrients, total-P and chlorophyll concentrations in the inner bay
increased at least 10-fold compared to the offshore surface values measured in late winter-spring period with high
river inflows. Close examination of surface sediments geochemical data show that the polluted coastal zone
sediments were influenced markedly by physical processes, resulting in the accumulation of highly variable
sediment texture, withlower and variable fine-grained fraction (silt+clay) ranging between 3-59 % whereas the
central bay (depth>20m) were dominated by muddy particles (54-72 %). TOC, TN and phosphorus contents of the
surface sediments displayed a close correlation with the enhancement of fine particles on the bottom, increasing
apparently from the sallow coastal zone to the central bay. Regression analyses of organic matter versus metal
concentrations in the bay sediments also showed the presence of a negative correlation between the total metals
(Mn, Co, Ni) and organic matter concentrations; however, copper values displayed a positive correlation with
organic matter enhancement in the fine-particle dominated sediment suggesting that Cu may bio-accumulate in
demersal and benthic organisms feeding on organic matter-enriched surface sediments of the Mersin Bay.

Keywords: Nutrients, Mersin Bay, metals, organic matter, surface sediment
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OZET

Kirleticilerin su ortamlarindaki ¢6ziinmiis konsantrasyonlar: ¢evre ve insan sagligi i¢in son derece dnem arz
etmektedir. Biyolojik olarak erisilebilir olan bu konsantrasyonlar, 6zellikle organik kirleticilerde, organizmalar
tarafindan biriktirilerek artan bir sekilde besin zincirinde iist seviyelere tasinmaktadir. Avrupa Birligi Su Cergeve
Direktifi kapsaminda bu konu vurgulanmis ve suda bulunmasi gereken azami konsantrasyonlar “gevresel kalite
standartlar1” olarak adlandirilmistir. Kirleticilerin bu standartlart saglayip saglamadigi ise ancak diizenli izleme
calismalar1 ile miimkiin olmaktadir. Organik kirleticiler fizikokimyasal 6zellikleri nedeniyle suda ¢ok diisiik
konsantrasyonlarda bulunan bilesiklerdir ve bu bilesiklerin dogrudan su 6rnegi alarak analiz edilmesi isabetli
sonuglar vermemektedir. Bu gibi bilesiklerin su ortamlarinda izlenebilmesi i¢in herhangi bir mekanik bileseni
olmayan, ¢cogunlukla adsorpsiyon veya absorpsiyon siiregleriyle ¢alisan pasif drnekleyiciler gelistirilmistir.

Bu caligmada, yar1 gecirgen membran 6rnekleyiciler ve biitil kauguk sorbentler kullanilarak 6 farkli 6rnekleme
noktasinda polisiklik aromatik hidrokarbon (PAH), poliklorlu bifenil (PCB) ve organoklorlu pestisit (OCP)
konsantrasyonlar1 belirlenmistir. 30 giin sonunda toplanan o&rnekleyiciler, yiiksek ¢Oztniirlikli gaz
kromatografisi—yliksek ¢ozuniirliiklii kiitle spektrometresi ile analiz edilip 6rnekleme siiresi boyunca biinyelerinde
biriken PAH, PCB ve OCP konsantrasyonlart belirlenmistir. Analizler sonucunda, yari gecirgen membran
Ornekleyicilerde toplam PAH konsantrasyonu 155-3338 ng/g, toplam PCB konsantrasyonu 181-4247 pg/g ve
toplam OCP konsantrasyonu 3100-13660 pg/g olarak bulunmustur. Biitil kauguk sorbentlerde ise bu
konsantrasyonlar toplam PAH, PCB ve OCP igin sirastyla 27,8-2092 ng/g, 886-8555 pg/g ve 2878- 1933960 pg/g
olarak tespit edilmistir. Iki farkli 6rnekleyicide bulunan kirletici konsantrasyonlar1 gram 6rnekleyici kiitlesi
biriminden, c¢alisma prensipleri de goéz Oniinde bulundurularak karsilagtirilmistir. Yart gecirgen membran
ornekleyici kullaniminin bir diger avantaji ise, biinyelerinde bulunan “performans referans bilesikleri” yardimiyla,
sudaki kirletici konsantrasyonlarinin niimerik yontemlerle hesaplanabilmesidir. Bu kapsamda, 6rnekleyicide
biriken kimyasal konsantrasyonlari kullanilarak, dogrusal olmayan en kiiciikk kareler yontemiyle sudaki
konsantrasyonlar hesaplanmistir. Hesaplamalar sonucunda bulunan degerler toplam PAH, PCB ve OCP i¢in
sirastyla 9,4-183 ng/L, 2,3-186 pg/L ve 98-848 pg/L olarak bulunmustur.

Anahtar Kelimeler: Organik kirleticiler, pasif ornekleyiciler, biitil kauguk sorbent, yar1 gegirgen membran
ornekleyiciler, izleme
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ABSTRACT

The dissolved fraction of pollutants in the aquatic environment is a significant parameter for the environmental
and human health. This fraction is bioavailable and it is increasingly transferred to the organisms in the upper
trophic levels, especially for organic pollutants. This is also emphasized in European Union Water Framework
Directive and the maximum limits for the water concentrations of the pollutants (environmental quality standards)
were determined in this perspective. The control of these standards is only possible by regular monitoring of
various media. Due to their physicochemical properties, organic pollutants are found in very low amounts in water.
Thus, direct sampling of water column does not provide accurate results. To overcome this problem and to monitor
the organic pollutants in the aquatic environments, passive samplers were developed. These samplers do not have
any mechanical component and they generally work with the processes of adsorption or absorption.

In this study, semi permeable membrane devices (SPMD) and butyl rubber sorbents were used in six sampling
stations in order to determine the levels of polycyclic aromatic hydrocarbons (PAHS), polychlorinated biphenyls
(PCBs) and organochlorinated pesticides (OCPs). After 30 days of sampling, the samplers were retrieved and the
accumulated compounds were analysed with high resolution gas chromatography coupled with high resolution
mass spectrometry. The total PAH, PCB and OCP concentrations were found as 155-3338 ng/g, 181-4247 pglg
and 13660 pg/g in the deployed SPMDs, respectively. In the butyl rubber sorbents, these concentrations changed
between 27.8-2092 ng/g for PAHSs, 886-8555 pg/g for PCBs and 2878- 1933960 pg/g for OCP compounds.
Considering the working principles of the samplers, the accumulated concentrations were compared in terms of
unit mass of sampler. With the help of “performance reference compounds” inside, semi permeable membrane
devices offer another advantage: the calculation of water concentrations by numerical methods. Using the
accumulated amount in the sampler, the water concentrations of the organic pollutants were calculated by non-
linear least square (NLS) method. Total PAH, PCB and OCP concentrations were calculated as 9.4-183 ng/L, 2.3-
186 pg/L ve 98-848 pg/L, respectively.

Keywords: Passive samplers, organic pollutants, SPMD, butyl rubber sorbents, monitoring
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OZET

Mevcut calismada, Karasal kokenli agir metal kirliliginin zamansal ve uzaysal dagilimi, Dogu Karadeniz
(Trabzon) sahillerinde belirlenen Degirmendere, Yanbolu deresi ve Solakli deresi olmak iizere 3 farkli bolgede ve
her bir bdlge igin kiyidan baslayarak farkli derinlige sahip 8’er farkli istasyondan oOrnekleme yapilarak
belirlenmistir. Orneklemeler yiizey ve dip olmak iizere herbir istasyon icin iki farkli derinlik tabakasinda
gerceklestirilmistir.Ornekleme ~ ¢alismalari; 07.04.2012  tarihinde baslamis ve 29.01.2013 tarihinde
tamamlanmistir. Bu siire igerisinde sirasiyla ilkbahar, yaz, sonbahar ve kis donemleri olmak {izere mevsimsel
ornekleme yapilmistir. Element analizleri igin 6n hazirlik asamalar1 KTU Siirmene Deniz Bilimleri Fakiiltesi’ne
ait kimya ve osinografi laboratuarlarinda gerceklestirilmistir. Elemen analizleri ise ACME Analytical Laboraties
Ltd. (Kanada) analitik kimya laboratuarinda ICP-MS cihazi kullanilarak gerceklestirilmistir. Bakir (Cu), Kursun
(Pb), Cinko (Zn), Nikel (Ni) ve Kobalt (Co) irdelenecek agir metaller olarak belirlenmiglerdir.

Yapilan ¢aligmada, su kolonuna ait hidrografik sonuglarin mevsimler arasinda farklilik gésterdigi ve Karadeniz’in
genel hidrografik 6zelliklerini yansittig1 sonucu ortaya konulmustur. Calisma alanina ait alinan su 6rneklerindeki
metal degerleri ¢6ziinmiis ve siispanse olmus sekilde iki farkli kisimda incelenmistir. Calisilan biitiin bolge ve
elementler igin yiizey ve dip suyunun metal degerleri ilkbahar ve Kis mevsimlerinde kabul edilebilir deger
limitlerinin altinda oldugu i¢in degerlendirilememistir.

Stispanse olmus metal konsantrasyonlar1 irdelendiginde sonuglarin, mevsimlere ve bolgelere gore degisiklik
gosterdigi tiim yil ortalamasi temel alindiginda Cu ve Zn elementlerinin Degirmendere bdlgesinde maksimum
degerde oldugu, Pb, Ni ve Co elementlerinin ise Yanbolu bdlgesinde maksimum degerde oldugu sonucuna
vartlmistir.Bolgesel ve donemsel farkliligi belirlemek amaciyla yapilan analizlerde sonuglarin normal
(Kolmogorov-Smirnov K-S testi) ve homojen dagilim (One Way Anova Homojenize testi) gostermesi sebebiyle
tek yonlii varyans analizi (Tukey testi) uygulanmistir.

Anahtar Kelimeler: Karadeniz, kirlilik, agir metal, ICP-MS
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SUMMARY

In the present study, the temporal and spatial distribution of terrestrial heavy metal pollution was detected in three
different locations of Eastern Black sea shores (Trabzon); the Degirmendere, Yanbolu, Solakli streams. In each of
these areas, samples were taken from eight stations situated at different depths starting from the river banks.
Sampling was realized at two different depths including surface and bottom layers for each station. Sampling
started on 07.04.2012 and ended on 29.01.2013. Seasonal sampling was conducted during that period covering the
spring, summer, autumn and winter seasons. Preliminary stages for elemental analysis was performed in chemical
and oceanography laboratories in University of Karadeniz Technical, Faculty of marine science. But, the element
analysis was carried out using ICP-MS instruments in analytical chemistry laboratories,

ACME Analytical Laboratories Ltd. (Canada).Copper (Cu), Lead (Pb), Zinc (Zn), Nickel (Ni) and Cobalt (Co)
have been identified as heavy metals examined.

The hydrographical results of this study show differences according to seasons and it can be assumed that they
reflect the general hydrographic properties of the Blacksea region. The metal values of the water samples taken
from the study areas were analyzed in suspension and in dissolved state. Asthe metal values of surface and bottom
water in spring and winter were below the acceptable limits for all the study areas and elements, they were not
taken into consideration.The analysis of the metal values in suspension reveals results that differ according to areas
and seasons: on a yearly average basis Cu and Zn elements reached their maximum levels of concentration in
Degirmendere,while the values of Pb, Ni and Co elements were highest in Yanbolu.

Regional and seasonal differences of the results of analyses that were conducted to determine normal
(Kolmogorov-Smirnov k-s test) and homogeneous distribution (one-way ANOVA test homogenized) due to the
one way analysis of variance (Tukey test) was applied.

Keywords:Black Sea,heavy metal, pollution level, ICP-MS
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KARADENIZ CACA BALIGININ (Sprattus sprattus) AGIR METAL
DUZEYLERI
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OZET

Avrupa Parlamentosunu 2008/56/EC Direktifi ve Konseyin Deniz Cevresi Politikalar1 alaninda yayimladigi eylem
cergevesi (Deniz Stratejisi Cergeve Direktifi),estuarin, kiy1 ve acik deniz sistemlerinde, ekolojik kalite ve
biitiinliigli korumak ve eski haline getirmek icin gelistirilmistir. DSCD ekosistem tabanli yonetim prensibine
dayanir, deniz iizerindeki tiim baskilar1 dikkate alir ve denizlere bolgesel yaklasir. Direktifin amact 2020 yilina
kadar 11 kalitatif tanimlayic1 kullanarak AB Denizlerinde lyi Cevresel Durumu (ICD) saglamaktir. Cevresel
durum kavrami, denizel ekosistemlerinin yapisini ve iglevselligini, dogal fizyografik, cografi ve iklimsel faktorler
ve bunun yani sira s6z konusu bdlgedeki insan faaliyetlerinden dogan fiziksel ve kimyasal kosullar ile birlikte
degerlendirir ve bugiinkii ve gelecek kugsaklara hizmet eder.

Diinyadaki say1li i¢ denizlerden biri olan Karadeniz, dar bir bogazla yine kendisi gibi bir i¢ deniz olan Marmara
Denizi’ne, oradan da Ege Denizi’ne agilmaktadir. Bu nedenle dogal sirkiilasyonu ¢ok az oldugundan kendi kendini
temizleme yetenegi smirli kalmaktadir. Karadeniz’e dokiilen Tiirkiye kiyilarindan Sakarya, Kizilirmak,
Yesilirmak, batidan Tuna, kuzeyden Dinyeper ve Dinyester nehirleri beraberinde milyonlarca ton organik maddeyi
ve diger atiklar1 Karadeniz havzasina tasimaktadirlar. Karadeniz 6zellikle son yillarda kontrolsiiz balik avcilig ve
gemi tagimacilig1, mineral igletmeleri, toksik atiklarin dokiilmesi, kiy1 sehirlerinin evsel atiklarinin bosaltilmas1 ve
nehirler yoluyla gelen kirleticilerle hizla kirlenmektedir.

Bu ¢alismanin amaci 2013-2014 balikgilik sezonunda Karadeniz’in Sinop ve Samsun kiyilarindan yakalanan Caga
baliklarinin (Sprattus sprattus) kas dokularinda ve biitiin olarak sekiz agir metalin (aliiminyum, arsenik, bakir,
¢inko, civa, demir, kadmiyum ve kursun) diizeylerini degerlendirmektir. Baliklardaki metal analizleri ICP-MS
(endiiktif eslesmis plazma — kiitle spektrometresi) kullanilarak gergeklestirilmistir. Caga baliklarinin yenilebilir
dokusunda Cu, Hg, Cd ve Pb tespit edilememistir. Samsun bolgesinden yakalanan g¢aga baliklarinda Sinop
bolgesine gore daha fazla metal birikimi gozlemlenmistir. Calisilan agir metal konsantrasyonlart Tiirk Gida
Kodeksi ve Avrupa Birligi Tiiziigli’nce belirlenen degerlerin altinda bulunmustur. Bu nedenle, bu agir metallerin
toplam viicut yiikiindeki paymin énemsenmeyecek kadar kiigiik olarak nitelendirilebilir.

Anahtar Kelimeler:Agir metaller, Sprattus sprattus, Sinop, Samsun, Karadeniz
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HEAVY METAL LEVELS IN THE BLACK SEA SPRAT (Sprattus sprattus)

Levent Bat, Elif Aria1
Sinop University Fisheries Faculty Department of Hydrobiology 57000 Sinop
(leventbat@gmail.com)

ABSTRACT

The European Parliament (2008/56/EC)published in the field of Marine Environment Policy Marine Strategy
Framework Directive (MSFD), ecological quality and integrity in estuarine, the coastal and open ocean systems,
has been developed to protect and restore. MSFD is based on the principle of ecosystem-based management takes
into account all pressures of the seas and approaches to the sea regionally. The purpose of the directive in the EU
by 2020 is to ensure Good Environmental Status of the seas (GES),using 11qualitative descriptors. GES requires
that all relevant human activities are carried out in coherence with the requirement of protecting and preserving
the marine environment and the concept of sustainable use of marine goods and services by present and future
generations.

The Black Sea is one of the unique in the world an inland sea connected to the small Sea of Marmara by the narrow
Bosporus Strait; Strait of Dardanelles further connects to the Aegean Sea. For this reason, there is very little natural
circulation is self-cleaning ability remains limited. Turkey poured into the Black Sea off the coast of the Sakarya,
Kizilirmak, Yesilirmak, from the West, the Danube, from the North Dnieper and Dniester Rivers with a million
tons of organic waste into the Black Sea basin are carrying the item and other terrestrial origin. As a result of
pollution, the Black Sea ecosystem has been subject to extreme changes in recent years.

The aim of this study is to evaluate the levelsof eight heavy metals (aluminium, arsenic, copper, zinc, mercury,
iron, cadmium and lead) in the muscle tissue and whole fish of sprat (Sprattus sprattus) caught from Sinop and
Samsun coasts of the Black Sea during fishing season in 2013 and 2014.Metal analyses in fish were performed
using ICP-MS (Inductively Coupled Plasma — Mass Spectrometer).The levels of Al, Hg, Cd, Pb and Cu in edible
tissues of sprat were below the limit of detections. Metal levels in sprat from Samsun coastswere higher than those
in Sinop coasts. The concentrations of thestudied heavy metals werefar below the established values by the Turkish
Food Codex and Commission Regulation (EC). Therefore, theircontribution to the total body burden of these
heavymetals can be considered as negligibly small.

Keywords:Heavy metals, Sprattus sprattus, Sinop, Samsun, Black Sea
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OZET

Yedi yiizey sediment 6rnegi Temmuz 2012-Nisan 2013 arasinda Canakkale’ nin sahil bélgelerinden (Assos,
Dalyan, Geyikli, Merkez, Lapseki, ICDAS, Karabiga) toplanmistir. Yiizey sedimentlerinde Cu, Zn, Cr, Ni ve Cd
konsantrasyonlar1 6l¢iilmiistiir. Analizde mikrodalga bozundurma ve ICP-OES kullanilmigtir. Analiz dogrulugu
icin inorganik deniz sedimenti standart referans materyali (NIST 2702) ile yapilmistir. Sonuglar sertifika ve analiz
degerleri arasinda giizel uyum gostermistir (geri kazanim oran1 %90-110). Sedimentte agir metal konsantrasyonlari
asagidaki gibidir: Cu > Zn > Cr > Ni > Cd. Sonuglar diger ¢aligmalarla karsilastirilmis ve tartisiimistir.

Anahtar Kelimeler: Agir metal, Canakkale, deniz sedimenti

HEAVY METAL DISTRIBUTION IN SURFACE SEDIMENTS FROM THE
COASTS OF CANAKKALE
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ABSTRACT

Seven surface sediment samples were collected at the coastal sites (Assos, Dalyan, Geyikli, Merkez, Lapseki,
ICDAS, Karabiga) in Canakkale between July 2012- April 2013.Cu, Zn, Cr, Ni, and Cd concentrations have been
determined in surface sediment samples. The microwave digestion and ICP-OES was used in the analysis. The
accuracy of the analysis was verified by analyzing the the reference standard material Inorganic in MarineSediment
(NIST 2702). The results showed good agreement between certified and analytical values (recovery rates 90-
110%). Heavy metal concentration as follows: Cu > Zn > Cr > Ni > Cd in marine sediments. The results were
compared with other studies and discussed.

Keywords:Heavy metal,Canakkale, marine sediment
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OZET

TUBITAK 1007 programi tarafindan desteklenmekte olan, Deniz Dip Tarama Uygulamalari ve Tarama
Malzemesinin Cevresel Y&netimi (DIPTAR)” Projesi’nin bir pargasi olarak, Ulkemiz denizlerindeki liman/marina
ve balik¢1 barmaklarindan alinan yiizey sediman oOrneklerinde organik ve inorganik kirletici igerikleri
aragtirilmaktadir. Kocaeli Belediyesince desteklenen, “izmit Korfezi izleme” Projesi kapsaminda ise sedimanin
yani sira biyotada metal kirlilik seviyeleri de incelenmektedir.

Bu calismada, her iki proje sonuglarindan yararlanarak, izmit Korfezi (orta korfez) Rafineri Bolgesi’nden alinan
yiizey sediman ve midye 6rneklerinin, arsenik (As), kadmiyum (Cd), krom (Cr), bakir (Cu), nikel (Ni), kursun
(Pb), ¢inko (Zn) ve civa (Hg) igerikleri degerlendirilmistir.

Yiizey sedimanlarindaki agir metal igeriklerinin belirlenmesi, EPA’nin 3052 no’lu metoduna uygun olarak
gerceklestirilmistir. Sediman ornekleri 6nce kurutma ve ogiitme islemleri ardindan mikrodalga cihazinda
pargalanma islemine tabi tutulmustur. Onislemi gerceklestirilen &rneklerin nicel analizleri, ICP-MS (Inductively
Coupled Plasma Mass Spectrometry) cihazinda gergeklestirilmistir. Agir metal agisindan sediman Kirlilik
durumunun degerlendirilmesi, referansa gore karsilastirma (zenginlestirme faktorii - ZF) ve ekosisteme etkisine
(diisiik etki aralig1 -ERL) gore yapilmustir. Zenginlestirme faktorii, seyl ortalamasi baz alinarak hesaplanmustir.
Midyelerin degerlendirilmesinde ise, Tiirk Gida Kodeksi ve AB Oncelikli Kirleticiler Direktifinde yer alan standart
degerlerler kullanilmistir.

Zenginlestirme faktor degerlerine gore, rafineri bolgesi sediman oOrneklerinin, kadmiyum ve kursun igerigi
acisindan “kirli”; civa igerigi acisindan ise “yiiksek kirli” sinifinda oldugu tespit edilmistir. Metal kirlilik
seviyeleri, zenginlestirme faktorii degerlendirmesinin yam sira Diisiik Etki Araligit (ERL) degerleriyle de
karsilastirilmstir. Ozellikle civa kirliliginin Orta Etki Simir Degeri (ERM)’nden de yiiksek oldugu goriilmiistiir.
Kadmiyum, nikel, arsenik ve kursun degerlerinin ise ERL ile ERM sinirinin arasinda oldugu belirlenmistir.

Rafineri bolgesi yakin ¢evresinden toplanan midye (Mytilus galloprovincialis) 6rneklerinde de yiiksek kursun ve
civa kirliligi tespit edilmistir. S6z konusu kirliligin hem insan hem ekosistem saglig1 agisindan riskli bir durum
olusturmaktadir. Kirlilik seviyeleri AB Direktifi (2013/39/EU) tarafindan belirlenen ekosistem sinir degerlerinden
de yiiksektir. Bu ¢aligma sonucunda limandaki inorganik kirliligin yiiksek oldugu belirlenmistir. S6z konusu
durumun liman {izerindeki endiistriyel baskilar ve gemi trafi§inin yogun olmasindan kaynaklandigi
diigiiniilmektedir.

Anahtar Kelimeler: Metal kirliligi, yiizey sedimani, midye, izmit Kérfezi, zenginlestirme faktorii
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ABSTRACT

As a part of the ongoing “Dredging Applications and Environmental Management of Dredge Material (DIPTAR)”
Project (supported by TUBITAK 1007), surface sediments collected from ports/marinas and fishing ports have
been investigated for organic and inorganic pollutions. Heavy metal levels of mussels have been determined with
in the project “Izmit Bay Monitoring”.

In the context of this study, surface sediment and mussel samples collected from in the Rafinery area in Izmit Bay-
Marmara Sea were assessed in terms of metal pollution of arsenic (As), cadmium (Cd), chromium (Cr), copper
(Cu), nickel (Ni), lead (Pb), zinc (Zn) and mercury (Hg) elements.

The contents of heavy metals in surface sediments were performed according to the EPA 3052 method. Samples
were digested in microwave owen after drying and homogenization. The quantitative analysis were carried out by
means of ICP-MS (Inductively Coupled Plasma Mass Spectrometry). The heavy metal levels in sediment were
assessed by comparing with the reference conditions (the enrichment factor -EF) and the ecosystem effect levels (
effects range low -ERL). The enrichment factors were computed using shale average values. The Turkish Food
Codex and Environmental Quality Standard values were used for the assessment of the mussel metal contents.

The calculated EF values indicate that, Pb and Cd in izmit Bay refinery sediments are significantly enriched while
Hg with EF up to 28 show very high contamination. In order to predict the ecosystem effects of the metal pollution,
comparison with the Effects Range Low and the Effect Range Medium values were carried out. Hg contents of
sediments found higher than the ERM value while Cd, Ni, As and Pb contents were between ERL and ERM values.

Higher Pb and Hg concentrations were determined in the mussesls samples (Mytilus galloprovincialis) collected
from the refinery area. This situation may pose a risk to both ecosystem and human consumption. This study
indicates significant pollution in the refinary area under the pressure of industrial activities.

Keywords: Metal pollution,surface sediment, Izmit Bay, mussels, enrichment factor
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Burcu Ozsoy-Cicek™, Stefan Kern @, Mehmet Nuri Bodurf!, Ozgiin Oktart

[1] ITU Kutup Arastirma Merkezi (PolReC), Denizcilik Fakiiltesi, Istanbul Teknik Universitesi 34940
Tuzla/IST/Tiirkiye, 0zsoybu@itu.edu.tr oktaro@itu.edu.tr
[2] University of Hamburg / Integrated Climate Data Center (ICDC), Center for Integrated Climate
SystemAnalysis and Prediction — CliSAP, Grindelberg 5/ D-20144 Hamburg / Germany,
stefan.kern@uni-hamburg.de
[3] Hakkari Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Béliimii, Geoteknik Ana Bilim Dali,
Hakkari/Tiirkiye, (mehmetnuribodur@hakkari.edu.tr)

OZET

Tirkiye'nin kiy1 bolgesi deniz ¢evresi, iklimi, nakliye, balik¢ilik, su-kiiltiir ve turizmi bakimidan 6nemli bir rol
oynar. Bu ¢evrenin uygun yonetim ve izlenmesi, iilke i¢in yiiksek degerini korumak, kiy1 seridini korumak, giivenli
nakliye saglamak ve bu gevreyi siirdiiriilebilir bir sekilde kullanmak igin gereklidir. Bu kiy1 bolgesi deniz
¢evresinin 6nemli bir unsuru, siispanse partikiil madde (SPM) olarak da adlandirilan su igerisinde aski halinde
bulunan ve taginan sedimanlardir. Bunlar, ya nehirlerle denize taginir ve s1g batimetrisi olan deniz alanlari tizerinde
lokal olarak olusturulurlar ya da bitkisel veya hayvansal kalintilaridir. SPM sirayla; bitkisel ve hayvansal gelisimi
ve dolaysiyla klorofil-a’y1 ve renkli ¢oziinmiis organik madde (CDOM) konsantrasyonunu etkileyen besin
maddesi igerigini etkiler.

Yaklagik olarak 8400 km boyunca uzanan Tiirkiye sahil seridi boyunca SPM’nin etkili izlenmesi uzaktan uydu
algilamay1 gerektirir. SPM konsantrasyonu, elektromanyetik spektrumun goriilebilir (VIS) kismindan kizilétesi
(IR) kismi boyunca isleyen multi-spektral sensorlerin Gl¢iimlerinden elde edilebilir. VIS/yakin IR (NIR)
araliginda, boyle sensorler, yansiyan ve geri sacilmis giines 15131m dlcerler. lgili dalga boylar1 0.4 ile 1.2 um iken;
daha biiyiik dalga boylari i¢in gilines 1sinlarinin saf deniz suyuna penetrasyon derinligi, bulanik sular i¢in daha az
olarak, <2 cm’dir. 0.55, 0.66 ve 0.87 um’da hava ve uzay kaynakli ¢oklu-spektral sensor dlgiimleri, birgok denizde
sediment dinamiklerini izlemek i¢in basartyla kullanilmistir. VIS/NIR gozlemlerine ek olarak, deniz yiizeyi 1s1sinm
etkileyebilen yiiksek metal fraksiyonlu etki sedimanlari, deniz suyundaki SPM konsantrasyonlarini belirlemek igin
kullanilmustir. IR gozlemleriyle yapilmig VIS/NIR kombinasyonu sadece sediman bilesimi hakkinda bilgi
edinmeyi saglamaz, ayn1 zamanda atmosferik aerosol ve bulut 6zellikleri, batimetrik degisimler, klorofil-a ve
CDOM yiksek konsantrasyonlardan kaynaklanan SPM konsantrasyonu alimindaki belirsizlikleri azaltmaya
yardimci olur.

Yer Gozlem Uydular1 (EOS) TERRA ve AQUA disindaki Orta Coziiniirliiklii Spektro-radiometre Goriintiileme
Sistemi (MODIS) Subat 2000 ve Temmuz 2002 yilindan bu yana 1-2 giin zaman araligiyla sirasiyla, 250 ila 1000
m uzaysal ¢oziiniirliige sahip 6l¢iimleri gergeklestirmislerdir. Landsat 8 disindaki Karasal Gozlemleyici (OLI) 30
m derinlikli uzaysal ¢oziiniirliik sunmaktadir, ancak; goriintli boyutu ve tekrar siireleri SPM’lerin izlenmesi i¢in
daha az uyumludur. Haziran 2015 yilindan bu yana, Sentinel-2A disindaki multi (¢coklu)-spektral goriintiileyici
(MSI) 10 ile 60 m uzaysal ¢oziiniirliikte dalga boylari arasinda degisen uzaysal ¢oziiniirliige sahip goriintiiler
saglamaktadir. Son zamanlarda firlatilan Sentinel-3 A, 300 m uzaysal ¢oziiniirliikte ve 1-2 giinliik tekrar siirelerinde
yansima ve parlaklik 6l¢iimleri i¢in bagka bir multi(goklu)-spektral optik alici olan Okyanusal ve Karasal Renk
Goriintiileyici (OCLI)’yi tasimaktadir. Bu uydu sensor takimi, Tiirk kiy1 bolgesi deniz ¢evresinin izlenmesi i¢in
ideal bir 6n kosul teskil etmektedir.
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ABSTRACT

The coastal zone marine environment of Turkey plays an important role for its climate, for shipping, fishing, aqua-
culture, and tourism. Appropriate management and monitoring of this environment is required in order to maintain
its high value for the country, to protect the coastline, to ensure safe shipping, and to use this environment in a
sustainable way.One important element of the coastal zone marine environment are sediments suspended in
thewater, also termed: suspended particulate matter (SPM). These are either transported into the sea by rivers, are
generated locally over sea areas with shallow bathymetry, or are remnants of phyto- and zooplankton. SPM
influences the nutrient content which in turn impacts phyto- and zoo-plankton growth and hence concentration of
chlorophyll-a and colored dissolved organic matter (CDOM).

Efficient monitoring of SPM along the Turkish coastline, which extends over about 8400 km, requires satellite
remote sensing. SPM concentration can be derived from measurements of multi-spectral sensors operating from
the visible (VIS) through infrared (IR) part of the electromagnetic spectrum. In the VIS / near IR (NIR) range such
sensors measure reflected and backscattered sunlight. Relevant wavelengths are 0.4 to 1.2 pm; for larger
wavelengths the penetration depth of solar radiation into pure sea water is < 2 cm, becoming even less for turbid
waters. Air- and space-borne multi-spectral sensor measurements at 0.55, 0.66, and 0.87 pm have been
successfully used to monitor sediment dynamics in various seas. In addition to VIS/NIR observations, the impact
sediments with a high metal fraction can have on sea surface temperature has been exploited to identify high SPM
concentrations in sea water. Combination of VIS/NIR with IR observations does not only allow obtaining
information about sediment composition but it also helps mitigating uncertainties in SPM concentration retrieval
caused by atmospheric aerosol and cloud properties, bathymetry variations, and high concentrations of
chlorophyll-a and CDOM.

The Moderate Resolution Imaging Spectroradiometer (MODIS) aboard the Earth Observation Satellites (EOS)
TERRA and AQUA has been acquiring such measurements since February 2000 and July 2002, respectively, with
1-2 days revisit time, and 250 to 1000 m spatial resolution. The Operational Land Imager (OLI) aboard Landsat 8
offers finer spatial resolution: 30 m, however, image size and revisit times are less suited for SPM monitoring.
Since June 2015 the Multi-Spectral Instrument (MSI) aboard Sentinel-2A provides multi-spectral imagery at
relevant wavelengths at 10 to 60 m spatial resolution. Sentinel-3A, launched recently, carries the Ocean and Land
Colour Imager (OCLI), another multi-spectral optical sensor for reflectance/radiance measurements at 300 m
spatial resolution and 1-2 days revisit time. This suite of satellite sensors are an ideal pre-requisite for the
monitoring of the Turkish coastal zone marine environment.
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OZET

[zmit Kérfezi, kiy1 yakinindaki sehir merkezleri limanlari ve rafinerileri arasinda hizl artan tasimacilik aktiviteleri
ile Marmara Bolgesi’ndeki onemli bir endiistriyel yerlesimdir. Bu calismada, izmit Korfezinin yiizey su ve
sedimanlarinda toplam hidrokarbon diizeyinde bazi temel verileri saglamak ve incelenen alanlarda toplam
hidrokarbon konsantrasyonlarinin mevcut diizeylerini degerlendirmek amaglanmistir. Deniz suyu ve sediment
ornekleri Izmit Kérfezi’nden 6 istasyondan 2011 - 2014 donemleri arasinda toplanmistir. Deniz suyu ve
sedimentlerdeki toplam petrol hidrokarbon miktarlar1 UV floresans spektroskopisi (UVF) ile ve Tiirk Bogazlar
Sistemi’nden tagimaciligi yapilan yedi farkli ham petroliin kombinasyonundan olugan THETIS-OIL standart
materyali kullanilarak hesaplanmustir.

2011-2014 donemlerini kapsayan calismada, 6rneklemeistasyonlarina ait deniz yiizey suyu orneklerinde tespit
edilen TPH kirlilik miktarlar1 3.6-31.1pg/L arasinda degistigi saptanmigtir. Bulunan degerlerinkabul edilen
kirlenmemis deniz suyu limit degerini 1.5-12 kat astig1 tespit edilmistir.Calisilan sediment &rnekleme
istasyonlarina ait giincel ¢okel 6rneklerinde tespit edilen TPH miktarinin, Kérfez’in girisinde (IST-1 — IST-3
istasyonlarinda) 34.3-215.3 ug/g kuru agirlik, arasinda degistigi ve sedimentlerin orta derecede kirlenmis (50-
100pg/g arasi) sinifina girdigi; sanayilesmenin yogun oldugu kuzey boliimii simgeleyen IST-4 — IST-6
istasyonlarinda ise 507.3-3273 pg/g, kuru agirlik arasindadir. Degerler bu bdlgede kronik bir petrol hidrokarbon
(> 100 pg/g iistiinde) kirliligin varligin1 desteklemektedir.

Calismadaki petrol hidrokarbon seviyelerinin karsilastirmasi diinya genelindeki uluslararasi c¢alismalar ile
benzerdir. Baumard ve dig. (1998) tarafindan yapilmig siniflandirma esas alindiginda, Korfez sedimentlerinin
petrol hidrokarbonlar ile ¢ok yiiksek kirlenmis oldugu diisiiniilebilir. Ozellikle kronik TPH kirliliginin baslica
sebepleri olan,tankerlerden gelen kazasal dokiintiiler, balast sulari, demirleme alani olmasi, liman aktiviteleri ve
karasal girdiler hidrokarbon kirlilik degerlerinin yiiksek bulundugu bu &rnekleme noktalar: iginde gegerliligini
korumaktadir. Ayrica, deniz suyundaki hidrokarbon seviyeleri yil boyunca ¢6ziilme karisim ve dagilma gibi gesitli
mevsimsel degisimlerin etkisi altinda dalgalanmalar ve inip ¢ikma egilimleri gosterebilmektedir. Keza,
sedimentlerdeki hidrokarbon icerigi de, biiyiik olasilikla daha iyi bir sekilde yag kirliliginin belirteci olarak hizmet
vermektedir.

Anahtar Kelimeler: Toplam petrol hidrokarbonlari, spektrofluorometre, kiy1 sulari, sediment, izmit korfezi,
kirlilik
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ABSTRACT

The Izmit Bay is an important industrial settlement area in the Sea of Marmara Region, Turkey, with rapidly
increasing transportation activities between its seaports, oil terminals, coastal plants and seashore urban centers.
The main aims of this study are to provide some critical baseline data on the levels of total hydrocarbon for the
coastal waters and it’s sediments at the Eastern Coast of Izmit Bay and to assess the existing levels of total
hydrocarbon concentrations in these surveyed areas. The surface water and sediments were collected at 6 nearshore
stations in the 1zmit Bay between 2011-2014. The concentrations of TPH (total petroleum hydrocarbons) in
seawater and sediment were determined according to the THETIS oil reference material obtained from seven
different crude oils and transported in the Turkish Strait System (TSS), using UV fluorescence spectroscopy
(UVF).

The TPH concentrations representing the period 2011-2014 varied between 3.6 - 31.1 pg/L. It was determined that
all these values have exceeded the acceptable unpolluted seawater limit values 1.5-12 times. The TPH values in
sediment samples at the entrance of the bay (i.e. IST-1 — IST-3) varied between 34.3 and 215.3 ug/g dw, and
classified as moderately contaminated sediment which is between 50 and 100pg/g. On the other hand the TPH
values for the sampling stations 1ST-4-to-6,which represent the northern sectors of thebay where the most of the
industrial activities located, varied between 507.3 and 3273 pg/g dw. These values clearly indicate that the
petroleum hydrocarbon pollution at this region was chronicallypolluted (>100 pg/g above).

The comparison of the petroleum hydrocarbon levels in the present study are similar to the international studies
worldwide. On the basis of classification adapted by Baumard et al. (1998), the sediments from the Izmit Bay can
be considered very high polluted with petroleum hydrocarbons.Especially accidental spills from tankers, ballast
waters, terrestrial inputs beside port activities are the main reasons of chronical TPH pollution. The hydrocarbon
levels for seawater tend to fluctuate throughout the year and are subjected to seasonal variations could affect
dilution, mixing and dispersion of pollutants. Thus, hydrocarbon content in sediment is a better oil pollution
indicator compared to seawater.

Keywords: Total petroleum hydrocarbons, spektrofluorometry, coastal water, sediment, Izmit Bay, pollution
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ISTANBUL BOGAZI TOPLAM PETROL HIiDROKARBON
KONSANTRASYONLAR UZERINE BIR iZLEME CALISMASI: 2013-2014
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OZET

Petrol hidrokarbonlari, son yirmi yildir hizla artan antropojenik aktiviteler sonucu ¢evresel ortama katilmaktadir.
Bu tiir kirleticiler atik sular, komiir ve petrol endiistrileri, gemi trafigi ve petrol dokiintiileri sonucu da sucul ortama
kontamine olmaktadir. Bunlar denizel ortam icin dnemli kirleticilerdendir. Deniz ylizeyini film halinde drtmesi
sonucu suyun atmosfer ile temasini keserek oksijen aligverigini engeller. Benzer sekilde giines 1sinlarinin da
gecisine engel oldugundan fotosentez gerceklesmez ve yeteri miktarda oksijen iiretimi de saglanmaz.Bu ¢alismada
yogun sehirlesmeden ve deniz trafiginden etkilenen Istanbul Bogaz1’ nda belirlenen bir istasyonda iki yil siiren
aylik izleme ¢aligmasi gergeklestirilmistir. Caligmanin 6rnekleri PERSEUS Projesi 6rneklemeleri sirasinda temin
edilmistir. Deniz suyu 6rnekleri yiizeyden ve dipten olmak lizere Nansen sisesi yardimiyla alinmistir. Su 6rnekleri
GF/C filtre kagidindan siiziildiikkten sonra orneklere laboratuar ortamina getirilene kadar koruyucu amacgh
dikloromethan eklemistir. Laboratuara getirilen ornekler diklorometan ile ekstrakte edilmis ve ardindan
distilasyonu yapilmstir. Kalint1 hekzanda ¢6ziiliip floresans spektroflorumetrede (Shimadzu Model RF- 5301) 310
ve 360 nm dalga boyu araliginda absorbans 6l¢iimii yapilmistir. Konsantrasyon hesaplanmasi i¢in krizen referans
olarak kullanilmistir.

Toplam petrol konsantrasyonlar1 2013 yil1 i¢in yiizey suyunda 0,871 — 5,148 pg/l, dip suyunda 0,754 — 8,411 pg/l
ve 2014 yili i¢in yiizey suyunda 1,426 — 4,386 ng/l, dip suyunda 1,408 - 6,218 pg/l araliklarinda Sl¢tilmiistiir.
Gerek ylizey gerekse dip suyunda 0lgiilen yiiksek konsantrasyonlar yaz aylarinda bulunmustur. Bu durum yaz
aylarindaki turistik sezona bagli olarak artan gemi ve tekne turlari ile iliskilendirilebilir. Diinya Saglik Orgiitii
(WHO) tarafindan belirtilen limit degeri deniz suyu igin 2,5 pg/1’ dir. Ornekleme boyunca 6lciilen diisiik degerler
bu limit degerin altinda kalsa da bazi aylarda 6l¢iilen yiiksek konsantrasyonlar bu degerin gok iizerindedir.

Anahtar Kelimeler: Petrol kirliligi, Istanbul Bogazi, deniz suyu
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A MONITORING STUDY ON CONCENTRATIONS OF TOTAL
PETROLEUM HYDROCARBONS IN ISTANBUL STRAIT: 2013-2014
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ABSTRACT

Petroleum hydrocarbons are usually introduced into the environment as a result of anthropogenic activities which
increased dramatically in the last two decades. They are also released into the aquatic environment through
wastewaters, from coke and petroleum industries, vehicle traffic, and oil spills. These are significant pollutants for
marine environment. In case of coating the surface of seawater, oxygen access is prevented from the atmosphere.
Similarly, sun light cannot reach inside of water and oxygen production cannot become enough due to the decrease
in photosynthesis activity. In this study oil pollution was monitored monthly for two years at one station in Istanbul
Strait which has been affected by urbanization and busy marine traffic.Samples of the study were obtained during
PERSEUS Project samplings. The seawater samples were taken from surface and deep water using Nansen bottle.
The samples were extracted with dichloromethane and distilled following filtration of water using GF/C filter
paper. The residue was taken with hexane and measured by fluorescence spectrofluorimeter (Shimadzu Model RF-
5301) at excitation and emission wavelengths of 310 and 360 nm, respectively. Chrysene was used as reference
for calculation of concentrations.

Oil concentrations varied from 0.871 —5.148 pg/l in surface water, 0.754 — 8.411 g/l in lower water for 2013 and
1.426 — 4.386 pg/l in surface water, 1.408 — 6.218 ng/l in lower water for 2014. Particularly higher concentrations
in surface and lower waters were founded in summer months. This case can be related to increases in boat and
vessel activities due to touristic season. Limit value of oil in sea water is reported as 2.5ug/l by WHO. Even though
lowest values are under the limit value, highest values considerably exceed 2.5ug/l.

Keywords: Oil pollution, Istanbul Strait, seawater
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TRABZON KIYI SULARI VE UZUNGOL’DE MiKROPLASTIiKLERIN
MEVCUDIYETI
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OZET

Oldukga yaygin ve artan kullanim alani olan plastikler, son yillarda kara ve deniz ortami i¢in 6nemli kirleticiler
haline gelmistir. Son yirmi y1l i¢inde, deniz ve tath su sistemlerinde kat1 atik kirliligi ile birlikte, mikro plastik
kirleticileri ve etkileri giincel arastirma konular1 haline gelmistir.

Okyanuslardaki plastik atiklarla ilgili ilk arastirmalardan olan Carpenter ve Smith (1972) ile Colton ve Knapp
(1974) 1n galismalari, bilim diinyasinin kat1 atik kirliligine ilgisini yeterince ¢ekmemisti. flerleyen yillarda bu
kirleticilerin yaygin dagilim gostermesi ve yogunlasmasina bagl ekolojik, sosyal ve saglik sorunlar1 yaratmas,
konuyla daha ¢ok ilgilenilmesi ve arastirilmasina sebep olmustu.

Arthur ve dig. (2009) siniflandirmasina gére boyutu 0,3-5 mm arasinda olan kii¢iikk plastik parcaciklart
mikroplastik olarak adlandirilir. 0,3 mm den daha kiigiik boyutlu pargaciklar nano plastik olarak adlandiriimakla
birlikte, Smm den kiigiik boyutlu tiim plastik parcaciklarin mikroplastik olarak adlandirildigi ¢aligmalarda
mevcuttur.Yapilan ¢alismalarda mikro plastiklerin suda, sedimentte ve diger dogal ortamlarda bulunmakla birlikte,
kusglar ve suda yasayan canlilarin tarafindan besin gibi tiiketildikleri de, mide muhteviyat1 arastirmalarinda
bulunmustur.

Bu calismada 6nemli fiziksel ve kimyasal kirleticilerden olan mikro plastiklerin tespiti, 330pm g6z agikligindaki
plankton ag1 ile drnekleme ve mikroskop ile say1, boyut, renk ve tiirev analizi yapilarak Trabzon kiy1 sularinda ve
Uzungol de dagilim irdelenmistir. Calisma ile su yenileme hizi ve akintinin yiiksek oldugu bdlgede 0,3-5mm
araligindaki ortalama mikroplastik konsantrasyonununkiy: yiizey sularinda 0,3 adetm, Uzungél de 0,4 adetm3
oldugu belirlenmistir. Bélgede microplastik kirliligi mevcut ancak yliksek yogunlukta degildir.

Anahtar Kelimeler: Mikroplastik, Karadeniz, Uzungol, Trabzon
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MICROPLASTICS IN TRABZON COASTAL WATERS AND UZUNGOL
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ABSTRACT

Plastic, which is quite common and increasing use areas, in recent years has become a major pollutant for the land
and marine environment. Over the last fifty years, solid waste and micro-plastic pollution in the sea and freshwater
systems have become a important research topics.

One of the first research report on plastic waste in the ocean were Carpenter and Smith (1972), Colton and Knapp
(1974) studies. But it was not enough to take attention of the scientific World to microplastic polution issue.In the
following years, due to widespread of these pollutants, it create social and health problems and get more attention
to the issue and has led to the investigations.

According to Arthur et al. (2009), classification method of small plastic particles which range in size from 0.3 to
5 mm called microplastic. Although referred as to smaller than 0.3 mm of plastic is nano plastics some of available
studies are called all plastics particles as microplastic which are smaller than 5mm in size.The studies of micro-
plastic focused on water, sediments and other natural environments, but also they are consumed as food by birds
and aquatic creatures. Plastics have been found in the stomach contents of the water creatures.

In this study, the physical and chemical polluting microplastics in the Trabzon coastal waters and Uzungol water
was determinated. Microplastics colected by using 330um mesh size plankton net. Although microscope used to
determinate size, color and derivative analysis. Microplastic consentration and distribution were also discussed. in
the area water refresh rate and current speed is high. It was found that an average concentration of 0.3-5mm range
microplastic is in coastal surface water 0.3piecem™ and 0.4piecem in Uzungol lake. In the area, microplastic
pollution is existing but level is not at the high.

Keywords: Microplastic, Black Sea, Uzungol, Trabzon
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KUZEY DOGU AKDENIiZ’iN DENiZ ORTAMINDA BULUNAN COP
DURUMUNUN DEGERLENDIRILMESI
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) al'stan{?ul Universitesi Su Uriinleri Fakiiltesi
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OZET

Bu calisma, Iskenderun Kérfezi ve Samandag aciklarinda (Kuzeydogu Akdeniz) gerceklestirilmistir. Deniz
copleri, tlretilen veya iglenmis, deniz veya kiy1 ortamina birakilmis biitiin kalict maddelerdir. Dogu Akdeniz’e
kiyisi olan bir cok iilkenin ¢opleri hakim akintilar nedeniyle siiriiklenerek iskenderun Korfezi’ne gelmektedir,
ayrica farkli iilkelerden gelen gemilerin sintine sularida korfeze bosaltilmaktadir. Kuzeydogu Akdeniz’deki bu
problem her y1l artarak devam etmektedir.

Deniz ¢opleri, insanlar tarafindan kullanilan ve sonrasinda denize, akarsulara ya da sahillere bilerek atilan
maddelerden, ayrica nehirler, kanalizasyon, yagmur suyu veya riizgarlarla denize dolayl yollarla getirilen veya
yanlislikla kotii hava kosullarinda denizde kaybolmus malzemelerden olusur. Calismadaki deniz ¢opleri,
Iskenderun Kérfezi ve Samandag agiklarinda 50-400 m derinlik araligindan, dip trolii ile elde edilmistir. Deniz
¢opleri hammadde ve cinsine goére siniflandirilmigtir. Kilometrekare bagina diigen ¢op yiizdesi, toplam ¢op
miktarinin taranan alana bélinmesiyle bulunmustur.

Bununla birlikte, bolgedeki deniz ¢Opleri, yararh bir ¢oziim olusturabilmek i¢in standart bir metot olusturularak
izlenmelidir. Kuzeydogu Akdeniz’deki deniz ¢opleri sorununun seviyesini belirleyerek ¢oziim Onerileri
olusturmak i¢in daha fazla ¢alisma ve izleme programina ihtiyag vardir.

Anahtar Kelimeler: Denizel ¢op, Iskenderun Kérfezi, Kuzeydogu Akdeniz
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THE ASSESSMENT OF MARINE LITTER STATUS FROM NORTHERN
EAST MEDITERRANEAN SEA
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ABSTRACT

The present study was carried out in the Iskenderun Bay and off Samandag (Northeastern Mediterranean). Marine
litter is any persistent, manufactured or processed solid material discarded, disposed of or abandoned in the marine
and coastal environment. The wastes of the countries where they have the beach to the Mediterranean, are draging
up to Iskenderun Bay and also, the ships coming from different countries to iskenderun Bay dropping their wastes
waters to the beach. The problems of the Northern Mediterranean Sea increase every year.

They consists of items that have been made or used by people and deliberately discarded into the sea or rivers or
on beaches; brought indirectly to the sea with rivers, sewage, storm water or winds; or accidentally lost, including
material lost at sea in bad weather. Litter items were taken between 50-400 m depth range on continental shelf
with bottom trawling from Iskenderun bay and off Samandag. The litters sorted and categorized by type, usage
and origin. After that the litters counted and be weighted. Number of items km2 was calculated as the total number
of items /swept area km?.

For all that, marine debris in the areas needs to be monitored all over the basin using standardised methods in order
to develop regionally valid and effective solutions. More studies and monitoring programs are necessary in order
to estimate pollution levels and develop appropriate mitigating solutions in the Northern Mediterranean Sea.

Keywords: Marine litter, Iskenderun Bay, Northeastern Mediterranean
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KUZEYDOGU AKDENIZ’DE DAGILIM GOSTERENBAZI KEMIKLIi
BALIKLARIN SINDIRIiM SISTEMINDE MiKROPLASTIK VARLIGI: ON
SONUCLAR

Kerem GOKDAG, Olgac GUVEN, Ahmet Erkan KIDEYS
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisti, Erdemli/MERSIN

OZET

Avrupa Birligi iiyesi devletler, Avrupa’y: cevreleyen denizlerde 2020 yilina kadar Iyi Cevresel Durum (ICD)
statiistinii erismek hedefi ile 2008 yilinda Avrupa Komisyon’u (EC) karar1 ile Deniz Strateji Cerceve Direktifi
(DSCD) yiiriirliige sokmustur(2008/56/EC). Direktif dogrultusunda, iiye iilkeler direktif gerekliliklerini planlanan
siire icerisinde gerceklestirmek ve kendi bélgeleri icin belirlenen tanimlayicilari dogrultusunda ICD’a ulasilmasi
amaglanmaktadir. On numarali ICD tamimlayicist (D10) denizel atiklar ve bu atiklarin neden oldugu sosyal,
ekonomik ve ekolojik zararlarin {izerine yogunlagmustir. Plastik malzemeler dogada birikerek hem denizel ¢evreyi
hem de insanlar1 olumsuz yonde etkileyen en 6nemli atiklardan birini olusturmaktadir. Plastik malzemeler denizel
ortamda uzun siireler boyunca UV 15181 ve fiziksel asinmaya maruz kalmalari neticesinde parcalanarak
mikroplastikleri olusturmaktadir. Giiniimiize kadar gergeklestirilmis olan c¢aligmalar baliklarin mikroplastikleri
yanlighikla yediklerini gostermektedir. Mikroplastiklerin biyota iizerine etkilerinin degerlendirilmesi
calismalarinda, fizyolojileri, dagilimlar1 ve beslenme aligkanliklart hakkinda genis bilgiye sahip olunan baliklar
iyi bir baslangi¢ noktas1 olusturmaktadir. Gergeklestirmis oldugumuz ¢alismamiz, D10 altinda belirlenen ICD
hedefleri kapsaminda kuzeydogu Akdeniz’de denizel ortamin durumunun degerlendirmesi ve temel bilgi teskil
etmek amaci ile bolgede dagilim gosteren bazi kemikli baliklarin sindirim sistemlerinde bulunan mikroplastiklerin
tespitine odaklanmistir. Caligma kapsaminda toplamda 27 balik tiiriine dahil 1336 balik bireyi degerlendirmeye
almmistir. Belirlenen parcaciklar fiziksel oOzelliklerine gore siniflandirilmig ve boylart  kayit altin
almmustir.Calisma kapsaminda mikroplastik-biota etkilesiminin belirlenmesine yonelik yontem gelistirilmesi ve
bolgede dagilhim gosteren balik tiirleri tizerinde mikroplastik etkisini anlasilmasi hedeflenmistir. Calismadan
beklenen bir diger ¢ikti ise, denizel atiklarin etkilerini izlemek igin potansiyel bir gosterge balik tiirleri
belirlemesidir.

Anahtar Kelimeler: Mikroplastik, mikroplastik sindirimi, denizel atiklar, Kilikya Baseni
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MICROPLASTIC EXISTENCE IN THE DIGESTIVE SYSTEM OF SOME
BONY FISHES DISTIRIBUTED IN THE NORTH-EASTERN
MEDITERRANEAN SEA: PRELIMINARY RESULTS

Kerem GOKDAG, Olgac GUVEN, Ahmet Erkan KIDEYS
Middle East Technical University, Institute of Marine Sciences, Erdemli/MERSIN

ABSTRACT

The European Union adopted the “Marine Strategy Framework Directive” (2008/56/EC, MSFD) in 2008, as the
environmental component of Europe's Integrated Maritime Policy. The Directive has the objective to protect the
marine environment across Europe and engages Member States to take the necessary measures to achieve or
maintain “Good Environmental Status” (GES), considering 11 descriptors, of their marine waters by 2020.
Descriptive 10 focuses on marine litter and its social, economic and ecological harm. Plastic materials are the main
litter type that accumulates in the environment and adversely affects both the marine environment and humans. As
a consequence of prolonged exposure to UV light and physical abrasion, plastic materials undergofragmentation
forming microplastics. Previous studies have shown that fish species are subject to microplastic ingestion. Existing
information on physiology, distribution and feeding habits represents a starting point for studies which focus on
revealing the exposure of biota to microplastic.Our study focused on the occurrence of microplastics in the
digestive systems of some bony fishes distributed in the north-eastern Mediterranean Sea with regard to status
assessment of the marine environment and provides baseline information for GES targets under D10. In total 1336
individuals from 27 fish species were examined. 22 of the species examined were demersal while only five were
pelagic species. Particles determined in the digestive tract of the fishes were classified according to their sizes and
physical characteristics.We aim to develop a methodology for microplastic-biota interaction studies to further
understand the impact of microplastic on fish species in the region. One other expected outcome from the study is
to determine a potential indicator fish speciesfor monitoring the adverse effects of litter.

Keywords: Microplastics, microplastic ingestion,marine litter, Cilician Basin
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BATIK GEMILERIN CEVRESEL ACIDAN INCELENMESI: U20 BATIGI
CEVRESINDEKI MiKROPLASTIK, PAH VE iZ METALLER VARLIGI VE
BOLGEDEN OSINOGRAFIK VERILER

Olga¢c GUVEN, Semal YEMENICIiOGLU, Volodymyr MYROSHNYCHENKO, Ahmet Erkan
KIDEYS

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, Erdemli/MERSIN
OZET

Tirkiye karasularinda karaya oturma, batma, ¢catma ve ¢atigma gibi olaylar sonucunda batan gemilerin, ¢evresel
etkileri, ¢cikarilmasi veya cikarilmamast durumlarinda alinacak tedbirler ve bu batiklarin izlenme yontemlerinin
belirlenmesi amaciyla T.C. Cevre ve Sehircilik Bakanlig1 ile ODTU-DBE ortakliginda “Batik Gemilerin Cevresel
Acidan Incelenmesi Projesi” gerceklestirilmistir. Proje kapsaminda Sakarya Il’inin Karasu Ilgesinde sahil
bolgesinde bulunan U20 Alman denizaltisinin bulundugu bdlgeye etkisinin tespitine yonelik degerlendirmeler
gerceklestirilmistir. Batik ¢evresinden alinan sediman o6rneklerinde g¢evresinde potansiyel kirletici unsurlarin
(mikroplastik, pah ve iz metaller) varligina yonelik degerlendirmelerin yapilmistir. Batigin maruz kaldig: ortam
sartlar1 hakkinda fikir sahibi olabilmek amac1 ile ODTU-DBE tarafindan Karadeniz'de 21.07.1986 ile 16.11.2014
tarihleri arasinda yiiriitiilen projeler kapsaminda gergeklestirilen CTD &lglimlerinden faydalanilmustir.

Gegeklestirilen degerlendirmelerde, batigin bolgede gegirdigi 28 yillik donem esnasinda 6-15 °C araliginda su
sicakliklart ve 17.5-18.5ppm aralifinda deniz suyu tuzluluguna maruz kaldigimi tespit edilmisti. Bolgedeki
sedimanlarda herhangi bir metal derisimi artis1 s6z konusu degildir. Plastik pargaciklarin denizalti ¢evresinde
belirli bir birikim modeli gostermemekle birlikte, denizaltinin bas ve iskele yonlerinde gorece daha miktarlara
degerlere ulagsmis oldugu goézlemlenmistir

Anahtar Kelimeler: Mikroplastik, U20, PAH, iz metaller
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EVALUATION OF SHIPWRECKS FROM AN ENVIRONMENTAL POINT OF
VIEW: MICROPLASTICS, PAH AND TRACE METAL ASSESSMENTS AND
OCEANOGRAPHIC DATA AROUND U20 WRECK

Olga¢c GUVEN, Semal YEMENICIiOGLU, Volodymyr MYROSHNYCHENKO, Ahmet Erkan
KIDEYS
Middle East Technical University, Institute of Marine sciences, Erdem/i/MERSIN

ABSTRACT

As a result of collaboration between the Turkish Ministry of Environment and Urbanization and METU-IMS, a
project entitled ‘Evaluation of Shipwrecks from an Environmental Point of View’, was carried out. The project
focused on shipwrecks in Turkish territorial waters as a result of stranding, sinking, collision and conflict events
and their environmental impacts, measures to be taken in the case of removal or conversely deliberate non-removal
and methods for the monitoring of these shipwrecks. Within this pilot project, several assessments were carried
out in order to reveal the impact of a U20 submarine, located in the coastal area of Karasu/Sakarya, on the
surrounding area. Evaluation of the potential pollutants (microplastics, PAH’s and trace metals) and their existence
in sediment samples was performed. In order to assess oceanographic conditionsaffecting the wreck, data obtained
from CTD measurements between 21.07.1986-16.11.2014 within the scope of METU-IMS projects carried out in
the Black Sea was used.

Following evaluation, results identified thatduring its 28 years of submergence the U20 wreck has been exposed
to seawater temperatures ranging from 6 to 15 °C and salinities of between 17.5-18.5 ppm. No significant trace
metal concentration increase was apparent in the area. Plastic particles showed no particular accumulation around
the submarine but at the pier.It was observed that the amount of particles was greater around the bow and port
sides of the wreck.

Keywords: Microplastics, U20, trace metals
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DOGU AKDENIZ’DE ATMOSFERIK ORGANIK AZOT:DENIiZSEL
URETIME ETKISi

Miinevver Nehir, Mustafa Kocak
Deniz Bilimleri Enstitiisti, Orta Dogu Teknik Universitesi, P.K. 28, 33731, Erdemli-Mersin, Ti lirkiye
(mkocak@ims.metu.edu.tr)

OZET

iki kademeli aerosol filtre (iri: 10-2.5 um ve ince: d <2.5 um) ve yagmur-suyu 6rnekleri Dogu Akdeniz’de bulunan
Erdemli kirsalinda konuslandirilmis olan ODTU Deniz Bilimleri Enstitiisii’nden Ocak 2014 ve Nisan 2015
arasinda toplanmistir. Suda-¢6ziinebilir azot tiirleri (organik azot (SCOA), nitrat, amonyum ve toplam azot
(SCTA) derisimleri toplam 740 aerosol ve 26 yagmur-suyu orneklerinde belirlenmistir. Aerosol érneklerinde
atmosferik azot tiirleri arasinda en yiiksek derisimi SCOA (24.6£16.3 nmol m™%) gésterirken, sirasiyla amonyum
ve nitratca takip edilmektedir. SCOA’nin yaklasik olarak 61%’1 iri pargaciklarla iliskilendirilirken geri kalan
39%’u ince parcaciklarla iliskilendirilmistir. iri ve ince atmosferik pargaciklarda SCOA’1n SCTA’a katkis1 (iri:
31.5 nmol m ve ince: 34.2 nmol m3) sirasiyla 47.6 ve 28.1 % olarak tespit edilmistir. Yagmur-suyu érneklerinde
hacim agirlikli SCOA ortalama derisimi 21.5 uM olarak belirlenmistir. SCOA derisiminin SCTA derisimine (73.5
uM) katkisi yaklasik olarak 29.3% ‘tiir. SCOA ve nitratin atmosferik akilar1 kuru ve yas cokellerden hemen hemen
esit olarak etkilenmekteyken, amonyumun atmosferik akisini yas ¢okel biiyiik bir kismini teskil etmektedir (92%).
Yillik atmosferik SCOA ve nitrat akilari sirastyla 20.5 and 21.6 mmol m2 yr! hesaplanirken atmosferik amonyum
akist 15.6 mmol m yr? olarak hesaplanmstir. Dogu Akdeniz kiy1 ve agik sulari i¢in gdzlenen denizsel yeni iiretim
g0z Oniine alindiginda, atmosferik suda-¢dziinebilir azot akisinin sirasiyla kiy1 ve agik yiizey sularindaki denizsel
iretimin % 33 ve %76’s1n1 karsilayabilecegi tespit edilmistir.

Anahtar Kelimeler: Atmosferik pargaciklar ve yagmur, atmosferik organik azot, atmosferik girdi,denizsel iiretim,
Dogu Akdeniz
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ATMOSPHERIC ORGANIC NITROGEN IN THE EASTERN
MEDITERRANEAN: RAMIFICATIONS REGARDING MARINE

Miinevver Nehir, Mustafa Kocak
LInstitute of Marine Sciences, Middle East Technical University, P.O. Box 28, 33731, Erdemli-Mersin, Turkey
(mkocak@ims.metu.edu.tr)

ABSTRACT

Two stage aerosol (coarse: PM10-2.5 and fine: PM2.5) and rain-water samples were collected at a rural site
(Erdemli) located on the coast of the eastern Mediterranean, between January 2014 and April 2015. Concentrations
of the water-soluble nitrogen species (organic nitrogen (WSON), nitrate, ammonium and total nitrogen (WSTN)
were measured in a total of 740 aerosol and 26 rain-water samples. Among the nitrogen species, WSON (24.6+16.3
nmol m-3) denoted the highest arithmetic mean and followed by ammonium and nitrate concentrations in aerosol
samples. Approximately 61% of the WSON was associated with coarse particles though the remaining fraction
(39%) was accompanied with fine particles. Correspondingly, WSON contributions to WSTN (coarse: 31.5 nmol
m-3 and fine: 34.2 nmol m-3) in coarse and fine mode were found to be around 47.6 and 28.1 %. The volume
weighted mean concentration of WSON was around 21.5 uM in rain-water. Considering their relative contributions
to WSTN, WSON accounted for 29.3 % of the observed WSTN (73.5 uM) concentration in rain-water.
Atmospheric fluxes of WSON and nitrate were almost equally influenced by dry and wet deposition, whereas
ammonium flux was dominated by wet deposition (92 %). Annually, the atmospheric fluxes of WSON and nitrate
were calculated 20.5 and 21.6 mmol m-2 yr-1, respectively, whilst the atmospheric ammonium flux was found
15.6 mmol m-2 yr-1. Based on observed new production in the surface waters of the Eastern Mediterranean, the
atmospheric water-soluble nitrogen flux was found to sustain 33 and 76 % of the production in coastal and offshore
waters, respectively.

Keywords: Atmospheric particles and rain, atmospheric organic nitrogen, atmospheric input, marine productivity,
Eastern Mediterranean
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OZET

Volkanik patlamalarla atmosfere dagilan volkan kiilleri yiizlerce kilometre genisligindeki karasal ve denizel
alanlara depolanir. Volkan kiilii pargaciklarimin yiizeyi metalce zengin tuzlarla (siilfat ve halit formlarinda)
cevrilidir ve bu tuzlar suyla temas ettiginde hizli bir sekilde ¢6ziiniir. Volkan kiillerinin suyla temasiyla birlikte
O6nemli biyojeokimyasal etkileri olan nitrat, fosfat ve silika gibi besin tuzlar1 ve birgok eser metalin sudaki
konsantrasyonlar1 degisebilmektedir. Buna bagli olarak fitoplankton tiretimiénemli derecelerde etkilenebilir. Bazi
okyanus bolgelerinde volkanik patlamalarin 6nemli derecede diyatom ¢ogalmasina sebep oldugu uydu goriintiileri
ve deniz suyu analizleriyle ispatlanmistir. Volkan patlamalarma bagl olarak olusan birincil tretimdeki bu
artiglarin, atmosferdeki karbondioksit seviyesinde diisiislere sebep oldugu iddia edilmistir. Diinyanin bir¢ok
bolgesinde yayilmis ve 6zellikle volkanik bolgelerdeyogunlasan alkali (soda) goller, konumlar1 geregivolkanik
patlamalardan ¢ok etkilenen bolgelerdir. Ancak, volkan kiillerinin depolanmasiyla alkali g6l sularinin kimyasal ve
biyolojik anlamda nasil etkilendigi heniiz bilinmemektedir. Tiirkiye’deki Van Golii, diinya iizerindeki en biiyiik
alkali goldiir ve etrafindaki Nemrut, Siiphan ve Tendiirek gibi yari-aktif volkanlarmin gegmis donem
patlamalarindan defalarca etkilenmistir. Bu calismada, volkanik patlamalarin alkali gdllerdeki birincil iiretime
etkisini daha iyi anlayabilmek amaciyla, Van Goli ¢okellerinde, yaklasik 82,000y1l gegmise kadar uzananll
volkanik kiil seviyesi ve bu seviyelerinpatlama 6ncesi ve patlama sonrasi degisimleri gézlemleyebilmek amaciyla
iist ve alt birimindeki22 gol ¢okel seviyesi incelenmistir. Yapilananalizlerde, ¢okellerdeki pigment degerleri(klorin
ve fukoksantin), uzun zincir alkenon igerigi, toplam organik ve inorganik Karbon icerigi gibi parametreler
biyomarker olarak kullanilmigtir.Jeokimyasal analizlere ek olarak, ¢okellerdeki diyatom igerigi de mikroskobik
analizlerde incelenmigtir. Sonug¢larimiz, volkan kiilii seviyelerinin alt ve {ist ¢okellerinde biyolojik gosterge
oranlarinda ciddi degisimler oldugunu ortaya koymustur. Volkanik patlamalarin fitoplankton iiretimini olumlu
yonde etkileyebilecegi gibi (denizel giibreleme etkisi), tam tersine, bir baska patlamada, biyolojik tiretimi
diistirebilecegini de (zehirliliketkisi) gostermektedir. Buna ek olarak, bazi volkan kiilii depolanmalar1 kayda deger
derecede biyolojik gosterge degisimlerine sebep olmamustir. Volkanik kiil depolanmasina karst olusmus olabilecek
bu farkli biyolojik tepkilerin temel sebepleri, patlamanin tipi (kimyasi) ve boyutuolabilecegi gibipatlamalarin
olustugu donemdeki ¢evresel ve paleoiklim kosullar1 gibi Van Golii’niin evvelki biyojeokimyasal kosullarina bagh
olmas1 muhtemeldir.

Anahtar Kelimeler: Tefra, volkan kiilii, Van G6lii, biyomarker, fitoplankton
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ABSTRACT

Explosive volcanic eruptions can eject vast amounts of volcanic ash into the atmosphere that are deposited over
areas of hundreds of kilometres in the terrestrial and the aqueous environments. Tephra particles contain soluble
and metal-rich salt-coatings (in the form of sulphates and halides) on their surface, which can be swiftly released
during interaction with water. Upon deposition of tephra in water, elements most of those having environmental
significance such as nutrients (like the nitrate, phosphate, silica) and a variety of key trace metals can be released
into the water and may significantly affect the water geochemistry and phytoplankton community. In some of the
ocean regions, satellite dataand seawater analyses evidenced large diatom blooms related to volcanic eruptions.
Moreover, diatom blooms related to volcanic eruptions has been suggested to cause a decrease in the atmospheric
carbon dioxide levels. Alkaline (soda) lakes are distributed world-wide and found nearly exclusively in volcanic
regions and therefore affected frequently by volcanic eruptions. However, the way in which the water chemistry
and the biology of alkaline lakes are affected by the volcanic eruptions still remains unknown. Lake Van in Turkey,
is the largest of the alkaline lakes on Earth and had been exposed to various volcanic ash-falls from the historical
eruptions of Nemrut, Siiphan, Tendiirek volcanoes. In this study, in order to understand the possible impacts of
volcanic eruptions on alkaline lakes, 11volcanic ash fallout deposits from Lake Van sediments (dating back to 82,
000 year) were used. In addition, to be able to compare the levels before and after the eruptions, 22 sediment layers
underlying and overlying the ash fallout deposits were used. For biomarkers, pigments chlorin and fucoxanthin
and long chain alkenone concentrations, total organic and inorganic carbon contents of sediments were analyzed.
In addition to geochemical analyses of sediments, microscopic observations of the microfossils (diatoms) in the
Lake Van sediments. Thedata pointed out significant changes in the biomarker concentrations showing that, some
volcanic eruptions can positively impact the primary productivity (marine fertilization), while, another eruptions
can reduce the biological production (toxic impact). In some of the eruptions, deposition of volcanic ash did not
have any negligible changes in the biomarker contents. These different biogeochemical responses to volcanic
eruptions could have arisen from the differences in the type (chemistry) and magnitude of the eruptions and also
the initial environmental and paleoclimatic conditions that controls the biogeochemical state of the Lake Van
during the time of prehistoric volcanic eruptions.

Keywords: Tephra, volcanic ash, Lake Van, biomarkers, phytoplankton
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HALIC’TE UZUN DONEMLI YQZEY SUYU SICAKLIK VE TUZLULUK
DEGISIMLERI

Ibrahim Cil*, Hiisne Altiok, A. Edip Miiftiioglu
LU. Deniz Bilimleri ve Isletmeciligi Enstitiisii
(ibrahimcil78@gmail.com)

OZET

Yiizyillar boyunca hem bir ticaret limani, hem deniz {issii hem de kiiltiirel mekén olarak kullanilmis Halig,
Sarayburnu-Galata arasindan baglayarak kuzeybati-giineydogu yoniinde uzanan, 7,5 km uzunlugunda, Kagithane
ve Alibeykoy derelerinin birlesen agizlarin deniz istilasina maruz kalmasiyla meydana gelmistir.

Gecmiste Halic’te derelere barajlar kurulmasi, yiizen kopriilerin, tersane ve desarjlarin kaldirilmasi gibi etmenler
meydana gelmistir. Kentsel ve endiistriyel yapilanmanin Hali¢’in dogal hidrografisi tizerindeki etkileri, 2016 yilina
kadarki osinografik verilere bakilarak aylik sicaklik ve tuzluluk degerlendirmesi yapilmustir.

Bu ¢aligmada Istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii’niin ISK1 tarafindan desteklenen Su
Kalitesi izleme projesi kapsaminda 1998-2013 yillar1 arasinda ve 2013 ten giiniimiize TUBITAK MAM tarafindan
olgiilen sicaklik ve tuzluluk verileri kullanilarak Hali¢ yilizey suyu i¢in aylik zaman serisi elde edilmistir. Bu
verilere ek olarak bélgede yapilmis 6nceki galigmalarda kaydedilmis yiizey sicaklik ve tuzluluk verileriyle daha
eskiye dayanan zaman serisi elde edilmistir. Bu ¢aligmanin en 6nemli amact Hali¢’te uzun dénemli bir veri seti
elde edilerck zamana bagli yiizey suyu sicaklik ve tuzluluk degisimlerinde iklimsel ve antropojenik degisimlerin
etkilerini ortaya ¢ikarmaktir. Aylik yiizey tuzluluk degisimi sicaklik gibi mevsimsel bir degisim gostermektedir.
Hali¢’te yapilan 1slah calismalarinin yiizey tuzluluk degerlerine etkisi aylik zaman serisinde agikga
goriilebilmektedir. Ozellikle 2000°1i yillardan 6nce Hali¢’in en i¢ kisminda yiizey tuzluluk degerleri yilin yarisinda
10 psu’dan daha diisiik degerlerde iken giiniimiizde sadece siddetli yagislarin oldugu aylarda bu degerin altina
diisebilmektedir.

Anahtar Kelimeler: Halig, tuzluluk, sicaklik, zaman serisi

410



THE LONG TERM SURFACE WATER TEMPERATURE AND SALINITY
VARIATIONS IN THE GOLDEN HORN

Ibrahim Cil*, Hiisne Altiok, A. Edip Miiftiioglu
I.U. Institute of Marine Sciences and Management
(ibrahimcil78@gmail.com)

ABSTRACT

The Golden Horn was used as a commercial harbor, naval base and as a cultural venue for centuries. Starting from
Sarayburnu-Galata it extends 7.5 km in length in the northwest-southeast direction. The formation of the estuary
occurred by seawater invasion toward the junction of the Eyup and Alibeykdy streams’ mouths.

In the past, factors such as establishing dams on streams and the floating bridges, removing of the shipyard and
discharges were occurred in the Golden Horn. An assessment on the impact of urban and industrial restructuring
on the natural hydrography of the Golden Horn and monthly temperature and salinity evaluations were made by
using oceanographic data collected until the year 2016.

In this study, the data which was collected by Istanbul University-Institute of Marine Science and Management
(under the coverage of Water Quality Monitoring project supported by ISKI) between the years 1998-2013 and by
TUBITAK MAM from the years 2013 up to now was used for building the monthly time series of the estuary’s
surface water. In addition the reported surface temperature and salinity data collected in the earlier studies were
included to the data set. The most important objective of this study is to manifest the effects of anthropogenic and
climate changes on the surface water temperature and salinity variations by obtaining a long term data set in the
Golden Horn. Monthly surface salinity variations show a seasonal change as the temperature changes. The effect
of the rehabilitation work done in the estuary on the surface water salinity values can be seen clearly in the monthly
time series. Especially before the 2000s, while the interior estuary's surface water salinity values were lower than
10 PSU during more than half of the year, today the values may fall below this value only in the months having
heavy rains.

Keywords: Golden Horn, salinity, temperature, time series
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LEVANT BASENI’NIN YUZEY SUYU SICAKLIGI’NDAKI YAKIN
ZAMANLI ISINMA EGILIMLERI

Anil Akpinar, Bettina A. Fach, Sinan S. Arkin, Temel Oguz, Baris Salihoglu
Institute of Marine Sciences, Middle East Technical University
(anil@ims.metu.edu.tr)

ABSTRACT

Deniz Suyu Yiizey Sicakliklar1 (DY'S) biitiin diinyada artig géstermekte olup, Akdeniz’de yapilan ¢aligmalar, bu
bolgede de DYS’leri arttigina isaret etmektedir. DYS’ler karigim olaylar1 ve Akdeniz’in genel akinti sistemi
tizerinde kritik bir rol oynamakta ve dolayli olarak ta ekosistemin igleyisi ve biojeokimyasal dongiiler iizerinde de
muhtemel etkileri olmaktadir. Bu ¢aligmada, Akdeniz’in 1sinma trendleri (egilimleri) DYS verileri kullanilarak
incelenmistir.1982-2012 zaman aralif1 icin giinliik olarak DYS verileri (AVHRR Pathfinder v5.2, uydu gece
gecisi)edinilmis, diisiik kaliteli pikseller analizden ¢ikarilmig ve son olarak giinliik verilerin ortalamalar1 alinarak
toplamda 372 aydan olusan aylik veri setine ¢evrilmistir. Levant DY S’sinin zamansal ve bolgesel degiskenliginin
belirlenmesi i¢in Ampirik Ortogonal Fonksiyon (EOF) analizi yapilmistir. DY S’nin dogrusal trendleri (egilimleri)
ve anomalileri (DYSA) hesaplanmustir.

DYS’nin birinci EOF modu toplam degiskenligin ~%92’sini agiklamakta olup sezonsal dongiiye sahiptir. Yillar
arasi ve on-yilli degiskenlilerin anlasilmasi i¢gin DYSA veri seti olusturulmus ve algak gecirgen filtre (low-pass
filter, 12 aylik hareketli ortalama) uygulanmistir (buradan itibaren F-DY'S olarak ge¢mektedir.) F-DYS’nin EOF
analizi, birinci modun toplam degiskenligin %87’sini agikladigin1 ve Levant Baseni’nin ana akinti sistemi
ozelliklerini temsil ettigini ortaya ¢ikarmistir. F-DY S’ nin zamansal degisiminde, 1998’e kadar negatif anomaliler,
1998°den sonra ise pozitif anomaliler goriilmiistiir. Birinci bdlgesel EOF modunda goriilen olusumlar ve 1982-
2012 zaman araliginda her piksel i¢in trend(egilim) hesaplanmastyla olusturulan trend haritasindaki olugumlar
birebir benzerlik gostermektedir. En yiiksek 1sinma oranlari, Rodos Girdabi, lera-Petra, Mersa-Matruh ve
Latakia(Lazkiye) girdap(eddy) bolgeleri ve Antalya baseninde goriilmiigtiir. 1982-2012 yillar1 arasinda Levant
Baseni deniz yiizey sicakliginin gosterdigi genel 1sinma egilimi 0.006°C/y1l olarak bulunmus olup, bolgesel olarak
0.005-0.008°C/y1l araliginda degismektedir.

Iklimsel salmimlarin Levant Baseni deniz yiizey sicakligina olan etkilerini gormek amactyla Kuzey Atlantik
Salimimi (NAO) ve Dogu-Atlantik Bati-Rusya (EA-WR), indeksleriyle olan iliskisine bakilmigtir. F-DYS, NAO
ile 1 ay gecikmeli olarak negatif korelasyon gostermis, EA-WR indeksi ile de bir ay gecikmeli olarak negatif
korelasyon gostermistir. Bu durum, Levant Baseni’nin iklimsel salinimlara Karadeniz’den farkli bir yanit verdigini
onermekte olup EA-WR’nin Karadeniz DY S’si iizerinde daha etkin olduguna isaret etmektedir.

Anahtar Kelimeler: Levant baseni, deniz yiizey sicaklig1, isinma trendleri, DYS anomalileri, EOF analizi
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RECENT TRENDS IN THE SEA SURFACE TEMPERATURE OF THE
LEVANTINE BASIN

Aml Akpinar, Bettina A. Fach,Sinan S. Arkin,Temel Oguz, Baris Salihoglu
Institute of Marine Sciences, Middle East Technical University
(anil@ims.metu.edu.tr)

ABSTRACT

Sea surface water temperatures have been increasing throughout the world and studies investigating the
Mediterranean Sea suggest that sea surface temperatures have been increasing there also. Surface temperatures
play a critical role in the regulation of mixing processes and overall circulation in the Mediterranean Sea and
therefore are likely to impact ecosystem functioning and biogeochemical processes. In this study recent warming
trends in sea surface of the Levantine Basin were investigated using satellite sea surface temperature (SST) of
night-time overpass sea surface temperature data (AVHRR Pathfinder v5.2) from 1982 to 2012. Pixels with low
quality flags and pixels affected by clouds were removed from the analysis, and subsequently daily SST fields
were averaged into monthly fields resulting in 372 monthly images. Empirical Orthogonal Functions (EOF)
analysis was conducted in order to identify the spatial and temporal variability of the Levantine SST. Linear trends
and anomalies of SST were calculated.

The first EOF mode of SST explains ~92% of the total variability and represents the seasonal cycle. In order to
understand the interannual to decadal variability, SST anomaly dataset was constructed and low-pass filtered (12
month moving average), hereafter called F-SST dataset. EOF analysis of the F-SST dataset revealed that the first
spatial EOF mode of F-SST explains 87% of total variability and is representing the main circulation features of
the Levantine Basin. Its temporal evolution shows negative anomalies until 1998 and positive anomalies
afterwards until 2012. Spatial patterns observed in this first mode are almost identical to the patterns observed in
SST trends, a calculation of statistically significant trends for each data pixel for 1982-2012. Rhodes Gyre, lera-
Petra, Mersa-Matruh, Latakia eddy regions and Antalya basin show the highest warming rates. The overall
temporal evolution of sea surface temperatures in the Levantine Basin from 1982-2012 shows a warming trend of
0.06°C/year, which ranges from 0.05-0.08°C/year in different regions of the basin.

In order to assess the impact of teleconnection patterns on the sea surface temperature trends of the Levantine
Basin, North Atlantic Oscillation (NAQO) and East-Atlantic West-Russia (EA-WR) indices were investigated for
correlation. F-SST was shown to negatively correlate with NAO with a 1 month lag, and correlated slightly less
with the EA-WR, also with a 1 month time lag. This shows that the Levantine Basin is reacting differently to
climatic teleconnections than the Black Sea, which is more impacted by the EA-WR.

Keywords: Levantine Basin, sea surface temperature, warming trends, SST anomalies, Empirical Orthogonal
Functions
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KUZEY LEVANT DENIiZi’NDEKI 3 FARKLI EKOSISTEME AiT CHL-A
DINAMIKLERININ DEGERLENDIRILMESI

Elif Yilmaz, Baris Salihoglu, Zahit Uysal, V.Caglar Yumruktepe, Devrim Tezcan, Hasan Orek,
Siileyman Tugrul

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33731 Erdemli-Mersin, Tiirkiye
(elify@ims.metu.edu.tr)

OZET

Akdeniz, diisiik besin tuzu ve diisiik klorofil (LNLC) derisimleriyle diinya denizleri arasindaki en oligotrofik su
kiitlelerinden biri olarak bilinmektedir. Ancak in-situ ve uydu iizerinden elde edilen sonuglara dayanarak kiyisal
alanlarda ve siklonik girdaplarin merkezlerinde belirgin klorofil artiglar1 gézlemlenmektedir. Bu artigin sebebi olan
besin tuzu girdisi, kiyisal alanlarda insansal etkiler ve nehir girdileri tarafindan, siklonik bolgelerde ise dip
sularindan 1s1kli tabakaya tasinma yoluyla saglanmaktadir. Artan besin tuzu, alt trofik seviyelerdeki
organizmalarin ¢ogalmasina ve chl-a derisiminin yiikselmesine sebep olmaktadir. Erdemli kiyilari, kiyisal besin
tuzu aktarimina, Rodos Baseninde bulunan siklonik girdap ise yukari tasima sistemiyle besin tuzlarin dip
tabakalarindan biyojenik tabakaya aktarimina iyi bir 6rnek olarak goriilmektedir. Mersin Korfezi agik sulari ise
Levant Baseninin oligotrofik dogasini tam olarak yansitabilmektedir.

Bahsedilen farkli besin tuzu kaynaklarinin chl-a igerikleri iizerindeki etkilerini gdzlemlemek ve karsilastirmak
icin, SALIHOGLU, B. et al 2009 (NAGEM) tarafindan gelistirilen tek boyutlu ¢ok degiskenli alt trofik seviye
ekosistem modeli bu denizel ortamlarin spesifik kosullarina uyarlanmistir. Modele, hiicre biiyiikligii ~0.9um olan
siyanobakteriler, ~2.5um olan ototrofik 6karyotlar ve ~15um olan diatomlar olmak tizere 5 farkl algal grup dahil
edilmistir. Model girdisi ve model dogrulama kisimlarinda kullanilmak iizere ~26 yillik data {izerinde klimatoloji
analizi yapilmistir. Erdemli kiy1 sularindaki 3 istasyona 2 haftada bir yapilan seferlerle toplanan Erdemli Zaman
Serisi (ETS), Mersin Korfezi agiklarindan ve Rodos Baseninden ¢esitli projelerle toplanan veri ODTU-DBE veri
envanterinden edinilmis ve kullanilmistir. Rodos basenindeki 6zellikle Ocak ve Subat aylarindaki veri, ¢etin hava
kosullar1 dolayisiyla epey seyrektir. Bu bolge i¢in ilave CTD verisi CORIOLIS (http://www.coriolis.eu.org)veri
tabanindan edinilmistir.

Model sonuglariyla elimizdeki veri karsilagtirildiginda kullandigimiz modelin kimyasal parametreler ve chl-a
degerlerini dogru bir sekilde tahmin ettigi goriilmektedir. Chl-a tahminleri, kis karisiminin, buradaki canlilarin
iremesi lizerindeki en biiyiik etkiye sahip oldugu ve chl-a derisiminde belirgin bir yiikselmeye sebep oldugu
gozlenmektedir. Subat ay1 sonlarinda baslayan asir1 chl-a artigi biitiin bolgelerde gortiliirken, ~0.4 ug/L derisim
seviyesine kadar ulasan degerlerle en yogun olarak Rodos Baseninde gozlenmektedir. Mayis ayinda ETS
istasyonundaki nehir girdilerinin hacimsel olarak artmasiyla birlikte chl-a derisimindeki belirgin yiikselme, nehir
girdileri ve insan kokenli etkilerin bu bolgedeki chl-a derigimi {izerinde onemli bir etkiye sahip oldugunu
diistindiirmektedir. Y1l boyunca besin tuzu agisindan zengin dip sularinin yiizeye dogru taginmasi sebebiyle, Rodos
bolgesindeki derin klorofil maksimumu (DCM) diger bolgelere gore daha sigdir. Mersin korfezindeki chl-a
derisimleri, beklenildigi lizere y1l boyunca bu bolgeler arasindaki en diisiik degerlerde seyretmektedir.

Anahtar Kelimeler: Levant Denizi, Chl-a, Besin Tuzu, Ekosistem Modeli
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ABSTRACT

Mediterranean Sea is widely known as the most oligotrophic water mass among the world oceans with low nutrient
low chlorophyll concentrations (LNLC). Chl-a contents are observed to be higher in coastal areas and cyclonic
gyres via in-situ and satellite images. In coastal areas, anthropogenic effects and river discharges are dominant in
nutrient inputs whereas in cyclonic areas nutrients are known to be carried to the euphotic zone by upwelling
systems. As a result, increasing nutrients feed the lower trophic level organisms and cause an increase of chl-a
contents. Erdemli shores is thought to be a good example coastal nutrient supply whereas in Rhodes Basin there
exist a cyclonic gyre resulting an upwelling of the nutrients from deep waters to the biogenic layer. Offshore waters
of the Mersin demonstrate the oligotrophic nature of the Levantine Basin.

To observe and compare the effects of these nutrient sources on chl-a contents, a one-dimensional multicomponent
lower trophic level ecosystem model developed by SALTHOGLU, B. et al 2009 (NAGEM) adapted to specific
conditions of these marine environments. 5 algal groups included in the model which include cyanobacteria group
with cell size ~0.9um, Autotrophic Eukaryotes ~2.5um, and Diatoms ~15um. Climatology analysis on ~26 years’
historical data has been conducted to obtain input variables to be used as model forcing and in model validation.
Erdemli Time Series (ETS) data obtained with biweekly cruises to 3 stations by METU-IMS is used. Data for
Mersin Bay and Rhodes Basin is obtained from METU-IMS data inventory. Stations were scarce especially for
January and February due to harsh weather conditions in this area, so additional CTD data from CORIOLIS
(http://www.coriolis.eu.org) is obtained and used.

Model, data comparison show that model has a high skill in reproducing chemical parameters and chl-a. Chl-a
results show that winter mixing has greatest impact on growth rates of living species by resulting an increase in
chl-a concentrations. By the late February, spring bloom observed in each sites with highest intensity on Rhodes
Basin with an average concentration of ~0.4 ug/L. Also by the end of May another increase is observed in ETS
which suggesting the increase of the volume of river runoffs plays an important role in this site. Since the deep
waters with rich nutrient contents upwell to the euphotic zone in Rhodes Gyre, Deep Chlorophyll Maxima occurs
in smaller depths throughout the year. As expected, Mersin Bay has the lowest chl-a values during the year.

Keywords: Levantine Basin, Chlorophyll-a, Nutrients, Modeling
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KARADENIZ HIDRODINAMIK MODELI ICIN VERiI ASIMILASYON
SISTEMI GELISTIRILMESI
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Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33731 Erdemli-Mersin, Ti lirkiye
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OZET

Operasyonel oginografi deniz bilimlerinin temel bilim ve pratik uygulama amaci ile siirekli bir sekilde ve yiiksek
kalitede veri ve tahmin saglayan bir alt bransidir. Denizlerin halihazirdaki durumunu anlamak ve denizlerde
bilimsel c¢alismalar yapmak denizlerin durumunun ve denizlerdeki siireglerin siirekli gdzlem sistemleri ile
gozlemlenmesini gerektirmektedir. Operasyonel osinografi siirekli yapilan gozlemlerin sayisal modeller ile
birlestirilmesi araciligiyla yakin gelecek i¢in yiiksek basarimli oginografik tahminlerin yapilmasini saglar. Veri
asimilasyonu modelden daha dogru sonuglar almak i¢in olduk¢a dnemlidir. Bu yontem az bilinen parametreler,
bilinmeyen baslangi¢ kosullar1 ve sayisal hatalar sebebiyle model sonuglarinda ortaya ¢ikacak hatalarin azaltilmasi
i¢in gereklidir ve model tahminleri ile gézlemlerin uyumunu arttirir.

TUBITAK Marmara Arastirma Merkezi (MAM) tarafindan yakin gegmiste yiiriitiilen “Tiirkiye Denizleri Akinti
ve Kirletici Yayilim Model Sistemi Gelistirilmesi Fizibilite Calismast Projesi” kapsaminda kisa vadeli
hidrodinamik tahminler yiiriitmek ve petrol sizintis1 gibi karsilagilabilecek Kirlilik olaylarimin nasil yayilacagini
tahmin etmek i¢in kullanilabilecek bir operasyonel sistemin detaylari1 verilmigtir. Raporda uzaktan algilama ve
yerinde 6l¢iim yoluyla elde edilenverilerinsayisal modellere asimilasyonunun kisa vadeli tahminlerin dogrulugu
icin oldukg¢a 6nemli oldugu belirtilmistir. Bu ¢alismada Karadeniz’e uygulanan “Stony Brooks Princeton Ocean
Model(sbPOM)” i¢in planlanan veri asimilasyon sistemininamaclart ve ongdriilen gelisim siireci detaylar1
sunulacaktir. Ayni zamanda veri asimilasyonu yapilmadan onceki model sonuglarinin basari analizleri de
gosterilecektir. Model sonuglari tek degiskenli analiz(kok ortalamala kare farki, standart sapma ve korelasyon) ve
cok degiskenli analiz(ampirik ortogonal fonksiyonlar ve dalgacik analizi) ile degerlendirilmistir.

Anahtar Kelimeler: Operasyonel osinografi, sbPOM, Karadeniz, Veri asimilasyonu, Model basar
degerlendirmesi
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DEVELOPING A DATA ASSIMILATION SYSTEM FOR A
HYDRODYNAMIC MODEL OF THE BLACK SEA

Ehsan Sadighrad, Sinan S. Arkin, Bettina A. Fach, Baris Salihoglu
Institute of Marine Sciences, Middle East Technical University, 33731 Erdemli-Mersin, Turkey

ABSTRACT

Operational oceanography is the branch of ocean science that routinely makes available high quality observations
and model forecasts for both fundamental research and practical applications. Assessment of the marine
environment as well as scientific discoveries requires continuous observation of the ocean and the processes that
occur within it. Operational oceanography provides the ability to combine continuous observational data with
numerical models in order to make accurate short term forecasts of the states of the oceans. The ability to make
accurate forecastsinvolves using high resolution numerical models to simulate the general circulation and the
thermodynamics of different oceanic areas.

Data assimilation techniques form a core part of the ocean forecasting capabilityin operational oceanography.They
are used to mitigate the effect of sources of uncertainties in ocean models as a result of poorly known parameters,
unknown initial conditions andnumericalerrors, therefore to increasethe consistency between the model and data
and to improve the accuracy of forecasts.

There is a recent initiative led by TUBITAK Marmara Research Center (MAM) and titled “Feasibility study for
the development of a modelling system for circulation and pollution dispersal in Turkish Seas”. The purpose of
the study is to assess the feasibility of an operational system that will be able to provide short term hydrodynamic
forecasts as well as the capability to predict the evolution of oil spills and other pollution events. A key requirement
stated in the report is the ability to assimilate both remotely sensed and in-situ data into the numerical models to
improve the short-term accuracy of forecasts. In the present study, details of a data assimilation scheme planned
for implementation with the Stony Brooks Parallel Ocean Model (sbPOM) in the Black Sea will be presented. The
steps that need to be taken for the development as well as some preliminary results using the numerical model
without assimilation will be discussed. The results of model skill assessment comprised of univariate (centred root
mean squared difference, standard deviations and correlation) and multivariate analysis (empirical orthogonal
functions and wavelet analysis) will be presented.

Keywords: Operational oceanography, sbPOM, Black Sea, Data assimilation, Skill assessment
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OZET

Birgok calisma, Karadeniz’de dahil olmak {iizere, biitiin diinyada Deniz Yiizey Sicakliklarinin (DYS) arttigim
gostermektedir. DY S’lerin soguk su olusumu, karisim olaylar1 ve Karadeniz’in genel akint1 sistemi iizerinde kritik
bir rolii vardir. Dolayisiyla da ekosistemin isleyisi ve biojeokimyasal dongiiler iizerinde de muhtemel etki
olusturmaktadir. Bu c¢alismada, Karadeniz’in 1sinma trendleri (egilimleri) DYS wverileri kullanilarak
incelenmistir.1982-2012 zaman aralif1 icin giinliik olarak DYS verileri (AVHRR Pathfinder v5.2, uydu gece
gecisi) edinilmis, diisiik kaliteli pikseller analizden ¢ikarilmis ve son olarak giinliik verilerin ortalamalar1 alinarak
aylik veri setine g¢evrilmistir. Karadeniz, uygulanan Ampirik Ortogonal Fonksiyon (EOF) analizi sonuglar
kullanilarak dokuz farkli bélgeye ayrilmigtir. Dogrusal egilimler (linear trends) ve deniz suyu sicaklik anomalileri
(DYSA) hem Karadeniz hem de alt bdlgeleri i¢in hesaplanmistir.

DYS’nin Karadeniz’deki zamansal degisimi(1982-2012) pozitif bir trende sahip olup 0.078°C/yil olarak
hesaplanmistir. DY S’nin Karadeniz’in alt bolgelerinin trendleri de 0.078°C/y1l degerine ¢ok yakin degerler olarak
bulunmustur. Yalnizca Kafkasya Kiyisi ve Dogu Siklonik Girdap bolgeleri biraz daha fazla 1sinma gostermistir ve
trendleri sirasiyla, 0.086°C/yil ve 0.083°C/yil olarak bulunmustur. DYS standart sapmalari kullanilarak
anomalilere 1°C’lik esik degeri konularak asir1 anomaliler belirlenmistir. En fazla pozitif anomali 2001,2010 ve
2012 yillarinda, en fazla negatif anomali ise 1985,1987 ve 1993 yillarinda goriilmiistiir. 1998 oncesinde negatif
DYSA’lar, 1998 sonrasinda ise pozitif DYSA’lar agirliktadir. Bu analiz, 1982-1998 zaman araliginda negatif
anomalilerin ¢ogunlukta, (1996’ya kadar azalan kis sicakliklariyla), ve 1999-2012 zaman aralifinda pozitif
anomalilerin ¢ogunlukta oldugunu gosterdigi i¢in 31-yillik zaman serisi ikiye bolinmiistiir. 1982-1998 zaman
araligi i¢in 1sinma trendi 0.066°C/y1l ve 1999-2012 zaman araligi i¢in 0.120°C/yil olarak bulunmustur. Tiim zaman
araligr i¢in en kuvvetli 1stnma yaz mevsiminde (0.084°C/y1l) ve ilkbahar (0.074°C/y1l) olarak goriilmiistiir. Bu
durum kig sonu-bahar bast soguk orta tabaka (CIL) olusumlari agisindan 6nemlidir.

Karadeniz’in Kuzey Atlantik Salinimi (NAO) ve Dogu-Atlantik Bati-Rusya (EA-WR), indeksleriyle olan iligkisini
degerlendirmek i¢in, DYSA zaman serisine algak gegirgen filtre (low-pass filter) uygulanmis (12 aylik hareketli
ortalama) ve bu indekslerle kiyaslanmistir. DYSA NAO ile negatifkorelasyon gostermis, EA-WR indeksi ile ise,
bir ay gecikmeli olarak negatifkorelasyon gostermis olup, EA-WR’nin Karadeniz DYS’si tizerindeki nemine
isaret etmektedir.

Anahtar Kelimeler: Karadeniz, deniz yiizey sicaklig1, 1sinma trendleri, DY'S anomalileri, EOF analizi
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RECENT WARMING TRENDS IN THE SEA SURFACE TEMPERATURE OF
THE BLACK SEA AS INFERRED BY SATELLITE REMOTE SENSING

Aml Akpinar, Bettina A. Fach,Sinan S. Arkin, Temel Oguz, Baris Salihoglu
Institute of Marine Sciences, Middle East Technical University
(anil@ims.metu.edu.tr)

ABSTRACT

A large body of studies shows that sea surface temperatures (SST) have been increasing throughout the world,
including in the Black Sea. SSTs play a critical role in the regulation of deep water formation, mixing processes
and overall circulation in the Black Sea and therefore are likely to impact ecosystem functioning and
biogeochemical processes. In this study warming trends in sea surface of the Black Sea were investigated using
SST data. Daily images of night-time SST data (AVHRR Pathfinder v5.2) from 1982 to 2012 were obtained, low
quality pixels were removed, and subsequently daily SST data were averaged into monthly data. The Black Sea
was divided into nine regions following the results of an Empirical Orthogonal Functions (EOF) analysis. Linear
trends and anomalies of SST (SSTA) were calculated for both the entire Black Sea and the sub-regions.

Temporal evolution of sea surface temperatures in the entire Black Sea shows a positive SST trend of 0.078°C/year
the whole period under investigation (1982-2012). Different regions of the Black Sea show SST trends close to
the general trend of 0.078°C/year. Only the Caucasian Coast and Eastern Cyclonic Gyre have slightly higher
warming trends with 0.086°C/year and 0.083°C/year, respectively. A threshold for SST standard deviations of
anomalies of 1.0 °C was set to identify intense SSTA. Largest numbers of positive anomalies are observed in 2001,
2010 and 2012 and largest numbers of negative SST anomalies are observed in 1985, 1987 and 1993. Negative
SSTA constitute the majority before 1998 and positive SSTA after 1998. As this analysis showed that 1982-1998
is dominated by negative anomalies with winter temperatures decreasing until 1996, and 1999-2012 is dominated
by positive SST anomalies, the 31-year period was divided further into two periods showing SST warming trend
for 1982-1998 of 0.066°C/year and for 1999-2012 of 0.120°C/year. Overall, warming is strongest in summer
(0.084°C/year), followed by spring (0.074°C/year). This is of importance as the late winter-early spring time is the
time of CIL formation.

In order to assess the response of the Black Sea to teleconnection patterns of North Atlantic Oscillation (NAO)
and East-Atlantic West-Russia (EA-WR) indices, SSTA time series was low-pass filtered (12 month moving
average) and compared with the indices. SSTA is negatively correlated with NAO without time lag and even more
negatively correlated to EA-WR, however with one month time lag, pointing to the importance of EA-WR
influence on sea surface temperatures in the Black Sea.

Keywords: Black Sea, sea surface temperature, warming trends, SST anomalies, EOF
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ISIK GECIRGENLIGI VE SEKIi DiSK DERINLiIGi ARASINDAKI iLiSKIi,
IZMIR KORFEZI

Canan Eronat, Erdem Sayin
Deniz Bilimleri ve Teknolojisi Enstitiisii, Dokuz Eyliil Universitesi
(canan.eronat@deu.edu.tr)

OZET

[zmir Kérfezi'nde, su bulamklik dlgiimlerini (1s1k gecirgenligi ve seki disk derinligi) iceren izleme calismalari,
Izmir Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii tarafindan K. Piri Reis arastirma gemisi
ile yapilmigtir. Isik gecirgenligi degerleri, CTD (iletkenlik, sicaklik ve derinlik) sisteminin transmissometre
sensorii ile mevsimsel olarak 6lgiiliir. Seki derinligi degerleri ise 6l¢timleri Kimin yaptigina ve giin 15181 durumuna,
ornegin giines 15181n1n gelis agising, baghidir. Bu ¢alismanin genel yaklagimi, secchi derinligini CTD sistemi ile
oOlgtilen 151k gecirgenligi degerleri kullanilarak tahmin edilmesidir.

Secchi derinlik bilgileri dogal (inherent) ve belirgin (apparent) optik 6zellikleri igerir. Ote yandan, 1s1k gecirgenligi
sadece dogal (inherent) optik 6zellikleri icermektedir. Bu nedenle, 151k gecirgenligi degerleri direk olarak su iginde
dogal (inherent) optik 6zellikleri hesaplamak i¢in kullanilabilir. Isik gegirgenligi degerlerini kullanarak secchi
derinligini hesaplarken, su kolonunun belirgin (apparent) optik 6zelligini hesabimiza ekleyebilmek i¢in, 151k
gecirgenliginin derinlik ile eksponansiyel azalan fonksiyonu dikkate alindu.

2005 yilinda yapilan dort seferde olgiilen seki disk derinligi degerleri, sanki 6l¢iilmemis gibi 11k gegirgenligi
verilerden hesaplanarak 6l¢iilmiis degerler ile karsilastirildi. Kullanilan veri seti (1994-2004) 695 seki disk dlgtimii
ve 45.000’in iizerinde 151k gecirgenligi degerlerini icermektedir. Bu bize, seferlerde toplanan isik gecirgenligi
verileri kullanilarak secchi degerlerinin korfezdeki bolgesel ve mevsimsel degiskenliginin tahminini saglamistir.
Sonug olarak, 1s1k gegirgenligi degerleri (bulaniklik) ve seki disk derinligi arasindaki iliski ¢cok iyi bir sekilde
tanimlanmigtir. Hafif bir mevsimsel degisim gostermekle birlikte,aralarindaki korelasyon oldukea yiiksektir.

Anahtar Kelimeler: Isik gecirgenligi, seki derinligi, izmir Kérfezi, korelasyon
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RELATION BETWEEN LIGHT TRANSMISSION AND SECCHI DEPTH,
IZMIR BAY

Canan Eronat,Erdem Sayin
Institute of Marine Sciences and Technology, Dokuz Eyliil University
(canan.ozturk@deu.edu.tr)

ABSTRACT

Monitoring studies which include measurement of water turbidity (light transmission and secchi disc depth) in
Izmir Bay have been carried out by the Institute of Marine Sciences and Technology of Dokuz Eylul University
with R/V K Piri Reis, Izmir. The light transmission values were measured with transmissometer sensor of CTD
(conductivity, temperature and depth) systems during each seasonal cruise.Secchi depth values depend on who
measures and the day light condition, i.e., zenith angle ofthe sun. In this study it is tried to estimate the unobserved
secchi depth using light transmission values, which ismeasured automatically.

Secchi depth information contains bothinherent and apparent optical properties. On the other hand, the light
transmission holdsonly the inherent optical property. Therefore the light transmission values can be used to
calculatethe inherent optical property of the water column directly. To include the apparent optical propertyof the
water column into our estimate (to find secchi depth from light transmission), an exponentially decreasing function
of light transmission with depth is assumed.

The secchi discdepth values that were measured in fourcruises in 2005 estimated from the measured light
transmission data as if they were not observed and compared with the observed values. The data set (1994-2004)
contains 695 secchi disc measurements and over45,000 light transmission and beam attenuation coefficient values.
This enables an estimate of seasonal andspatial variability of secchi depth in the bay by evaluating the cruise light
transmission data.As a result, relation between light transmission (turbidity) value and secchi disc depth is found
with rather good agreement. The correlations are very high with slight seasonal variation.

Keywords: Light transmission,secchi depth, 1zmir Bay, correlation
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FARKLI SUBTROPIK KUZEY ATLANTIK EKOSISTEM YAPILARININ
ALGORITMA SINAMASI YAKLASIMI KULLANARAK
KARSILASTIRILMASI

V. Caglar Yumruktepe, Baris Salihoglu, Valeria Ibello
Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii , Erdemli, Tiirkiye
(caglar@ims.metu.edu.tr)

OZET

Denizel ekosistem modellerinde karbon gonderimi ve sekestrasyonunun yapisinin ve nekanizmalarinin
iyilestirilmesi, kiiresel karbon dongiisiiniin dogru anlasilmasi ve degisimlerin tahmin edilmesi agisindan hayati
o6nem arz etmektedir. Bu ¢alismada BATS ve ESTOC alt trofik seviye ekosistem dinamikleri ve sonucunda olusan
karbon génderiminin geriye doniik 4 senelik (1996—2000) simulasyonu gergeklestirilmistir. Burada sunulan model,
iki sistemin ekosistem dinamiklerini, besin dongiisiinii, iiretkenligini, veri tiir kompozisyonlarini dogru tahmin
etmistir. Bu sayede karbon gonderimine neden olan mekanizmalari anlamayi saglayacak araci saglanmstir.

Sistemlerin fiziksel yapilarinin, birincil iiretim ve karbon gonderimi ile yakindan iliskili oldugu, ve farkli
komunitelerin mevsimsel ve zamansal yogunluklari ile baglilig1 gosterilmistir. ESTOC’ta gozlenen besin tuzlari
konsantrasyonlart BATS’a gore daha fazla oldugu halde, daha derin ve sik dikey karisimlari nedeniyle BATS
birincil iiretimi ESTOCIle benzer seviyededir.

Sonuglar, her iki istasyon i¢in benzer komiinite yapisi gostermekte olup, cyanobakteriler ve pikoodkaryotlar
biyokiitleyi ve birincil iiretimi domine etmektedirler. Komiinitelerin mevsimsel ve yillar arasi degiskenligine bagh
olan karbon gonderiminin miktarinnin ve zamanlamasinin degiskenligi, modellerde komiinitelere 6zel karbon
gonderimi algoritmalarin tanimlanmasinin énemini vurgulamaktadir. Duyarlilik analizlerimiz, zooplanktonlarin
partikiil organikler ile beslenmesinin ve bakteriyel mineralizasyonun karbon génderimine olan etkisinin dnemini
gostermistir. Simule edilen normalize karbon génderimi (200 m’deki karbon gonderiminin birincil {iretime orant)
BATS ve ESTOC istasyonlari i¢in zooplankton ve partikiil organik madde etkilesimi eklendiginde %20 ve %25
oraninda diismiistiir. Ayni oranlar, zooplanktonlara ek olarak bakteriyel remineralizasyonun arttirilmasi (%40) ile
%48 ve %52 oraninda diismiistiir. BATS normalize karbon gonderiminin ESTOC’a orani, referans, zooplankton
ve bakteri degiskenleri ile sirasiyla %7, %13 ve %17 olarak saptanmistir. Bu durum, sistemlerde olusan geri
doniisiimiin karbon gonderimine olan etkisinin ESTOC’ta daha fazla oldugunu vurgulamaktadir. Bunun nedeni
daha diisiik seviyelerdeki karigimm, ESTOC’ta daha uzun kalma siiresinden kaynaklandigi modelde saptanmustir.
Zooplankton kaynakli mortalite ve 6ziimsenmemis beslenme girdilerinin partiikiil madde miktarina olan etkisi
(%60), sistemlerde simule edilen karbon génderimini domine etmekte olup, bahardan yaz aylarina gore degisen
pikodkaryotlarin (%20) ve cyanobakterilerin (%20) katkisi izlemektedir. Referans senaryolart BATS istasyonunda
gbzlenen karbon gonderimini dogru tahmin etmekte olup, ESTOC’ta gbzlenen 3-5 kat diisilk génderimi tahmin
etmede sorunlar yasamaktadir. Bu durum, modelde kullanilan algoritmalarin daha detaylandirilmasini
Onermektedir.

Anahtar Kelimeler: Ekosistem modeli, Kuzey Atlantik, karbon gonderimi, geridoniisiim, fiziksel kontroller
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COMPARISON OF ECOSYSTEM STRUCTURES IN TWO DIFFERENT
REGIMES OF THE SUBTROPICAL NORTH ATLANTIC EMPLOYING AN
ALGORITHM TESTING MODELING APPROACH

V. Caglar Yumruktepe, Baris Salihoglu, Valeria Ibello
Middle East Technical University, Institute of Marine Sciences, Erdemli, Turkey
(caglar@ims.metu.edu.tr)

ABSTRACT

Improved structure and mechanisms of carbon export and sequestration within marine ecosystem models is vital
to better understand and predict changes in the global carbon cycle.We performed a 4-year (1996-2000) hindcast
of the lower trophic ecosystem dynamics and the resulting export rates at BATS and ESTOC stations in the
Subtropical North Atlantic. The model presented here was successful in representing the ecosystems at both
stations from physics to nutrient dynamics to productivity and community compositions, and provided the tools to
understand the processes leading to production and export.

Physics was shown to be tightly coupled to the production and export, linking the community differentiation with
the seasonal and temporal changes in abundance. BATS with deeper MLD’s and more frequent mixing events can
sustain productivity levels similar to ESTOC, although ESTOCs nutrient concentrations are higher than BATS.
Results indicate that intense vertical mixing at BATS maintains similar growth despite lesser nutrient availability
compared to ESTOC.

Results showed a similar community structure with cyanobacteria and picoeukaryotes dominating the
phytoplankton biomass and supporting production at both sites. The variability seen in the magnitude and timing
of export due to seasonal and interannual variability in community structure highlights the importance of defining
community specific algorithms of export mechanisms. Our sensitivity analyses showed the importance of detritus
grazing and bacterial remineralization on export rates. Simulated export ratios decreased by 20% and 25% at BATS
and ESTOC respectively, with the addition of detritus consumption by zooplankton into the model formulation.
Increasing bacterial remineralization rates (40%) in addition to detritus grazing resulted in export ratio reduction
by 48% and 52% at BATS and ESTOC respectively. Simulated differences in export ratios between BATS and
ESTOC increased from 7% in the reference simulation to 13% with the incorporation of detritus grazing and to
17% with increased bacterial remineralization. This suggests that the impact of recycling on export at ESTOC is
higher due to the relatively stable water column and increased retention times. Zooplankton input to detritus
through mortality and unassimilated grazing dominates the carbon export at both sites (~60%) followed by
picoeukaryotes (~20%) and prokaryotes (20%) shifting seasonally from spring to summer respectively. Our
reference simulations are successful in reproducing the carbon export at BATS, however failing to represent the
3-5 fold lower export at ESTOC suggesting that further advancement of recycling algorithms is necessary to
capture lower e-ratios at ESTOC.

Keywords: Ecosystem model, North Atlantic, carbon export, recycling, physical controls
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HAMSi GOC YOLLARININ FARKLI CEVRESEL KOSULLAR ALTINDA
ACIKLANAN DEGISKENLIGI

Ceren Giiraslan, Bettina A. Fach, Temel Oguz

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33731 Erdemli-Mersin,
Tiirkiye(ceren@ims.metu.edu.tr)

OZET

Karadeniz hamsisi (Engraulis encrasicolus ponticus) sonbaharda yumurtlama alanlarindan Karadeniz’in
giineydogu kiyilarindaki kiglama alanlarima dogru genis ¢apli bir kiglama gogii gerceklestirir. Hamsi Anadolu
kiyilarma vardigi zaman Tiirkiye balik¢iligi i¢in dnemli bir destek olusturur. Karadeniz hamsisi gegmiste stok
¢okmesi problemi ile karsilasmis oldugundan basarili bir gé¢ i¢in gereken mekanizmalarin anlagilmasi ve elverisli
g0¢ yollarmin aydinlatilmasi énemlidir. Hamsi kislama gdgiinii incelemek amaciyla 2D (iki boyutlu) Lagrangian
pargacik takibi modeline biitlinlesik balik davranis modeli kullanilmigtir. Parcaciklar AVISO deniz ylizey
yiiksekligi anomalisi veri seti kullanilarak hesaplanan jeostrofik yiizey akinti sahasina birakilmistir ve deniz yiizey
sicaklig1 verisi Karadeniz icin verilen AVHRR sicaklik {irliniinden elde edilmistir. Balik davranisi iki farkl
simiilasyon seti ile etiit edilmistir, bunlar: (a) davranis dahil edilmeden, sadece akintilarla yatay taginim, ve (b) en
yiiksek sicakliga dogru yiizme davranisi’dir. Simiilasyonlar 2001-2003 arasi ¢ok farkli fiziksel kosullarin hakim
oldugu yillarda gerceklestirilmistir.

Uydu datas1 analizleri, 2001 yilinda sahanlik sinir1 cephe girdabi ve Sinop ve Kirim Yarimadasi arasinda giiney
yonlii cephenin varhigimin, 2003 yilinda ise, sahanlik sinir1 cephe girdabi ve onun dogu bitisingindeki siklonik
girdap, Kirim Girdabi, merkez basenden igi yari-stabil siklonik hiicre ve Cevre Akintisi(‘Rim Current’)’nin
hamsinin tasmimina olanak saglayacak olusumlar oldugunu gostermektedir. Ote yandan, ‘davranis dahil
edilmeden’ yapilan simiilasyonlarin analizleri hamsilerin sadece pasif hareket ile kislama bdlgesine ulasamalarinin
miimkiin olmadigin1 gostermistir. Ancak, en yiiksek sicakliga dogru ylizme hareketinin kislama gogiine kilavuz
olarak dahil edildigi simiilasyonlarda go¢ yollarmin antisiklonik girdaplarin c¢ervesindeki gorece ilik cephe
akintilarinin etrafinda toplantig1 gézlenmistir. Ana go¢ yollar1 bu sekilde Kirim’dan Sinop bélgesine dogru, ve Bati
Girdabi’nin igerisinden ge¢mektedir. Bununla beraber, sicakliktaki yillar-arast degiskenligin sicak/soguk yillarda
go¢ yollarmin diziliminde hatir1 sayilir degisikliklere neden oldugu ortaya ¢ikmustir. Buna ilaveten, yapilan
simiilasyonlarda sicakliga yonelim davraniginin gog siiresinin 6nemli 6l¢iide kisalttigi (2-4 hafta) goriilmektedir.

Simiilasyon sonuglar fiziksel ¢evredeki yildan yilda degiskenlik ile modiile edilen yiiksek derece degiskenlik
gosteren go¢ yollart olduguna isaret etmektedir. Aktif yiizme davranisinin, daha uygun kosullara yoénelim ve hiz
kazandirma yolu ile kiglama gogii agisindan kritik derecede énemli bir rol oynadigi saptanmigtir. Dahasi, bulgular
sahanlik {izerinden tasinim mekanizmast gibi belirli fiziksel kosullarin hamsinin basarili bir go¢
gerceklestirebilmesi agisindan 6nemli oldugunu ortaya ¢ikarmistir.

Anahtar Kelimeler: Karadeniz, Hamsi, Go¢ Davranisi, Orta-Olcekli Degiskenlik, Modelleme
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ANCHOVY MIGRATION PATHWAYS VARIABILITY AS EXPLAINED
UNDER DIFFERENT ENVIRONMENTAL CONDITIONS

Ceren Giiraslan, Bettina A. Fach, Temel Oguz
Institute of Marine Sciences, Middle East Technical University, 33731 Erdemli-Mersin, Turkey
(ceren@ims.metu.edu.tr)

ABSTRACT

Black Sea anchovies (Engraulis encrasicolus ponticus) undertake extensive overwintering migration in fall from
spawning/nursery grounds to overwintering areas located at the south-eastern coast of the Black Sea. When
arriving at the Anatolian coast, they support important fisheries in Turkey. Black Sea anchovy has experienced
stock collapses in the last decades, therefore it is of importance to understand the mechanisms that set the scene
for a successful migration and explore routes feasible for migration. To investigate anchovy overwintering
migration, a fish behavior model embedded into a 2D Lagrangian particle tracking model is used. Particles are
released in a geostrophic surface circulation field calculated from AVISO sea surface heights anomaly data and
sea surface temperature data are obtained from AVHRR temperature product for the Black Sea. Fish behaviour is
investigated in two different simulations: (a) no behavior, transport by advection only, and (b) movement towards
the highest temperature. The simulations are performed during years of very different physical conditions from
2001 to 2003.

Satellite data analyses show that in 2001, the presence of shelf-break front eddy and the southward filament
between the Sinop and Crimean Peninsula, and in 2003, the shelf-break front eddy, the adjacent cyclonic eddy at
its east side, the Crimea Eddy, the quasi-stable cyclonic inner cell in the central inner basin and the Rim Current
are the features that facilitate efficient transport of anchovy. But the ‘no behavior’ analyses results show that
anchovies can not reach overwintering area with passive movement alone. However, simulating behavior by
including swimming towards the highest temperature as the guide for overwintering migration changes transport
pathways towards warmer frontal currents at the edge of anticyclonic eddies. Main transport pathways are then
from Crimea towards Sinop region and the pathways through the Western Gyre. However, interannual variability
in temperature results in considerable differences in the pathways during warm/cold years. Migration duration is
significantly shorter (2- 4 weeks) when the temperature following behavior is simulated.

Simulation results indicate highly variable migration pathways that are modulated by year-to-year variability in
the physical environment. The active swimming behaviour is shown to play a critically important role in
overwintering migration in terms of orientation to better conditions and speed. Moreover, the findings suggest that
certain physical conditions like cross-shelf transport mechanism are of importance for anchovy to complete a
successful migration.

Keywords: Black Sea, Anchovy, Migration Behaviour, Meso-scale Variability, Modeling
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10U COCUK UNIVERSITESI PROGRAMI: ‘DENiZ’IN ORTASINDA N’E
VAR!

Hiisne Altiok, Yaprak Giirkan, M. Fatih Adatepe
Istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii
(altiokh@istanbul.edu.tr)

OZET

Istanbul Universitesi Cocuk Universitesi 2010 yilindan beri 300’ii burslu olmak iizere 2000’e yakin 6grenciye
cesitli dallarda egitim vermistir. Baslangigta 17 olan program sayis1 2015 yilinda 41°e ulagmistir. Programlar temel
olarak bir meslek hakkinda bilgi edindirme, tematik veya merak uyandiran alanlarda ve eglenceli kabul
edilebilecek alanlarda olmak iizere {i¢ baglik halinde gelistirilmistir. Bu yil yaz okulunda ilk defa agilacak olan
Deniz Bilimleri programi merak uyandiran bir alanda eglenceli bir egitimi kapsamaktadir.

Deniz Bilimleri Programi 10-14 yas aralig1 orta 6gretim 6grencilerine yonelik olarak 3 hafta siirecektir. Program
5 i burslu olmak iizere 20 ¢ocuk i¢in planlanmistir. Programin adi ¢ocuklarda merak uyandiracak sekilde ‘Denizin
Ortasinda N’e Var!’ olarak belirlenmistir.

Programin igerigi, deniz jeolojisi, fiziksel osinografi, kimyasal osinografi, deniz biyolojisi ve deniz ekosistemi
konularint kapsamaktadir. Deniz jeolojisi konularinda deniz tabani, kiyi, koy, koérfez ve lagiin gibi yapilar
cocuklarin el becerilerini kullanarak 6grenmelerini saglayacak sekilde maket yapimi ile gerceklestirilecektir.
Deniz suyunun fiziksel 6zelliklerinden sicaklik, tuzluluk ve basing kavramlari ¢ocuklarin kendilerinin yapacagi
basit deneyler yardimiyla anlatilacaktir. Deniz suyundaki gazlar ve besin elementleri, biitge ve dongii kavramlari
yine deneylerle ve maket iizerinden anlatilacaktir. Denizdeki canlilarin tiir ¢esitliligi video, fotograf, mikroskop
ve miize materyalleri gibi gorseller ile tanitilacak ve maket iizerinde canlilar yasadiklar1 ortamla birlikte
anlatilacaktir. Boylece deniz ekosistemine girig yapilmis olacak ve bilmece-bulmaca tarzi oyunlarla ekosistem
kavrami pekistirilecektir. Programin sonunda denize atilan farkli nitelikte ¢oplerin ¢6ziinme siiregleri bir hikaye
seklinde anlatilarak 6grenilen bilgilerin faydali kullanimi saglanmig olacaktir.

Anahtar Kelimeler: Cocuk Universitesi, deniz bilimleri, yaz okulu
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IU CHILDREN’S UNIVERSITY: WHAT EXISTS IN THE SEA?

Hiisne Altiok, Yaprak Giirkan, M. Fatih Adatepe
Istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii
(altiokh@istanbul.edu.tr)

ABSTRACT

Istanbul University have educated approximately 2000 students including 300 scholarship in different programs
since 2010. From the beginning the number of programs increased from 17 to 41. Mainly programs are based on
three topics; introducing about an occupation, thematic and inspiring curiosity fields and joyful fields.As an
inspiring curiosity field Marine Sciences Program by joyful education will be carried out for the first time in
summer school.

Marine Sciences Program will accept 20 students including 5 scholarship age between 10-14 and be continued for
3 weeks. As a curiosity name “What exists in the Sea?” was proposed. Subjects of the program contain marine
geology, physical, chemical and biological oceanography and marine ecosystem. To ensure children gain
knowledge with their manipulative and creative skills building a model which involves coast lines, bays, seabed,
lagoon etc. was aimed. Salinity, temperature and pressure terms, gasses in the sea water, nutrients, budget and
cycle terms will be explained via modeling and simple experiments which will be followed out by children
themselves. Biological diversity will be presented by videos, photographs, preparates, and museum materials by
using microscopes etc. Main species and their habitat will be shown in model. Thus, the marine ecosystem will be
introduced and ecosystem term will be explained with creative puzzles and games. At the end of the program, the
information of the decomposition of marine litter will be presented by storytelling. The beneficial use of their
knowledge learned in this program will be supplied.

Keywords: Childeren’s University, marine science, summer school
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HALK AKVARYUMLARI

Meral SOYLU?, Deniz AVCI®

ANarmara Universitesi Teknik Bilimler MYOSU Uriin[eri Bﬁlﬁmii ISTANBUL
bEti Sualt: Diinyas: Akvaryumu ESKISEHIR

(denzavci@hotmail.com)

OZET

Giintimiizde gelismekte olan teknoloji ile gevreye ve dogada bulunan canlilara karst olan 6nem daha da
artmaktadir. Akuakiiltiir tekniklerinin gelismesi, canlilara yonelik arastirma faaliyetlerinin artmasi, biyolojik yapi,
canlt davranig ozellikleri, tiirlerin farkli bolgelere transfer olanaklarinin saglanmasi, insanlarda doga ve canlt
bilincinin giderek artmasi gibi bazi faktorlerin etkisi tilkemizde ve diinyanin birgok yerinde halk akvaryumlarina
olan meraki arttirmistir. Birgok bolgede sehir akvaryumlari kurulmustur ve kurulmaya da devam etmektedir.

Halk akvaryumlarin kurulmasi ile kopekbaliklari, vatozlar, miirenler, denizatlar1, yengegler, 1stakozlar gibi ¢ok
cesitli tlirlerdeki baliklar ve su omurgasizlart bu halka agik dev akvaryumlarda sergilenmektedir. Bu sayede
akvaryumlara gelen ziyaretciler bu canlilar1 gérme sans1 bulmakta, canlilara karsi olan hayvan sevgileri artmakta
hem de bu canlilarla ilgili bilgileri eglenerek 6grenmektedirler. Boylelikleinsanlarda suyacanlilara ve ¢cevreye karsi
olan duyarlilik daha da artmaktadir.Halk akvaryumlarinda; farkli iilkelerde bulunan ve degisik ortamlarda yasayan
canlilarin ortak bir akvaryumda uygun ortam sartlari saglanmasi ile sergilenmeleri saglanmistir. Akvaryumlar hem
iilke ekonomisine hem de su tirinleri mithendisleri, biyologlar gibi bir¢ok kisiye is olanagi saglamistir.

Yapilan ¢aligmada; su an iilkemiz de bulunan akvaryumlar 6rnek alinmistir. Birgogun da yerinde arastirmalar
yapilmistir. Diinya’da ve tlilkemizde yeni yeni gelismeye baglayan halk akvaryumlar: sistemlerinin igerikleri,
akvaryumda bulunan aritim sistemleri,akvaryumda bulunan tiirler, akvaryumun isleyisi, yapisal 6zellikleri, verilen
egitimler ve topluma sagladiklar1 faydalar, aktiviteler ile ilgili bir aragtirma hazirlanmistir.
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PUBLIC AQUARIUMS

Meral SOYLU?, Deniz AVCI®
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OZET

The importance of the nature and living creatures found in nature is increasing with today’s emerging technology.
The development of aquaculture techniques, increased research activities for the living, biological structure, living
beings’ behaviors, providing transfer opportunities of species to different regions, increased awareness of humans
to the nature and the living are some of the factors which affect public interest to the aquariums in our counry and
in many parts of the world. The city aquariums had been built in many regions and and continue to be built.

Variety of types of fish and aquatic invertebrates such as sharks, stingrays, eels, sea horses, crabs, lobsters are
exhibited in those public aquariums that had founded. Visitors who come to the aquarium find the chance to see
these creatures, feel the animal love and also get amused by learning informations about their lives. Thus, sensivity
of people to the aquatic, the living and the environment increases.

Ensuring the optimum conditions in an aquarium and display of the living from different regions and environments
is provided. Aquariums contributed to the national economy and provided jobs to the aquaculture engineers,
biologists and many other people.

In these study, aquariums in our country taken as examples with some on-site research. Research was prepared
about new developments of public aquariums’ content of system, wasterwater treatment systems, species in the
aquarium, the operation of the aquarium, structural features, the workshops which held and the benefits they
provide to the community.
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TURKIYE'NIN KIYILARINDA AB 2006/7/AT DIREKTIiFINE GORE YUZME
SUYU ALANLARI iCiN YONETIM BIRIMLERININ BELIRLENMESI

Asl Siiha Giinay, ibrahim Tan, Vildan Tiifekci, Giilsen Avaz
TUBITAK MAM CTUE 41470 Gebze Kocaeli
(Asli.Donertas@tubitak.gov.tr)

OZET

AB uyum siireci igerisinde kiyilarimizin yiizme suyu profili bakimindan diger iiye iilkeler gibi siniflandirilmasi ve
iilkemiz i¢in ihtiya¢ duyulan yonetim modelinin gelistirilmesi gerekmektedir. Bu amag dogrultusunda, 76/160/AT
Direktifi *ne uyumlu olarak 09.01.2006 tarih ve 26048 sayili Resmi gazete *de “Yiizme Suyu Kalitesi Yonetmeligi”
yaymlanarak Su Kirliligi Kontrol Yonetmeligi’nden ayr1 bir yonetmelik olarak yiiriirliige girmistir. Avrupa
Parlamentosu ve Avrupa Birligi Konseyi, 15 Subat 2006’da 2006/7/AT sayili “Yiizme Suyu Kalitesinin
Yonetimine Dair Konsey Direktifi”ni yayimlamistir. Yonetmeligin yeni direktif ile uyumlu olmasi igin
giincellemelere ihtiya¢ duyulmaktadir.

Giincel AB direktifine uyumu kapsaminda, tiim kiyillarimiz igin ylizme suyu, ylizme alani, yiizme sezonu
tanimlarinin yaninda yilizme alanlarimizin yapisinin belirlenmesi, kiy1 dinamiklerinin ve su kalitesinin tespit
edilerek smiflandirilmasi énem arz etmektedir. Bu kapsamda TUBITAK MAM CTUE tarafindan “Tiirkiye
Kiyilarinda Yiizme Suyu Profillerinin Belirlenmesi Projesi (5128703) (2012-2014)” projesi tamamlanmustir.

Direktif kapsaminda belirtilen "kirlenme riskini azaltict 6nlemler alinmasi" kapsaminda riskli ¢ikan alanlarda
kaynaga yonelik tedbirlerin alinmasi agisindan gruplamanin yapilmast dnemlidir. 2006/7/EC Direktifi ayrica
yiizme sularmin fiziksel, cografik ve hidrolojik Ozellikleri ile beraber, kirlilik nedenlerinin tespiti ve
degerlendirmesini de gerektirir. Bu ¢aligma kapsaminda; etki alan1 ve bdlgenin tanimlanmasi; etki alani olarak
tanimlanacak kiy1 havzasi ve nehir agizlarina olan uzakligi, arazi kullanimi ve kentlesme yapzsi, altyapi bilgileri,
kiy1 bolgesi etkilesim alaninin morfolojik ve hidrolojik 6zellikleri, kiy1 tesisleri ve kullanici yogunlugu, yiizme
suyu alaninin bulundugu su kiitlesi, ylizey su kiitlelerinin durum degerlendirmesi ile ilgili bilgiler, yagis miktarinin
etkisi (ilgili meteoroloji istasyonlari bilgileri, siddetli yagmur, kanalizasyon ve tagkini durumlari) vd. verilerin
ozellikle kirletici kaynaklarin ve baskilarin belirlenmesi, riskli bélgelerin tanimlanmasi igin altlik ¢alismalar
yapilmistir.

Proje kapsaminda Tiirkiye kiyilarinda bulunan toplam 1112 adet Yiizme Suyu Alani (YSA) igin Yiizme Suyu
Yonetim Birimi (Y'YB) belirlenmistir. Yiizme suyu yonetim biriminin tanimlanmasi siirecinde her bir yiizme alani
igin risklerin tekil olarak tespiti yerine belli kriterlere gore gruplandiriimasi hedeflenmistir. Ozellikle kiy1 alt
havzalarmin tanimladigi cografik sinirlar iginde bulunan alanlart etkileyecekolast antropojenik kirlilik
kaynaklarmin tespitlerin yapilmast ve onlemlerin belirlenmesi i¢in, kiy1 jeomorfolojisine ve deniz tabani
smiflamast gibi farkli kriterlere dayali olarak gruplama yapilmasi sistematik ¢aligmalarin yapilmasi agisindan
Onemlidir.

Anahtar Kelimeler: 2006/7/AT, Kiy1 Alanlari, Yiizme Suyu
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IDENTIFICATION OF MANAGEMENT UNITS FOR BATHING WATER
AREAS ON TURKISH COASTAL LINE BASED ON EU 2006/7/CE
DIRECTIVE

Asl Siiha Giinay, ibrahim Tan, Vildan Tiifekci, Giilsen Avaz
TUBITAK MAM CTUE 41470 Gebze Kocaeli
(Asli.Donertas@tubitak.gov.tr)

ABSTRACT

With respect to bathing water profile, classification of our coasts must be similar to that of other countries’, and
the necessary management structure must be developed as well. In that regard, in line with the 76/160/EEC
Directive, “Bathing Water Quality Regulations” is published in Official Gazette dated 09.01.2006 and numbered
26048, and is enacted as a separate regulation than Water Pollution Control Regulations. On 15 February 2006,
European Parliament and Council of the European Union published the “Council Directive for Bathing Water
Quality Management” numbered 2006/7/CE. Thus the regulation must be updated to ensure coherency with the
directive.

Regarding harmonization with current EU directive, it is important that structure of bathing areas are identified,
coastal dynamics and water quality is identified and classified as well as identifying bathing area all our coasts. In
that respect, "Project to Identify Bathing Water Profiles in Coasts of Turkey (2012-2014)" project is implemented
by TUBITAK MRC ECPI.

It is important that for areas at risk regarding the “measures to reduce pollution risks” identified within the
directive, grouping must be made to take the necessary measures aimed at the source. Thus, the provisions of
2006/7/EC Directive requires to identify and analyze causes of water pollution as well as physical, geographic and
hydrologic characteristics. The studies completed in the scope of this study are, identification of the region and
impact zone; coast basin to be identified as impact area and its proximity to river basins, land use and urbanization
structure, infrastructure information, morphological and hydrologic characteristics of coastal area interaction zone,
coastal plants and user density, water body of the bathing water area, information on situation assessment of surface
water bodies, impact of precipitation (information on respective weather stations, downpour, sewage and sewage
flood situation) and identification of other data especially polluting sources and pressures-impacts, and baseline
studies to identify regions at risk.

In the scope of this study, 1112 Bathing Water Management Units (BWMU) for Bathing Water Area (BWA) are
identified. During identification of bathing water management units, it is aimed to group risks for each area based
on specific criteria rather than identifying them individually. Especially regarding the identification and mitigation
of anthropogenic sources of pollution to possibly impact the areas within the geographic limits defined by coastal
sub basin boundaries, it is important to make grouping based on coastal geomorphology and various criteria such
as seabed classification to prolong systematic studies.

Keywords: 2006/7/AT, Coastal Area, Bathing Water
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INSAN BASKISININ NICELENDIRILMESI iCIiN BiR ONERI: FOCA
OCKB'DE AKDENIZ FOKU-INSAN ETKILESIiMI

Gokhan Kaboglu*®, Harun Giicliisoy®?, K. Can Bizsel®

aSualti Aragttrmalarl Dernegi, Akincilar Sokak 10/1 Gazi Mustafa Kemal Bul. Maltgpe/Anka(a
bDokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Bakii Bul. No:100 Inciralti, Izmir
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OZET

Son derece dinamik bir yapiya sahip olan kiy1 ve deniz ortamlarinda insan faaliyetleri sonucu olusan baskilarin
belirlenmesi ve izlenmesi, siirdiiriilebilir kalkinma hedefleri icerisinde énemli bir yer tutmaktadir. Bu nedenle,
insan-gevre etkilesiminin nicelendirilmesi {izerine ¢alismalar son onyillarda 6nemini artirarak yayginlagmaktadir.
Ote yandan, Avrupa Birligi Deniz Stratejisi Cergeve Direktifi ile Su Cerceve Direktifi'nde sirasiyla "lyi Cevresel
Durum" ve "lyi Ekolojik Durum" tespitlerinde baskilarin belirlenmesi énemli ve bilimsel agidan da bir o kadar
zorlayict agsamalar olarak karsimiza ¢ikmaktadir.

Insanin gevre iizerindeki baskisinmn ifade edilmesindeki temel zorluk, hem insan faaliyetleri hem de etkilesim
icerisinde oldugu g¢evre iizerine sahip oldugumuz verilerin mekan veya zaman bilesenlerindeki bosluklardir. Bu
bosluklarin doldurulmasinda, her ne kadar giivenilirlik agisindan sorgulamaya agik olsa da, anket sérveyi 6nemli
bir rol oynamaktadir.

Calisma kapsaminda, nesli kritik derecede tehdit altinda olan Akdeniz kesis foku i¢in 6nemli bir alan olan Foca
Ozel Cevre Koruma Bélgesi'nde fok-insan etkilesiminin nicelendirilmesi iizerine bir yontem gelistirilmistir. Bu
yontem, tlirlin ve insan faaliyetlerinin alan kullanim 6zelliklerinin 15" % 15" hiicre ¢oziiniirliigiine sahip bir grid
(1zgara) sisteminde ifade edilmesi temeline dayanmaktadir. Grid sisteminin kullanilmasindaki amag ise
kiyaslanabilir birim alanlarda degerlendirme yapabilmektir.

Akdeniz fokunun alan kullanim verileri Sualti Arastirmalari Dernegi'nin alanda 2004 yilina kadar uzun siireli
gdzlem ve halktan toplanan kayitlarin degerlendirilmesi ile olusturulmustur. Insan faaliyeti olarak ise balik¢ilik ve
turizm faaliyetleri degerlendirilmistir. Bu faaliyetlere iligkin veri bosluklarin1 doldurmak amaci ile 2004-2005
yillarinda balik¢ilar ve tur teknesi sahipleri ile anket goriismeleri yapilmistir. Balikgilarin %36'sina, tur
teknelerinin de %61'ine uygulanan anketler, faaliyetlerin mekansal ve zamansal bilgilerinin elde edilmesi amaciyla
acik ve kapali sonlu sorular i¢ermistir. Elde edilen veriler, Cografi Bilgi Sisteminde (CBS) tabakalar olarak
tanimlanmis ve mekansal sorgulamalar ve ortmeler teknikleri uygulanarak orjinal bir "grid faktorii" yaklagim
olusturulmustur.

Arastirma sonucunda, balik¢ilik ve tur turizmi baskilart nicel olarak ifade edilmistir. Bulgular, Akdeniz fokunun
insan faaliyetleri ile yogun etkilesim sonucunda baskida oldugunu gostermistir. Bu baskilarin nicel olarak ifade
edilebilmis olmas ise tiiriin korunmasina yonelik cabalara katki vermistir. Bildirinin amaci ise, yontemi Tiirk
Deniz Bilimleri camiasinda tartigmaya acarak 6neriler dogrultusunda gelistirmektir.

Anahtar Kelimeler: Insan baskis1, Akdeniz foku, CBS, Foca OCKB
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A METHOD FOR QUANTIFICATION OF HUMAN PRESSURE:
MEDITERRANEAN MONK SEAL-HUMAN INTERACTION IN THE FOCA
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ABSTRACT

Identification and monitoring of human pressure in highly dynamic coastal and marine environments have an
important role in sustainable development goals. For this reason, quantification of human-environment interaction
has been a growing research field in the last decades. This topic has found its role in the determination of "Good
Environmental Status” and "Good Ecological Status™ in the European Union Marine Strategy Framework Directive
and Water Framework Directive, respectively.

Quantification of human pressure has been a challenging research topic due to the spatial and temporal gaps in
both human activities and environmental data. The gaps in these data components can be filled with questionnaire
surveys, despite disputable information they provide.

In the study, a methodology was developed to determine and quantify Mediterranean monk seal-human interaction
in the Foga Special Environmental Protection Area (SEPA), which one of the remaining important areas for the
critically endangered species. The method presents area use characteristics of the species and human activities in
a 15" x 15" grid system, in order to make analysis in comparable unit areas.

Mediterranean monk seal area use information was obtained by the assessment of species sighting and observation
data of the Underwater Research Society, which was collected until the year 2004. In order to fill the data gaps in
fisheries and boat tourism activities, a questionnaire survey was applied in 2004-2005. Questionnaire was applied
to 36% of the fishermen and 61% of the tour boats, with open and closed ended questions, to gather spatial and
temporal data of these two activities. Data were defined in different layers in Geographic Information System
(GIS), then an original "grid factor" approach was developed by spatial query and overlay techniques.

The study revealed the fisheries and tour boat tourism pressures on the species by quantification of their pressure.
The results showed that the species had a high interaction with these activities. Expression of these quantified
pressures have contributed to the conservation of the species in the area. The aim of this paper is to introduce the
method to the Marine Science community, and develop it in the light of perceived comments.

Keywords: Human pressure, Mediterranean monk seal, GIS, Foga SEPA
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TURKIYE'DE BILIMSEL DENiZ ARASTIRMA FAALIYETLERININ
ETKINLIGININ ARTIRILMASI VE HUKUKI BOYUTU

Emrah ILGAZ
OZET

Bu calisma kapsaminda 6ncelikle bilimsel deniz arastirmasinin tanimi, ortaya ¢ikisi, kapsami, uygulama alanlart
ve iilkemizde/diinyadaki hukuki durumu irdelenmistir. Bu baglamda Devletlerin Miinhasir Ekonomik Bolge, Kita
Sahanlig1 ve Agik Denizlerdeki Bilimsel Arastirma Yetkisi incelenmistir. Yapilan inceleme ve ortaya konan
hukuksal durum sonrasinda bilimsel deniz aragtirma faaliyetlerinin gevreye olan etkisi ve Tiirkiye 6zelinde
bilimsel deniz arastirma faaliyetlerine yonelik iilkemizdeki mevzuat ele alinmig, miiteakiben ulusal isbirligi ve
koordinasyon faaliyetleri, uluslararasi isbirligi ve koordinasyon faaliyetleri tetkik edilmistir. Devaminda
iilkemizde denizcilik alaninda faaliyet gosteren akademik kurumlar ve 6zel tesebbiisler 6zetlenmis, diinyada/bolge
iilkelerinde faaliyet gosteren bilimsel deniz arastirma kurumlari1 basliginda 6zellikle Amerika Birlesik Devletleri,
Ingiltere, Norveg, Yunanistan ve NATO'da faaliyet gdsteren deniz arastirma kurumlar1 incelenmistir.

Bilimsel deniz arastirma faaliyetlerinde diinya orneklerinin incelenmesini miiteakip, Tiirkiye'de bilimsel deniz
aragtirma faaliyetlerinin daha etkin yapilabilmesi amaciyla olusturulan modelleme cergevesinde Delphi teknigi
uygulanmistir. Uygulanan bu teknik ile 6ncelikle problem ortaya konmus, problemin ¢éziimiine yonelik birinci tur
Delphi anket sorulart hazirlanmig ve belirlenen segkin drneklem kitleye bu anket uygulanmistir. Birinci tur
sorularina verilen cevaplar neticesinde ikinci tur Delphi anket sorulart olusturulmus ve belirlenen uzman kisilere
bu anket uygulanmistir. Sonug olarak; Delphi ikinci tur anket degerlendirmeleri ve Tirkiye'deki bilimsel deniz
aragtirma faaliyetlerindeki durum ve diinya 6rneklerinden elde edilen veriler 1s181nda, tilkemizdeki bilimsel deniz
aragtirma faaliyetlerinin etkinligini artirmak maksadiyla Tiirk Deniz Arastirmalart Merkezinin kurulmasina karar
verilmigtir.
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TO IMPROVE EFFICIENCY OF THE MARINE SCIENTIFIC RESEARCH
ACTIVITIES AND ITS LEGAL ASPECT

Emrah ILGAZ
ABSTRACT

The definition, development, context, application area and the legal status -both in our country and in the world-
of the marine scientific research have been analysed at the outset of this study. Within this context, the exclusive
economic zone, continental shelf and the authorization of scientific research in open seas were assessed. After the
laws and regulations on the marine scientific research in our country and international cooperation and
coordination activities were examined. In the continuation of this part, the academic institutions and private
enterprises which are active in the field of maritime studies were summarized. Moreover under the heading of
Marine Scientific Research Institutionsin the Region and the World, particularly marine research institutions
operating in the USA, England, Norway, Greece and NATO were analysed.

After that at the end of the this part, Delphi Method was applied within the framework of a model which was
created with the aim of making the marine scientific research activities more efficiently in Turkey. In the context
of this method, primarily the problem was identified. Then the first round of questions of the questionnaire have
been prepared and this questionnaire was applied to the sample group. After analysing the outcomes of the first
round answers, second round of questions of the questionnaire were created and asked to the group of experts. As
a consequence, after the of evaluations of Delphi second round questionnaire, the situation of marine scientific
research activities in Turkey and the examples in the world.It was decided to establish the Turkish Marine Research
Center in order to enhance the efficiency of the marine scientific research activities in Turkey.
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U 20 ALMAN DENIZALTISINI HAYALET AGLARDAN TEMiZLEME
CALISMALARI

Tahsin Ceylan!, Ahmet Erkan Kideys?
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(kideys@gmail.com)
OZET

Ikinci Diinya Savasi’nda Hitler tarafindan Karadeniz’e gonderilen sekiz denizaltidan biri olan U 20, savasin
bitmesi ile birlikte kendileri tarafindan batirilmis halde Sakarya’nin Karasu ilgesinin 2,5 mil agiginda 24 metre
derinlikte bulunmaktadir. Denizalt1 bolgedeki ticari balikgilik faaliyetleri sirasinda aglarinin takilarak birakilmasi
sonucu yogun bir hayalet ag kirliligine maruz kalmstir. T.C Cevre ve Sehircilik Bakanliginin destekledigi “Batik
Gemilerin Cevresel Acidan incelenmesi Projesi” kapsaminda drnek bir temizleme faaliyeti yapilacak batik olarak
U20 denizaltis1 secilmig ve 13-20 Nisan 2016 tarihlerinde temizleme faaliyeti basariyla gerceklestirilmistir.
Faaliyet 6ncesinde temizleme igin gerekli yasal izinler alinmus, is plant hazirlanmis, batik kesif amacl daliglarla
incelenmis ve gerekli ekipmanlara karar verilmistir. 10 kisilik dalis ekibi, iki bot ve sualti-su-iistii goriintiilemede
3 kisilik bir ekiple bir hafta siiren (giinde 3 dalis) ¢alismayla U20 denizaltis1 hayalet aglardan arindirilmistir. Aglar
kaldirma balonlar ile sabitlenmis ve batifa zarar vermemesi i¢in sualtinda kesilmek suretiyle yukariya ving
yardimiyla taginmislardir. Daliglarda genel dalis kurallart kapsaminda giivenlik ilk planda tutulmustur. Temizleme
faaliyetinin tiim safhalar1 gériintiilenmis, ayrica elde edilen materyallerden bir fotograf sergisi ve kisa ve uzun
metrajli iki film hazirlanmistir. U20 denizaltisindan ¢ikarilan hayalet aglar, fotograflar ve filmler, ¢evre bilincinin
arttirtlmas1 amaciyla, 1 Haziran 2015 tarihinde bakanlik tarafindan Karasu ilgesinde diizenlenen tanitim
faaliyetlerinde sergilenmistir. Bunlarin bir kismi sonrasinda ODTU Deniz Bilimleri Enstitiisiine getirilmis olup,
“Denizimi Tantyorum ve Koruyorum” ilkdgretime yonelik egitim faaliyetlerinde kullanilmaktadir.

Anahtar Kelimeler: Hayalet ag, Temizleme, Karadeniz, U20 denizalti, Batik
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CLEAN-UP OPERATION OF SUBMERGED U20 GERMAN SUBMARINE
FROM GHOST FISHING NETS
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YKuim Cad. No 60 C Blok D13 Emek, Ankara
2Middle East Technical University, Institute of Marine Sciences, Erdemli, Mersin, Turkey

(kideys@gmail.com)
ABSTRACT

One of an 8 vessel fleet of German U20 submarines sent to the Black Sea by Hitler during the Second World War
which was deliberately sunk by the officers in charge at the end of the war, is located in the Karasu district of
Sakarya 2.5 miles offshore at a depth of 24 metres. It was evident during the net removal operation that due to
commercial fishing activities there is intense ghost net pollution in the submarine wreck area. The successful clean-
up operation was carried out during 13-20 April 2016 as an example activity of a project supported by the Turkish
Ministry of the Environment and Urbanisation entitled “Investigative project on the environmental aspects of
shipwrecks” Prior to the clean-up activity, regulatory approval was obtained, a work plan was prepared, an
exploratory dive was carried out at the wreck site and decisions on the necessary equipment made. The U20
submarine clean-up was achieved over one week with 2 boats, a 10 person dive team (3 dives per day) and a 3
person team responsible for underwater and surface images. Baloons were attached to the nets for lifting and
underwater cutting of nets was performed to avoid damage to the wreck. The ghost nets were hoisted upwards
with the help of a winch. Safety was kept as the utmost priority and all diving safety rules adhered to.In addition
to obtaining images of all stages of the clearance activities, two films - short and feature-length were prepared. To
raise environmental awareness, the ghost nets removed from the U20 submarine along with the photos and movies
prepared as a result were exhibited on 1st June 2015 organized by the ministry in the Karasu district of Karasu at
a promotional event organised by the ministry.A collection of the exhibits was later transferred to the Middle East
Technical University Institute of Marine Sciences for use in the marine environmental education awareness
programme "l know and Protect my Sea".

Keywords: Ghost net, Clearance, Black Sea, U20 submarine, Sunken
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DENIZ EKOSISTEM VE IKLIiM ARASTIRMALARI MERKEZI

DEKOSIM EKIiBi

Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii

Deniz Ekosistem ve iklim Aragtirmalar1 Merkezi (DEKOSIM), Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitiisii (ODTU-DBE) biinyesinde Kalkinma Bakanlhigi'min destegi ile kurulmus bir disiplinler arasi
miikemmeliyet merkezidir. DEKOSIM'in hedefleri arasinda biitiinlestirilmis  gozlem  sistemlerinin
yayginlastirilmasi ve bu sistemlerden elde edilen iklim degiskenleri veri kiimelerinin, uzun siireli zaman serilerinin
izlenmesi, saklanmas1 ve ¢dziimlenmesi, fiziksel ve biyokimyasal siirecleri ¢oziimleyen iklim modelleri ve 6ngorii
sistemlerinin olusturulmasinin yani sira deniz, atmosfer ve ekosistem bilimlerinde uzmanlik ve bilgi birikiminin
artirlmas1 yer almaktadir. ODTU DBE arastirmacilari ile pek ¢ok farkli kurumlardan arastirmacilarin katki
sagladig1, konusunda deneyimli uzmanlarin yer aldigt DEKOSIM,; fiziksel, kimyasal, biyolojik ve jeolojik deniz
aragtirmalarini bir araya getirmeyi hedefleyen bir merkez niteligindedir. Akdeniz ve Karadeniz’de 35 yillik deniz
aragtirmalari tecriibesi bulunan ODTU-DBE, DEKOSIM aracilig1 ile hem ulusal hem de uluslararasi deniz
ekosistem ve iklim aragtirmalarit konusunda ¢aligan arastirmacilara yonelik bir deniz arastirma merkezi olmay1
amaglamaktadir.

DEKOSIM: uzun siireli gézlem sistemlerinin altyapisinin gelistirilmesi ve uygulanmas ile deniz bilimlerine
yonelik analiz cihazlariin yer aldig bir laboratuvar binasinin kurulmasi seklinde iki ana yapidan olugmaktadir.
Uzun siireli gozlem sistemleri; Karadeniz’e ve Akdeniz’e birakilan Argo yiiziiciileri ile hem yilizeyde hem de su
altindaki sensérler ile osinorafik, meteorolojik ve atmosferik dl¢iimler yapabilecek kabiliyette, bir tanesi ODTU
DBE kampiisiiniin agiginda, digeri Sinop’ta iki kiyisal samandira sisteminden olusmaktadir. Ayrica ODTU-DBE
kampiisii 6niinde 1997-2012 yillar1 arasinda 2 istasyonda siirdiiriilmiis zaman serisi, DEKOSIM ile birlikte
yaklagik 10 deniz mili igerisinde yer alan 8 istasyondan aylik periyotlarda fiziksel, kimyasal ve biyolojik
parametrelerin toplandigi Erdemli Zaman Serisi (ETS) haline getirilmistir. Uzun siireli gozlem sistemlerinin yani
sira iginde genetik, balik¢ilik, kimya, jeoloji ve yiiksek performanslt bilgisayar gibi konularda bir¢ok aragtirma
laboratuvarlarinin bulundugu Deniz Bilimleri Laboratuvari sayesinde elde edilecek veri setleri kullanilarak kara,
deniz, atmosfer etkilesimleri incelenerek kiiresel ve bolgesel iklim degisimi etkilesimleri gibi uzun siireli
degisimlerin anlasiimasma yardim edecektir. Uzun vadede DEKOSIM, Akdeniz, Karadeniz ve Marmara
Denizi’nde kiyisal sularin ¢evresel durumunu daha iyi anlagilmasini da hedeflemektedir.

DEKOSIM toplum gerekleri ve iilke hedeflerini dikkate alarak karar vericilere gevre hakkinda dogrudan, etkin ve
hizli girdi saglayamay1 hedefledigi gibi ekosistem, iklim, gevre ve denizcilik alanlarinda ¢aligmalar yiiriiten
iiniversite aragtirma birimleri, kamu kurumlari ve sivil toplum orgiitleriyle etkilesim, igbirligi halinde olacaktir.
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MARINE ECOSYSTEM AND CLIMATE RESEARCH CENTRE

DEKOSIM Team
Middle East Technical University, Institute of Marine Sciences

DEKOSIM is an interdisciplinary centre of excellence funded by the Turkish Ministry of Development, established
at the Institute of Marine Sciences of the Middle East Technical University. The objectives of DEKOSIM include
the development of integrated ocean observation systems and the infrastructure required to store, process and
analyse the data generated by these systems; the development of hydrodynamic and biogeochemical models that
can provide both short-term forecasts for use in operational oceanography as well as long-term simulations that
can reveal the impact of climate change on ocean physics, chemistry and biology; and the widening of the
knowledge base in atmospheric, oceanographic and marine ecological sciences. With 35 years experience in
marine research in the Mediterranean and Black Sea the IMS-METU through DEKOSIM aims to become a marine
research centre serving all national and international researchers in the marine ecosystem and climate fields.

DEKOSIM consists of two main frameworks: Long term monitoring systems and a marine science laboratory. The
long term monitoring system involves the deployment of Argo floats in the Black Sea and in the Eastern
Mediterranean, one coastal mooring system with both surface and underwater sensors to obtain continuous
oceanographic, meteorological and atmospheric measurements in the Eastern Mediterranean situated offshore
IMS-METU Campus and another in the Black Sea situated offshore Sinop. Moreover, Based on the time series
measurements since 1997, a new time series project, Erdemli Time Series (ETS) has been started in the Eastern
Mediterranean at 8 stations along a section of 10 nm to measure the physical parameters and biochemical
parameters monthly. The marine science laboratory will comprise several laboratories including, genetics,
fisheries, chemistry, geology and computer cluster branches. These data will be analysed to understand the long-
term variability (including the climate effect) in the region.

In the long run DEKOSIM aims to develop and to test analysis systems for the synoptic description of the
environmental status of Turkish coastal waters including the Mediterranean, Marmara and the Black Seas.
DEKOSIM also aims to provide knowledge transfer tools to assist authorities and other stakeholders to manage
routine tasks and evaluate trends.
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GEZI - TANITIM

1 Haziran 2016 — 18:00

Ulastirma Denizcilik ve Haberlesme Bakanligi, Altyapi Yatirimlari Genel Mudirliigi, Arastirma Dairesi
Baskanhgi: Hidrolik Laboratuvarinda Artvin — Rize havaalanikoruma mendiregi fiziksel model
¢alismalarinda kullanilan ACCROPODE Il beton blok deney uygulamasi ile ilgili teknik gezi

ALTYAPI YATIRIMLARI GENEL MUDURLUGU HiDROLiIK LABORATUVARININ
UYGULAMALI TANITIMI

Fariz KOCA, Nurgiil GULTEKIN, S.Emrah ARIKAN, Arif UGURLU

Ulastirma, Denizcilik ve Haberlesme Bakanligi, Altyapi Yatirimlart Genel Miidiirligii,
Arastirma Dairesi Baskanligi, ANKARA

(farizkoca@yahoo.com)

OZET

Tiirkiye’deki ulastirma, turizm ve tarim sektoriindeki ¢ok sayida liman, yat limani balik¢1 barinagi, kiy1 tahkimati
gibi deniz tesislerinin planlanmasi etiidii, projesi ve insast Ulastirma Bakanlig1 Altyap1 Yatirimlari Genel
Midiirligii'niin (AYGM) yiikiimliilikleri arasindadir. AYGM, gerek var olan limanlarin iyilestirilmesi ve
kapasitelerinin arttirilmast gerekse de yeni limanlarin planlanmasi iizerine ¢alismalarini siirdiirmektedir. Bu
caligmalarin yapilabilmesi i¢in dalgakiran ve rihtim gibi yapilarin dengesi, liman igindeki ¢alkanti analizleri, kiy1
yapilarinin denizel ¢evreye etkileri, kirlenme, kiy1 erozyonu, limanlarda kumlanma gibi teknik sorunlarin
arastirilmas1  gerekmektedir. Jeolojik Jeofizik Hizmetler Hidrolik Arastirma Sube Miudirligii Hidrolik
laboratuvarinda uygulanan hidrolik model deneyleri ve sayisal analizler bu arastirmalar ig¢in olduk¢a 6nemli
yontemlerdir. Bu ¢alismalarla; AYGM tarafindan yiiriitiilen liman ve kiy1 yapilari projelerinin kiy1 mithendisligi
acisindan incelenmesi, fiziksel model deneyleri ve sayisal benzesim modelleri yardimiyla en dayanikli dengeli ve
en ekonomik tasarimlarin gergeklestirilmesi ve bu konuda alternatiflerin iiretilmesi, kiyt ve liman miihendisligi
alaninda yeni teknolojilerin gelistirilmesi, kiyt ve liman yapilarina iliskin sorunlarin saptanarak, bunlarin
¢oziimiine iliskin yontemlerin gelistirilmesi amaglanmaktadir.

Hidrolik laboratuvarinda yer alan (40m x 30m x 1.2m) boyutlarindaki dalga havuzunda, yonsel gelisigiizel dalga
iireticisi sistemi; (40m x 0.6m x 1.2 m) boyutlarindaki dalga kanalinda ise tek yonlii diizensiz dalga tireticisi
mevcuttur. Dalga yiiksekligi en fazla 25 cm’e kadar, dalga periyodu ise 0.7-2.0 s araliginda iiretilebilmektedir.
Yonsel geligigiizel dalga iireticisi sistemi ile dogada gézlemlenen karmasik deniz dalgalari, tiim 6zellikleri ile
olusturulabilmektedir. Tek yonlii diizensiz dalga ireticisi ile dalga kanalinda, havuza goére daha biiyiik 6lgekte
deneyler (6rnegin, yapt dengesinin arastirilmasi) yapilabilmektedir. Fiziksel modellemelerin yani sira, kiyt
mithendisligine iliskin konularin sayisal analizleri i¢in sayisal benzesim modellemeleri kullanilmaktadir. Bu
modellemelerle, dalga yansimasi, dalga transformasyonu, gel-git akintilari, hiz ve yaymim, diizenli dalgalarda
kirmim, liman i¢i ¢alkanti, kisa ve uzun dénemler igin belirgin dalga karakteristikleri tahmini, kiy1 morfolojisi
degisimleri, riizgar siirtlinmesiyle olusan uzun periyotlu dalgalarin limanlara etkisi gibi fenomenler
benzestirilebilmektedir.

Fiziksel veya sayisal modellemelerde ihtiya¢ duyulan verilerin temin edilmesine yonelik arazi 6l¢iim ¢aligmalari
da gerekli olmaktadir. Saha inceleme calismalar ile; ilgili bolgedeki dalga iklimi, akinti durumu, su kalitesi,
batimetri ve kiy1, sediman taginmasi 6l¢iimii ile birlikte kiy1 yapilarinin olusturulmasi esnasinda ve de sonrasinda
kisa ve uzun donem periyotlarinda olusabilecek her tiirlii degisikliklerin belirlenmesine esas olacak verilerin elde
edilmesi amaglanmaktadir.

AYGM Hidrolik laboratuvarinin ¢aligmalari ile Tirkiye kiyilarinda yukarida bahsedilen konularda karsilasilan
problemlerin saptanarak, bunlara ¢éztiim getirilmesi, ilgili konularda yeni teknolojilerin ve kiy1 liman yapilarinda
kullanilmak iizere Tiirkiye kosullarina uygun yap1 malzemelerinin gelistirilmesi, dayanikli ve ekonomik yapilarin
tasarimi saglanmaktadir.

Anahtar Kelimeler: Fiziksel model, sayisal model, arazi 6l¢iimleri

444



Abdullah
Adnan
Ahmet
Ahmet
Ahmet
Ahmet Cemal
Ahmet Cevdet
Ahmet Ceyhun
Ahmet Edip
Ahmet Kerem
Ahmet Rifat
Ahsen

Ali

Ali Cemal

Ali Muzaffer
Alper

Anil

Arif

Arife

Arzu

Asli

Asl Suha
Asli Zeynep
Atilla

Avsar

Aybala

Katilimci Listesi

AKSU
SEN
TURKER
KIDEYS
KELESOGLU
SAYDAM
YALGINER
iLGUY
MUFTUOGLU
BAKIR
ILHAN
YUKSEK
KARACUHA
Gucu
FEYZIOGLU
EVCEN
AKPINAR
YILMAZ
ZENGINER YILMAZ
KARAHAN
KACAR
GUNAY

CAN
YILMAZ
YAVAS

GENCASLAN

istanbul Universitesi, Deniz Bilimleri ve Isletmecilii
Enstittsu

EKOTON

DERINSU

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisu

Deniz Kuvvetleri Komutanlhigi
Hacettepe Universitesi, Cevre Mithendisligi Bolimii
Orta Dogu Teknik Universitesi, ingaat Miihendisligi

ARMELSAN

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlsu

Ege Universitesi, Su Uriinleri Fakdiltesi

Orman ve Su Isleri Bakanligi, Yeristii Sulari Kalite
Sube Mudirlaga

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlsu

Sinop Universitesi, Su Uriinleri Fakiiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisi

Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri
Fakultesi

Ege Universitesi, Su Uriinleri Fakiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Deniz-Marin Organizasyon

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsi

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu

TUBITAK- MAM, Cevre ve Temiz Uretim Enstitiisii

Maden Tetkik Arama Genel Madurlagu (MTA), Deniz
ve Cevre Arastirmalari Dairesi

istanbul Teknik Universitesi, Gemi insaati ve Deniz
Bilimleri Fakiiltesi

DERINSU

Seyir, Hidrografi ve Osinografi Dairesi Baskanligi

445



Ayca
Aysah
Ayse Duha
Ayse
Aysen
Aysen
Bahar
Banu
Barbaros
Baris
Basak
Batuhan Cagri
Bayram
Bayram
Begim
Betil
Bettina
Bilge
Billur
Bora
Boris
Burcu
Burcu
Bilent
Can
Canan
Caner

Cem

ELEMAN
VISNE

METIN

GAZIHAN AKOGLU

ERGIN
YILMAZ
6zOGUT
BITLIS BAKIR
SIMSEK
SALIHOGLU
SOZER ELGIN
YAPAN
ZENGIN
OZTURK
UZUN
ERGEV
FACH
TUTAK
CELEBI
SONUVAR
JOVANOVIC
AK

ESER
CIHANGIR
GURCAN
ERONAT
TUKEL

GAZIOGLU

Bogazici Universitesi, Cevre Bilimleri Enstitlist
Sinop Universitesi, Su Uriinleri Fakiiltesi

Orta Dogu Teknik Universitesi, ingaat Miihendisligi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisu

Orta Dogu Teknik Universitesi, insaat Miihendisligi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel
Mudarlagi

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu

Maden Tetkik Arama Genel Mudurliga (MTA), Deniz
ve Cevre Arastirmalari Dairesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlisu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstittsu

Gida, Tarim ve Hayvancilik Bakanligi, Trabzon Su
Uriinleri Merkez Arastirma Enstitiisi

istanbul Universitesi, Su Urlinleri Fakdiltesi
istanbul Universitesi, Su Uriinleri Fakdltesi

DERINSU

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstittsu

istanbul Teknik Universitesi, Gemi insaati ve Deniz
Bilimleri Fakiiltesi

Old Dominion University

TRAMOLA

Ludwig Maximilian University of Munich
Cukurova Universitesi, Su Urlinleri Fakiiltesi

DERINSU

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitisi

DERINSU

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsi

EKOTON

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitisu

446



Cemal
Ceren
Ceren
Cineyt
Cineyt
Cagan
Cagil
Colpan Polat
Deniz
Deniz
Deniz
Denizhan
Devrim
Dilek

Dilek
Dogan
Dogan
Dogukan
Doruk
Dursun
Duygu
Ebru Yesim
Ehsan
Ekin

Elif

Elmas
Emine Erdem

Emrah

TURAN

OZER SOZDINLER

GURASLAN
BILEN
BAYKAL
TUNGC

KIREZCI

POLAT BEKEN

ERDOGAN
AVCI
DISA
VARDAR
TEZCAN
SAHIN
EDIGER
KALAFAT
YASAR
ATAK
YILMAZ
ACAR
TUFEKCI
OZKAN
SADIGHRAD
AKOGLU
YILMAZ
YILDIRIM
YURUR

ILGAZ

iskenderun Teknik Universitesi, Deniz Bilimleri ve
Teknolojisi Fakultesi

Bogazici Universitesi, Kandilli Rasathanesi ve Deprem
Arastirma Enstitusi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Ulastirma Denizcilik ve Haberlesme Bakanligi Altyapi
Yatirimlari Genel Miudurlagu

Orta Dogu Teknik Universitesi, insaat Miihendisligi
GEOMARINE

Orta Dogu Teknik Universitesi, Miihendislik Fak{iltesi
TUBITAK- MAM, Cevre ve Temiz Uretim Enstitiisii
Ege Universitesi, Su Uriinleri Fakiiltesi

Eti Sualti Dinyasi Akvaryumu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstittsu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Bogazigi Universitesi, Cevre Bilimleri Enstitiisi

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlsu

Bogazici Universitesi, Kandilli Rasathanesi ve Deprem
Arastirma Enstitisi

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstittsu

Orta Dogu Teknik Universitesi, insaat Miihendisligi

Mersin Universitesi, Su Urlinleri Fakdiltesi

Istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi
Enstitlsu

Orta Dogu Teknik Universitesi, ingaat Miihendisligi

Ege Universitesi, Su Uriinleri Fakiiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Selguk Universitesi, Sualti Aragtirma ve Uygulama
Merkezi

Celal Bayar Universitesi, Fen Edebiyat Fakdiltesi

Genelkurmay Bagkanligi

447



Emre
Emre
Erdem
Erdeniz
Erding
Ergll Halim
Erhan
Erol

Erol

Ersin
Ertugrul
Ertugrul
Esin

Esra

Esra Billur
Esra Mine
Evrim
Evrim
Ezgi

F. Basak
Fariz
Fatima Nur
Fatih
Fatih
Fatma
Fatma
Fatma

Fercan

KESKIN
TUKENMEZ
SAYIN
OZEL
SEZEN
AYTEKIN
GEZGIN
CAVUS
CINAR
TUTSAK
AGIRBAS
ASLAN
YUKSEL
ERMIS
BALCIOGLU
UNAL
ERDEMIR
KALKAN

TURKERI

ESENSOY SAHIN

KOCA
OGUL
ADATEPE
CELIK

KOCBAS

TELLI KARAKOGC

BAYRAM

SURER

Ankara Universitesi, Ziraat Fakdiltesi

Seyir, Hidrografi ve Osinografi Dairesi Baskanligi

Dokuz Eyll Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu
Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitisu

Harita Genel Komutanhgi
Kocaeli Universitesi, Fen Edebiyat Fakdiltesi

Seyir, Hidrografi ve Osinografi Dairesi Baskanligi
Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel
Mudarlugu

Orta Dogu Teknik Universitesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Recep Tayyip Erdogan Universitesi, Su Urinleri
Fakiltesi

TUBITAK-MAM, Cevre ve Temiz Uretim Enstitiisii

istanbul Universitesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstittsu

istanbul Universitesi, Su Urtnleri Fakiltesi
Ankara Universitesi, Ziraat Fakiiltesi

Sahil Guvenlik Komutanhgi

TUBITAK- MAM, Cevre ve Temiz Uretim Enstitiisii

istanbul Universitesi, Su Uriinleri Fakdltesi

Recep Tayyip Erdogan Universitesi, Su Urtinleri
Fakiltesi

Ulastirma Denizcilik ve Haberlesme Bakanhgi Altyapi
Yatirimlari Genel Mudurlugu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

istanbul Universitesi, Deniz Bilimleri ve isletmecilii
Enstitlisiu

Kocaeli Universitesi

Celal Bayar Universitesi

Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri
Fakultesi

TUBITAK- MAM, Cevre ve Temiz Uretim Enstitiisii

DHI Yazilim ve Danigsmanlik

448



Fikret

Funda
Furkan
Gizem

Gizem
Gokhan
Gozde Gliney
Gllce
Guldeniz
Giliz

Gilsah
Gllsen
Giltekin
Glinay
Glrkan

Gizin

Hacer

Hafize Basak
Hakan

Harun

Harun

Hasan

Hasan

Hasan Baha
Hasan Baris
Hasan Gokhan
Hasan Huseyin

Hatice

ONDES
USTUN
DURUCAN
AKKUS
KODAK
KABOGLU
DOGAN
YALGIN
KARADAG
YILDIZ
TULGER KARA
ALTUG
YILMAZ
CIFCI
AKBULUT
GUL
YELDAN
FIRAT
ATABAY
GUcLUSOY
OZDAS
YETGINER
OREK
BUYUKISIK
OZALP
GULER
SATILMIS

ARGILLI

izmir Katip Celebi Universitesi, Su Uriinleri Fakiiltesi

Sinop Universitesi, Su Uriinleri Fakiiltesi

Suleyman Demirel Universitesi, Egirdir Su Uriinleri
Fakiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitasi

istanbul Teknik Universitesi, Avrasya Yer Bilimleri
Enstitlsu

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu

Orta Dogu Teknik Universitesi, insaat Miihendisligi

DHI Yazilim ve Danigsmanlik

Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri
Fakdltesi

istanbul Teknik Universitesi, Jeoloji Miihendisligi
Dokuz Eyll Universitesi, Cevre Miihendisligi Bélimii

istanbul Universitesi, Su Urlinleri Fakdiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitisu

Cukurova Universitesi, Su Urlinleri Fakiiltesi

istanbul Universitesi, Deniz Bilimleri ve isletmecili§i
Enstitlist

Cukurova Universitesi, Su Urlinleri Fakiiltesi

Bogazigi Universitesi, Kandilli Rasathanesi ve Deprem
Arastirma Enstitisl

TUBITAK- MAM, Cevre ve Temiz Uretim Enstitiisii

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlisu

DERINSU

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Ege Universitesi, Su Urilinleri Fakiiltesi

Canakkale Onsekiz Mart Universitesi, Deniz Bilimleri
ve Teknolojisi Fakultesi

Orta Dogu Teknik Universitesi, ingaat Miihendisligi
Sinop Universitesi, Su Uriinleri Fakdltesi

GEOMARINE
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Hulya
Hurmus
Huseyin
Husne
Husnu

Isin

I. Hikmet
ibrahim
ibrahim
ibrahim Halil
idil

idil

ilayda Destan
ilhan

iIkay

irfan

ismail
ismail
ismail Omer
ismet

izel

Kerem
Koray
Koray
Korhan
Kubilay
Levent

Leyla Gamze

ACIKAL
REFIKER
UCAR

ALTIOK

CORBACIOGLU

POROY
ULUSAL
ciL

TAN
MIRALOGLU
PAZI

6z
OZTURK
AYDIN
SALIHOGLU
UYSAL
AKCAY
DEMIR
YILMAZ
SAYGU
AKDENIZ
GOKDAG
OZSEKER
OZHAN
OZKAN
BAYKAL
BAT

TOLUN

Tarkiye Petrolleri

Girne Universitesi

istanbul Universitesi, Deniz Bilimleri ve isletmecilii
Enstitlsu
istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitisu

Tarkiye Petrolleri
ASELSAN

Deniz Kuvvetleri Komutanhgi

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlsu

TUBITAK- MAM, Cevre ve Temiz Uretim Enstitlisii

Bogazici Universitesi, Cevre Bilimleri Enstitlisi

Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi

Enstitlisu
Canakkale Onsekiz Mart Universitesi, Gokgeada
Uygulamali Bilimler Y.O.

Bogazici Universitesi, Cevre Bilimleri Enstitlisi

Gida, Tarim ve Hayvancilik Bakanlgi, Trabzon Su
Urlnleri Merkez Arastirma Enstitlis

Girne Universitesi Rektor(i

Orman ve Su Isleri Bakanligi, Doga Koruma ve Milli
Parklar Genel MudurlGgu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisi

Ankara Universitesi, Hukuk Fakiiltesi
Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi
Cukurova Universitesi, Su Urlinleri Fakiiltesi

DERINSU

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Karadeniz Teknik Universitesi, Deniz Bilimleri ve
Teknolojisi Enstitisi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstittsu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

TRAMOLA
Sinop Universitesi, Su Uriinleri Fakdltesi

TUBITAK-MAM, Cevre ve Temiz Uretim Enstitiisii
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Lutfi Tolga
Mehmet Nuri
Melek Ersoy
Melih

Melih Ertan
Merdiye

Mert

Muhammed
Baran

Muhammet
Muharrem
Murat
Murat
Murat
Murat
Murat Ozan
Mustafa
Mustafa
Mustafa
Mustafa
Mustafa
Mustafa
Mustafa
Mustafa Yigit
Mucella
Munevver
Nasih Sarp
Nazl

Nazli

GONUL
BODUR
KARACUHA
KAYISOGLU
CINAR
MAVIS
ABABAY
KILIC
BORAN
BALCI
KARADEMIR
SEZGIN
ERBAY
ELGE
OZDAYI
ERGUN
ZENGIN
KOCAK
YUCEL
CAMAS
OZYALVAC
MANTIKCI
KONYA
CEBECI
NEHIR

ERGUVEN

OLGUN KIYAK

DEMIREL

Dokuz Eyll Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu

Hakkari Universitesi, Mihendislik Fakdiltesi
Sinop Universitesi, Saglik Yiiksekokulu
GEOMARINE

Ege Universitesi, Su Uriinleri Fakdiltesi

Yakin Dogu Universitesi, Tibbi Biyoloji ve Genetik
Bolumi

DERINSU

Gida, Tarim ve Hayvancilik Bakanhgi, Trabzon Su
Uriinleri Merkez Arastirma Enstitiisii

Karadeniz Teknik Universitesi, Deniz Bilimleri ve
Teknolojisi Enstitisi

istanbul Universitesi, Fen Fakiiltesi

Selguk Universitesi, Sualti Arastirma ve Uygulama
Merkezi

Sinop Universitesi, Su Uriinleri Fakiiltesi

Gida, Tarim ve Hayvancilik Bakanligi, Trabzon Su
Uriinleri Merkez Arastirma Enstitiisii

Seyir, Hidrografi ve Osinografi Dairesi Baskanligi

EKOTON

Dokuz Eyll Universitesi, Deniz Bilimleri ve Teknolojisi
Enstittsu

Gida, Tarim ve Hayvancilik Bakanhgi, Trabzon Su
Uriinleri Merkez Arastirma Enstitiisii

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsi

Tunceli Universitesi, Miihendislik Fakiiltesi
DENAR
TUBITAK- MAM, Cevre ve Temiz Uretim Enstitiis

TUBITAK-MAM

Cevre ve Sehircilik Bakanligi, Risk Yénetimi ve Acil
Mudahale Sube Mudurlagu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Ankara Universitesi, Hukuk Fakdltesi

istanbul Teknik Universitesi, Avrasya Yer Bilimleri
Enstitlsu

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitisu
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Nazl

Nazl

Nebil

Neira Purwanty

Neslihan
Nigar
Nigar Gozde
Nilhan
Nizamettin
Nur Eda
Nuray
Nurgul
Okan
Oktar
Olcay
Olgag
Onur

Onur Sabri
Oya

Oya

Ozan

Ocal
Omer
Omer Suat
Ozge
Ozgiin
Pelin

Pelin Saliha

UNAL
YENAL
YUCEL
ISMAIL
TURKCGU
ALKAN
OKUT
KIZILDAG

KAZANCI

TOPCU ERYALCIN

BALKIS
GULTEKIN
TAKTAK
KURTULUS
EGRIBOYUN
GUVEN
GONULAL
DURAK
ISIK

OKAY
CIFTCI
NECMIOGLU
TEK
TASKIN
BUYURGAN
OKTAR

BOZ

CIFTCI TURETKEN

Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel
Mudurlaga

Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel
Mudurlaga

iskenderun Teknik Universitesi, Deniz Bilimleri ve
Teknolojisi Fakultesi

Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri
Fakultesi

Ege Universitesi, Su Uriinleri Fakdiltesi

Karadeniz Teknik Universitesi, Stirmene Deniz Bilimleri
Fakdltesi

istanbul Teknik Universitesi, Jeofizik Miihendisligi

Dokuz Eyll Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitlsu

UNESCO Trkiye Milli Komisyonu- Ankara
Universitesi, Jeoloji Mithendisligi Bolimii

istanbul Universitesi, Su Urlinleri Fakdiltesi

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlisu

Ulastirma Denizcilik ve Haberlesme Bakanligi Altyapi
Yatirimlari Genel Miudurlagua

DERINSU

Maden Tetkik Arama Genel Mudurliga (MTA), Deniz
ve Cevre Arastirmalar Dairesi

Ulastirma Denizcilik ve Haberlesme Bakanhgi Altyapi
Yatirimlari Genel Mudurlugi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitasi

istanbul Universitesi, Su Urlinleri Fakdiltesi
istanbul Teknik Universitesi, Denizcilik Fakiiltesi

Cukurova Universitesi, Su Urlinleri Fakiiltesi

istanbul Teknik Universitesi, Gemi ingaati ve Deniz
Bilimleri Fakiiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

Bogazici Universitesi, Kandilli Rasathanesi ve Deprem
Arastirma Enstitusu

ASELSAN

Kirklareli Universitesi, Kimya Bolimii

Ege Universitesi, Su Uriinleri Fakdiltesi

istanbul Teknik Universitesi, Denizcilik Fakiltesi
Sahil Givenlik Komutanligi

istanbul Universitesi, Su Urlinleri Fakdiltesi
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Rahsan Evren
Seda
Seda
Selguk
Selin
Selma
Selma
Selmin
Sema
Senem
Serpil
Sevgi
Sevilay
Sezgi
Sibel
Sinan
Sinan
Sinan
Sinem
Sinem
Sileyman
Seyhmus
Sukru
Sukri
Sukru Emrah
Taner
Temel

Tuba

MAZLUM

OKAY

CORA OZDEMIR

YIGITKURT
KUCUKAVSAR
KATALAY
UNLU
BURAK
SAYILI
CAGLAR
DURAK
KAYNAR
CAN
ADALIOGLU
ZEKI
MAVRUK
ARKIN

DEMIREL

OGUZ KABOGLU

CIHAN
TUGRUL
DIREK
MEREY
YURTSEVER
ARIKAN
YILDIZ
oGUZ

ISLAM

Recep Tayyip Erdogan Universitesi, Su Griinleri
Fakdltesi

Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitisu

DENAR

Ege Universitesi, Su Uriinleri Fakdiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisu

Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi

istanbul Universitesi, Deniz Bilimleri ve Isletmeciligi
Enstitisu

Istanbul Universitesi, Deniz Bilimleri ve Igletmeciligi
Enstitlsu

Tarkiye Petrolleri

istanbul Universitesi, Fen Fakiiltesi

Cevre ve Sehircilik Bakanligi, Cevre Yonetimi Genel
Madarlaga

iTU Kutup Aragtirmalari Uyg-Ar Merkezi (PolReC)

Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstittsu

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlsu

Cukurova Universitesi, Su Urlinleri Fakiiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstittsu

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstitlsu

Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstittsu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlsu

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisi

Seyir, Hidrografi ve Osinografi Dairesi Bagkanhgi
Orta Dogu Teknik Universitesi, Petrol ve Dogalgaz
Muhendisligi

Maden Tetkik Arama Genel Madurliagu (MTA), Deniz
ve Cevre Arastirmalari Dairesi

Ulastirma Denizcilik ve Haberlesme Bakanhgi Altyapi
Yatirimlari Genel Mudurlugi

istanbul Universitesi, Su Urlinleri Fakdiltesi

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

DENAR
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Tugce
Tuggce
Turgay
Talay
Umut

Ural

Ulgen
Ulgen

Ulki
Vahdet
Vahit
Valeria
Veli Caglar
Yaprak
Yasemen
Yelis
Yesim
Yesim
Yetkin
Yinal Neses
Yunus Emre
Yusuf
Yiksel
Zahit

Zeynep Dincer

AYGEN
GUL
DURMUS
COKACAR
UYAN
YALCIN
CEBECIK
AYTAN
AYBUGA
UNAL
ALAN
IBELLO
YUMRUKTEPE
GURKAN
SENTURK
CENGIz
YILDIZ
AK OREK
KARAKAS
HUVAJ
TASOVA
OZKAN
YILDIZ
UYSAL

KIRMAN

Ankara Universitesi, Ziraat Fakiiltesi
Tirk Deniz Arastirmalari Vakfi (TUDAV)

istanbul Universitesi, Fen Bilimleri Enstitiisii

Bogazici Universitesi, Kandilli Rasathanesi ve Deprem
Arastirma Enstitusi

Mugla Sitki Kogman Universitesi, Su Uriinleri Fakdiltesi
DERINSU

DERINSU

Recep Tayyip Erdogan Universitesi, Su Uriinleri
Fakiltesi

Cevre ve Sehircilik Bakanligi, Risk Yonetimi ve Acil
Midahale Sube Mudarlagu

Ege Universitesi, Su Uriinleri Fakiiltesi

Sualti Arastirmalari Dernegi (SAD)

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstittsu
Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

istanbul Universitesi, Deniz Bilimleri ve isletmeciligi
Enstittsu

Recep Tayyip Erdogan Universitesi, Su Urinleri
Fakiltesi

Orta Dogu Teknik Universitesi, Yer Sistem Bilimleri
Programi

DERINSU

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitlisu

ARMELSAN
Turkiye Petrolleri
DENAR
DERINSU

ARMELSAN

Orta Dogu Teknik Universitesi, Deniz Bilimleri
Enstitisi

Turkiye Petrolleri
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