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ONSOz

Deniz jeolojisinin bilimsel, ekonomik ve dogal afetler nedeniyle de sosyal agidan biiyiik 6nemi
vardir. Bilimsel 6nem; okyanus ve denizlerin diinyanin en azindan 200 milyon yillik doga
tarihinin kesintisiz kayitlarini icermeleri nedeniyledir. Deniz tabani altindaki ¢6kel istifleri ve kati
yer adini verdigimiz okyanus litosferi diinyanin gegmisi ile ilgili essiz bir arsiv niteligindedir. Bu
arsivin jeolojik ve jeofizik yontemlerle arastirilmasi ile deniz ve okyanuslarin jeolojik evrimi,
iklim ve atmosfer siirecleri ve okyanus kabugunun yapisi ve olusumu ile ilgili onemli kayitlara
ulasilmistir. Nitekim deniz jeolojisi calismalariyla okyanus tabani yayilmasi ve levha tektonigi
kuramlart ile iklim dongiilerini agiklayan Milankovitch kuraminin en énemli kamitlari denizlerden
elde edilmistir.

Deniz ve okyanuslar ayn1 zamanda enerji, maden ve endiistriyel kaynaklar igermeleri nedeniyle
biiyiik ekonomik 6neme sahiptir. Bu kaynaklar arasinda petrol, dogalgaz ve gaz hidrat gibi
hidrokarbonlar, volkanik kokenli masif sulfit, manganez yumrusu, fosfat ve plaser maden
yataklari ile kum ve ¢akil gibi endiistriyel hammaddeler sayilabilir.

Ayrica denizler, kiyilarinda yasayan insanlar i¢in deprem, volkanizma, yama¢ kaymalart ve
tsunami gibi jeolojik kokenli tehlikeler olusturmaktadir. Deniz ve okyanuslarin, ¢ogunlukla levha
siirlarinda yer almasi ve/veya bu tiir sinirlart igerisinde barindirmasi nedeniyle olusan bu
tehlikeler kiyilarda 6nemli can ve mal kaybma neden olmaktadir. Marmara Denizi gibi bazi
denizler, levha sinirt olusturan yanal atimhi faylar tizerinde yer alirken; Pasifik okyanusu ve
Akdeniz gibi bazilar1 da, yakinsiyan ve wraksayan levha sinirlarini (dalma-batma zonlart ve
okyanus ortasi sirtlari) igermekte ve buna bagli jeolojik kékenli tehlikeler olusturmaktadir.

Tiim bu konularin arastirilmasi ¢ok yonlii bir yaklasim gerektirdiginden, deniz jeolojisi neredeyse
tim jeoloji ve jeofizik disiplinlerini iceren ve bu disiplinlerin yéntemlerini kullanan ¢ok disiplinli
bir bilim dali haline gelmistir. Diinyada deniz jeolojisindeki 6nemli gelismelere iilkemiz maalesef
ayak uyduramamis ve bu konuda geride kalmistir. Bunda uluslararas1 programlarla olan gerekli
entegrasyonlarin saglanamamis olmasi 6nemli bir paya sahiptir. Deniz jeolojisi konusunda
dinyada en 6nemli organizasyon, 1968 de baslayip giiniimiize degin devam eden Uluslararasi
Okyanus Kesif Progranudir (International Ocean Discovery Program: I0DP). IODP bu 45 yili
agkin stirede degisik deniz ve okyanuslarda yaptig1 derin sondajli projelerle levha tektonigi, iklim
degisimleri, denizalti mineral kaynaklari ve denizlerde dogal tehlikeler konularinda onemli
kesiflere imza atmistir.

Diizenledigimiz bu 2. Kiyt ve Deniz jeolojisi Sempozyumunun birinci giininde IODP’nin Avrupa
ayagi olan ECORD konsorsiyumu (European Consortium for Ocean Research Drilling)
yoneticilerinin aramizda bulunarak, ECORD ve IODP’yi tanitacak olmasi bizler i¢in seving
kaynagidir. Ayrica, ECORD’un davet ettigi {ic seg¢kin bilim insaninin sunacagi ve IODP
projelerinin sonuglaria dayanan konferanslar hepimiz i¢in bilimsel bir sélen olusturacaktir. 1k
glinki bu etkinliklere ek olarak Tiirkiye Ulusal Deniz Arastirma Programi ve Stratejisi’nin Deniz
Jeolojisi ve Jeofizigi ile Tiirkiye’de deniz jeolojisi ve jeofizigi arastirmalarinda faaliyet gosteren
kurumlarimizin kisa tanitim sunumlart yapilacaktir. Tiim bu etkinliklerin en énemli amaci, |IODP
ve ECORD’u tanimak, kendimizi tanitmak ve bdylece Tiirkiye’nin bu 6nemli programa olasi
tyeligi i¢in ilk adimlari atmaktir. Tiirkiye’nin ECORD vasitas: ile 10DP’ye iiyeligi ve bu
programla entegrasyonu ulusal deniz jeolojisi arastirmalarimiz (6zellikle de Marmara
|
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Denizi’ndeki deprem aragtirmalarimiz) ve geng¢ bilim insanlarimizin egitimi agisindan biiyiik
6nem tagimaktadir.

Yapmakta oldugumuz 2. Kiyi ve Deniz Jeolojisi Sempozyumu’nda oturumlar ikinci ginde 6
oturumda toplam 37 bildiri sunumu ile devam edecektir. Oturumlar; Denizlerde Dogal Afetler,
Deniz Cokellerinde Kirlilik ve Kirlilik Tarihgesi, Cansiz Deniz Kaynaklari, Paleo-Ogsinografi ve
Paleo-Iklim, Ky Miihendisliginde Zemin, Tiirkiye Denizlerinin Olusumu ve Jeolojik Evrimi konu
basliklart altinda diizenlenmistir.

2. Kiyt ve Deniz jeolojisi Sempozyumu ve ECORD-IODP tanmitim toplantisinda katkilari igin
oturum diizenleyici ve baskanlarina, bildiri sunan bilim insanlaria ve izleyicilere tesekkiir eder,
herkese basarili bir Sempozyum dileriz. Ayrica, toplantiya sponsorluklari ile katki saglayan tim
kurumlara siikranlarimizi sunariz.

Sempozyum Dizenleme Kurulu adina,
Prof. Dr. M. Namik Cagatay ve Do¢.Dr. Erol Sari
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ILLUMINATING EARTH’S PAST, PRESENT, AND FUTURE:
THE INTERNATIONAL OCEAN DISCOVERY PROGRAM
SCIENCE PLAN FOR 2013-2023

Gilbert CAMOIN
ECORD Managing Agency, CEREGE, Aix-en-Provence, France

ABSTRACT

Scientific drilling allows scientists to access some of Earth’s most challenging environments,
collecting data and samples of sediment, rock, fluids and living organisms from below the
seafloor. Drilling expeditions and experiments during the past international ocean drilling
programmes (DSDP in 1968-1983, ODP in 1983-2003 and IODP in 2003-2013) have
transformed the understanding of our planet by addressing some of the most fundamental
questions about Earth’s dynamic history, processes and structure, and by opening up new lines of
inquiry. Drilling scientists and engineers have developed tools and methodologies that are now
used across the terrestrial and marine geosciences, and in the private sector. Scientific ocean
drilling has also fostered enduring international collaborations, trained new generations of
multidisciplinary students and scientists, and engaged the public worldwide in scientific
discovery.

With multiple platforms, proven drilling, sampling and long-term observational techniques, as
well as the diverse range of science that can be addressed by studying Earth beneath the sea, the
International Ocean Discovery Program (IODP) builds on this legacy and addresses global
challenges facing current and future generations with new research approaches, expanded
scientific communities and continued development of its unique collaborative model.

The IODP Science Plan - "llluminating Earth’s Past, Present, and Future: The International Ocean
Discovery Program Science Plan for 2013-2023" - is designed to guide multidisciplinary,
international collaboration in scientific ocean drilling during the period 2013 to 2023. It highlights
four main themes, each encompassing a short list of high-priority scientific challenges which
incorporate shared interests with other national and international research programmes.

e Climate and Ocean Change: Reading the Past and Informing the Future, targets one
of the most pressing questions about the climate, ocean and ice-sheet response to ongoing
increase in greenhouse gases.

e Biosphere Frontiers: Deep Processes and Their Impact on Earth's Surface
Environment includes exploration of deep life within the sub-seafloor, but also investigates
ecosystem response to environmental forcing and the impacts of climate and ocean events on
individual and whole ecosystems, including hominid evolution.

e Earth Connections: Deep Processes and Their Impact on Earth's Surface
Environment concentrates on the links between surface, lithospheric and deep Earth
processes to understand the geologic, tectonic, geochemical, magmatic and hydrological
processes responsible for development and evolution of these solid Earth systems.

e Earth in Motion: Processes and Hazards on Human Time Scales addresses dynamic
processes that occur on human time scales(e.g., landslides and tsunamis). Scientific ocean
drilling, coupled with real-time observations from individual and linked networks of long-
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term, sub-seafloor observatories installed in boreholes, addresses the frequency, magnitude,
mechanisms and impacts of these events.

I0DP deploys multi-platform capabilities operated by three independent Individual Platform
Providers :

e The National Science Foundation (NSF) operates the US-supplied multipurpose drillship
JOIDES Resolution;

e The Japanese Agency for Marine-Earth Science and Technology (JAMSTEC) operates
the riser-drilling-capable Chikyu for ultra-deep drilling in the ocean crust, the underlying
mantle, and subduction zone environments;

e The European Consortium for Ocean Drilling Research (ECORD) operates Mission-
Specific Platforms (MSP) chartered on a specific project basis for drilling in technically
challenging conditions, including high latitudes and shallow-water environments.
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ECORD MISSION-SPECIFIC PLATFORM EXPEDITIONS

David MCINROY
Science Manager, ECORD Science Operator,
(dbm@bgs.ac.uk)

ABSTRACT

The 10DP is supported by 25 Funding Agencies from around the world, and delivered by 3
Platform Providers; the US National Science Foundation provides the JOIDES Resolution, Japan's
Ministry of Education, Culture, Sports, Science, and Technology provides the D/V Chikyu, and
the European Consortium for Ocean Research Drilling (ECORD) provides mission-specific
platforms (MSPs) which are contracted on a case-by-case basis.

Each 10DP platform provides specialist capability. The JOIDES Resolution has provided high-
quality riserless coring since 1985, and has played a pivotal role in global scientific ocean drilling
throughout various generations of the IODP. The D/V Chikyu delivers deep riser-mode drilling
capability, giving earth scientists access to deeper targets and potentially providing a method to
reach the Mohorovici¢ discontinuity. As capable as the two dedicated IODP platforms are, they
are unable to reach all geological targets, such as those located under ice-covered seas, in shallow
water, in environmentally sensitive areas or in certain hard-to-drill lithologies such as carbonate
reefs and loose sediments.

ECORD provides MSPs to tackle these targets unreachable by either the JOIDES Resolution or
D/V Chikyu. To date, ECORD has implemented 5 MSP Expeditions to the Central Arctic Ocean,
the coral reefs offshore Tahiti and the Great Barrier Reef, the shallow shelf offshore eastern
United States, and the Baltic Sea offshore Denmark and Sweden. These projects had multiple
scientific objectives, including the recovery of records of climate and sea level change, and the
recovery of previously unknown buried microbiological communities.

The main tools used in IODP expeditions are wireline coring and downhole logging. Wireline
coring provides a method for cutting cores of sediment and rock from a borehole, which are
brought to the surface for analysis. By staggering boreholes close to each other, a continuous
sediment and/or rock record can be collected at a location. Various downhole geophysical tools
are run in the borehole, allowing data from the formations and borehole fluids to be collected to
complement the data gathered from the cores themselves. Amongst other uses, the data can be
used to locate the cores in the borehole, and ultimately to locate the cores on seismic profiles.

After the offshore phase of an ECORD Expedition is complete, the cores are transported to the
IODP Bremen Core Repository where the cores are split and an invited Science Party conduct a
full IODP analysis of the cored material. All results are published online after a 1-year
moratorium period, during which Science Party members have exclusive access to the expedition
data.

As the IODP evolves, so do the methods used to collect cores from below the sea bed. ECORD is
driving an initiative to use alternative coring technologies in addition to traditional wireline
coring. One example is the use of robotic sea floor drills to collect high quality core at multiple
locations. Such drills have several advantages, including better core recovery in hard rocks and
operating costs that are far cheaper than standard coring deployed by a drill ship.
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EUROPEAN CONSORTIUM FOR OCEAN RESEARCH DRILLING
(ECORD)
EDUCATIONAL ACTIVITIES

Nadine HALLMANN
ECORD Managing Agency, CEREGE, Aix-en-Provence, France

ABSTRACT

A major responsibility of ECORD is to promote and facilitate scientific ocean drilling within its
member countries. The Science Support and Advisory Committee of ECORD, ESSAC, has in
response established activities that foster the coordination of the science community, the
development of drilling proposals (MagellanPlus Workshop Series Programme) and the education
and training of future generations of scientists (ECORD Summer Schools, Scholarships, Research
Grants and Distinguished Lecturer Programme).

Engaging scientists in the development of future drilling proposals

The ECORD/ICDP MagellanPlus Workshop Series Programme is designed to support European,
Canadian and Israeli scientists to develop new and innovative science proposals for IODP and
ICDP.

Training young scientists in ECORD Summer Schools

Besides fostering the coordination of the science community, ECORD is training the next
generation of scientists. The ECORD Summer Schools, initiated in 2007, are well established and
are attended annually by many Masters and PhD students as well as postdoctoral research fellows
from ECORD member countries and beyond.

ECORD Scholarships

ECORD Scholarships provide support to outstanding students to attend the ECORD-sponsored
summer schools.

Sponsoring research for young scientists: ECORD Research Grants

ECORD supports outstanding early career scientists by sponsoring merit-based awards for
research that is directed toward scientific objectives of past or up-coming DSDP / ODP / IODP
expeditions (core material and data). The aim of this endeavour is to foster participation of young
scientists in ocean drilling research and encourage them to develop their own projects and to
collaborate with other research groups outside of their home institutions.

Promoting IODP science through the ECORD Distinguished Lecturer Programme

The ECORD Distinguished Lecturer Programme (DLP) is designed to bring the scientific
achievements of ocean drilling to a broad audience within universities/institutes in ECORD
member countries. ESSAC selects "Distinguished Lecturers" who then tour ECORD member
countries, and on occasion non-ECORD countries, to present the exciting discoveries from one of
the four main scientific themes addressed by the IODP Science Plan. Any university or institution
in an ECORD member country may apply to host a lecturer.
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ECORD OUTREACH ACTIVITIES

Alan STEVENSON

ECORD Science Operator Outreach Manager, British Geological Survey, West Mains Road,
Edinburgh, EH9 3LA, Scotland, U.K.
(agst@bgs.ac.uk)

ABSTRACT

Promoting the activities and accomplishments of the IODP to large audiences is a major and
constant goal. Membership of ECORD opens up opportunities for scientists to participate in a
wide range of activities such as Summer Schools and Workshops, and to develop collaboration
with international groups of researchers. Within the European Consortium for Ocean Research
Drilling (ECORD), responsibilities for outreach and education activities are distributed between
the ECORD Managing Agency (EMA), the ECORD Science Operator (ESO) and the ECORD
Science Support and Advisory Committee. (ESSAC). Each office maintains its own website:
EMA manages the ECORD website - http://www.ecord.org - which provides access to general
information about ECORD and details about publications and resources; the ESO website - http://
www.eso.ecord.org - gives information specifically related to mission-specific platform (MSP)
expeditions and the ESSAC website - http://www.essac.ecord.org - describes opportunities to
participate in IODP expeditions and educational events such as the ECORD Summer Schools and
Distinguished Lecturer Programme (DLP).
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EUROPEAN INITIATIVES AND POTENTIAL LINKS WITH
ECORD

Alan STEVENSON @, David MCINROY ®
a) ECORD Science Operator Outreach Manager, British Geological Survey, West Mains
Road, Edinburgh, EH9 3LA, Scotland, U.K., (agst@bgs.ac.uk)
b) ECORD Science Operator Science Manager British Geological Survey, West Mains

Road, Edinburgh, EH9 3LA, Scotland, U.K., (dbm@bgs.ac.uk)

ABSTRACT

The European Consortium for Ocean Research Drilling promotes links with a wide range of
marine science programmes. The concept of a Distributed European Drilling Infrastructure was
the subject of a proposal for European funding in 2014. The idea of an infrastructure that
enhances the scientific investigation of the solid Earth beneath the seafloor and provides access to
drilling technologies and scientific services to the European science community remains a
priority. The infrastructure would also improve European collaboration in the development and
sharing of new, innovative technologies for specialist sub-seafloor sampling, in-situ
measurements, downhole logging and long-term monitoring. A European drilling infrastructure
would also stimulate the development of new instruments that could not be economically
developed by a single institute, for example to sample in extreme environments such as
glaciers/ice, in solid gas hydrates and in high temperature rock formations.

ECORD members also participate in major European initiatives such as the European Marine
Observation and Data Network (EMODnet), which consists of more than 100 organisations
assembling marine data, products and metadata to make these fragmented resources more
available to public and private users relying on quality-assured, standardised and harmonised
marine data which are interoperable and free of restrictions on use. EMODnet is currently in its
second development phase with the target to be fully deployed by 2020.
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EUROPEAN CONSORTIUM FOR OCEAN RESEARCH DRILLING
(ECORD) IN THE INTERNATIONAL OCEAN DISCOVERY
PROGRAM (IODP) : NEW OPPORTUNITIES IN SCIENTIFIC
DRILLING

Gilbert CAMOIN
ECORD Managing Agency, CEREGE, Aix-en-Provence, France

ABSTRACT

From 2003 to 2013, European and Canadian scientists participated in the Integrated Ocean
Drilling Program (IODP) as part of the European Consortium for Ocean Research Drilling
(ECORD).

ECORD co-ordinated the European contribution to the programme through the mission-specific
platform (MSP) concept, which allowed the ocean research community to work in technically
challenging conditions where the US drillship JOIDES Resolution and the Japanese drilling vessel
Chikyu are unable to operate, especially in technically challenging conditions, including high
latitudes and shallow-water environments.

The development of the MSP concept has therefore added a new dimension to ocean drilling. The
ECORD Science Operator (ESO) consortium has successfully managed five MSP expeditions for
IODP to the Arctic (2004), Tahiti (2005), New Jersey (2009), the Great Barrier Reef (2010), and
the Baltic Sea (2013). ECORD'’s scientific and operational accomplishments have been prolific
and of high quality, and are recognised by our global partners as a crucial contribution to the
largest marine geosciences programme in the world.

The International Ocean Discovery Program (IODP), which started on 1 October 2013, builds on
this legacy and addresses global challenges facing current and future generations with new
research approaches, expanded scientific communities and continued development of its unique
collaborative model.

IODP now involves scientists from 26 countries including the USA, Japan, China, South Korea,
India, Australia, New Zealand, Brazil and 18 ECORD countries, with Israel as its most recent
member.

e ECORD funds and implements MSP operations for IODP as an independent platform
provider. A five years, i.e. 2015-2018, operational plan for Mission-Specific Platform
expeditions has been recently defined (http://www.ecord.org/pdf/ECORD-
Headlines_6.pdf) and reflects :

e ECORD’s aim to deliver one MSP expedition per year on average for IODP.

The diversity of science themes (geomicrobiology, tectono-magmatic processes, effects
of large impacts on Earth’s environment, paleoceanography, climate and ice histories)
that are addressed by MSP expeditions in the new IODP.

e The efficiency of the MSP concept to implement drilling expeditions in a wide range of
environmental and climatic conditions.

e ECORD’s operational flexibility demonstrated by the use of various drilling systems
(drill ships, drill platforms, seabed drills). In future, MSPs might include additional
systems (e.g. specifically outfitted polar vessels, jack-up rigs, long-piston coring,
anchored barges etc.) as determined by scientific priorities and operational efficiency.
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e Asignificant input of in-kind contributions which help reducing the expedition costs.

ECORD also makes financial contributions to the US National Science Foundation (NSF) for
support and access to the multipurpose drillship JOIDES Resolution and to the Japan Agency for
Marine-Earth Science and Technology (JAMSTEC) for support and access to the riser-drilling-
capable drilling vessel Chikyu. Members of ECORD can therefore take part in all IODP
expeditions that address research topics such as climate and ocean change, biodiversity, sub-
seafloor life, origin of life, natural hazards on human time scales, as well as the internal structure

and dynamics of our planet.

10
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10DP EXPEDITION 354: THE BENGAL FAN RECORD OF
HIMALAYAN EROSION, FROM PLEISTOCENE THROUGH
OLIGOCENE

Christian FRANCE-LANORD, Volkhard SPIESS, Tilmann
SCHWENK, Adam KLAUS & IODP Expedition 354 Science party

CRPG CNRS/Univ. Lorraine, Vandoeuvre-les-Nancy, France
(cfl@crpg.cnrs-nancy.fr)

ABSTRACT

The development of the Himalayan orogeny during Paleogene and Neogene induced a major
change in continental distribution, topography and climate that impacted the global climate as
well as the biogeochemical cycles. The development of the highest mountain range coupled to the
intense monsoonal precipitation regime generated an intense erosional flux that enhanced both
organic carbon burial and silicate weathering. The largest part of the sediment flux was exported
to the Bengal fan, accumulating a long term archive of this erosion. These sediments archived the
nature of eroded formations in the Himalaya and allow to study the impact of Himalayan erosion
on the carbon cycle.

IODP Expedition 354 in the Bay of Bengal drilled in February-March 2015 a seven site, 320 km-
long transect across the Bengal Fan at 8°N. Three deep penetration and additional four shallow
holes provided a spatial overview of the primarily turbiditic depositional system, comprising the
Bengal deep sea fan. Sediments originate from Himalayan rivers, documenting terrestrial changes
of the monsoon evolution and Himalayan erosion and weathering, and are transported through a
delta and shelf canyon, supplying turbidity currents loaded with a full spectrum of grain sizes.
Mostly following transport channels, sediments deposit on and between levees, while depocenters
are laterally shifting over hundreds of km on millennial time scales. Expedition 354 documented
these deposits in space and time by identifying, coring and dating numerous stratigraphic marker
horizons across the transect, allowing a detailed reconstruction of channel-levee migration,
abandonment, reoccupation and overall uniform growth in the late Pleistocene. High resolution
records of these growth patterns were acquired in several levee, interlevee and hemipelagic
successions.Miocene through Pliocene fan development was studied at three deeper sites, which
document and recovered sand rich facies throughout most of the cores acquired by the half-APC
coring technology, intercalated by longer periods of hemipelagic deposition and absence of
turbiditic input as the results of major depocenter shifts.Preliminary results reveal that the
chemical and mineralogical compositions of turbiditic sediments cored across the transect are
relatively stable throughout the Neogene. They reveal a weak regime of chemical weathering and
no significant variation through time. This differs from the distal fan record of Leg 116 where
from ~7 Ma to the end of the Pliocene, weathered, smectite and organic carbon rich sediments
dominated the deposition. This difference implies that the distal fan record does not relate a direct
evolution of the erosion regime but rather is controlled by a change in sediment transport within
the fan. Shipboard estimates of organic carbon loading and behavior—such as preferential
association of organic matter with clays—resemble observations made in the modern Ganga-
Brahmaputra river system, suggesting efficient terrestrial organic carbon burial in the Bengal Fan.
Expedition 354 cores will allow to estimate the overall impact of Himalayan erosion on the
carbon cycle by coupling growth rate of the fan, erosion rate and chemical composition of the
sediment. Preliminary observations support the idea that Himalayan erosion has consumed
atmospheric CO2 through the burial of organic carbon, more than by silicate weathering.

13
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UNDERSTANDING MEGATHRUST EARTHQUAKES THROUGH
OCEAN DRILLING

Paola VANNUCCHI

Earth Sciences Department, Royal Holloway, University of London, Surrey, UK

ABSTRACT

Major events such as the 2004 Sumatra, 2008 Maule and 2011 Tohoku Great Quakes have led to
enhanced interest — and major surprises — in our understanding of megathrust events. Direct
drilling of the megathrust at depth of EQ nucleation and rupture has been a prime focus of the first
decade of IODP and it has been confirmed as a primary target for 2013-23. So far IODP has
implemented three large projects: the Nankai Trough Seismogenic Zone Experiment -
NantroSEIZE -, the Costa Rica Seismogenesis project — CRISP -, and the Japan Trench Fast
Drilling project - J-FAST. This talk focusses on plate boundary seismogenesis; what we are
discovering and can discover from drilling-based studies. It presents these ideas within the
broader context of what we can learn from complementary geological and geophysical studies of
fossil and active megathrust systems. Several major new findings from drilling-based research
include: the discovery that the frictional properties of fault zone material, not fluid overpressure,
are the controlling factor responsible for fault strength and rupture propagation to the toe; the
discovery of striking differences and similarities between erosive and accretionary forearcs such
as the finding that both can have high rates of sediment input, but with different distributions of
sediment accumulation within the forearc; and the finding of complex principal stress orientations
within these diverse forearc study areas.

14
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WHAT CONTROLS ABUNDANCE AND ACTIVITY OF
MICROBIAL LIFE IN SUBSURFACE SEDIMENTS? NEW
INSIGHTS FROM SCIENTIFIC DRILLING.

Jens KALLMEYER
Helmholtz Centre Potsdam, GFZ German Research Centre for Geosciences

ABSTRACT

It is commonly accepted that the deep sedimentary biosphere harbours a vast and diverse
microbial ecosystem that forms an active interface between biological and geological element
cycles. While the total number of cells and their contribution to the global living biomass are still
the subject of debate, the discussion becomes futile if we just focus on the numbers, instead of
identifying the factors that control microbial abundance in subsurface sediments.

However, even the most accurate predictions of the abundance and biomass of subsurface life
provide no information about the metabolic capabilities of this massively underexplored
ecosystem. Although much progress has been made with regard to detection and quantification of
microbial activity in subsurface sediments, many processes remain elusive.

From a practical standpoint the biggest challenge for deep biosphere exploration is still the lack of
sensitivity of many turnover quantification methods, which is mainly caused by two factors: The
first one is the very low turnover rates, formation of appreciable amounts of product or
consumption of a substrate taking up to millions of years and therefore extend way beyond human
timescales; the other factor are very short residence times of detectable compounds. For example,
organic substrates produced by abiotic cracking reactions or hydrogen from radioactivity-induced
radiolysis are immediately consumed by the microbes, keeping concentration levels below the
minimum detection limit.

In such cases modelling can provide reliable estimates, although there are also inherent problems
associated with this approach, e.g. the availability of high quality geochemical and petrophysical
data.

The lecture will review recent advances in detection and quantification of subsurface biomass and
activity a present the conclusions that could be drawn from these new data. Additionally, the
lecture will also highlight the technical challenges that still lie ahead of us.

15
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INTRODUCTION OF TURKISH
MARINE GEOLOGY AND

GEOPHYSICS INSTITUTIONS
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TURKIYE DENIZ ARASTIRMA STRATEJiSI VE PROGRAMI:
DENiZ JEOLOJISI VE JEOFIZIGi

Siikrii T. Besiktepe 2°
2 Dokuz Eyliil Universitesi Deniz Bilimleri ve Teknolojisi Enstitiisii
b Seyir, Hidrografi ve Osinografi Hizmetleri Plan ve Koordinasyon Kurulu Icra ve Yonlendirme
Komitesi Genel Sekreteri

0z

Seyir Hidrografi ve Osinografi Koordinasyon Kurulu, denizde arastirma yapan ya da deniz
arastirma sonuglarma ihtiyacit olan kamu kurumlari ve {niversitelerin temsilcilerinden olusan
resmi bir organdir. Komitenin baskanlhigi Seyir Hidrografi ve Osinografi Dairesi tarafindan
yuritiilmekte olup sekreteryada ayni kurumun biinyesinde yer almaktadir. Komite kurumlar
arasindaki igbirligini tegvik etmek ve bir sonraki y1l iginde 6ngoriilen deniz arastirma faaliyetlerini
koordine etmek amaciyla, genellikle yilda bir kez toplanir. Komite, 2016-2026 ddénemini
kapsayan Ulusal Deniz Arastirmalart Stratejisini hazirlamistir. Bu belge bakanlar kurulu
tarafindan onaylanmis ve 2 Ekim 2014 tarihli resmi gazetede yayimlanarak yiiriirliige girmistir.
Bu dokiiman geregi, yillik toplantilar arasindaki donemde KURUL adina hareket edecek ve
KURUL un aldig kararlari icra edecek yiiriitme komitesi kurulmustur.

Ulusal Deniz Arastirma Plani, Ulusal Deniz Arastirma Stratejisinin bir geregi olarak
hazirlanmistir. Plan tiim arastirma kuruluslari, tiniversiteler ve devlet daireleri ve 200'den fazla
bilim adaminin bilgi ve tecriibelerini bir araya getirmistir. Plan devlet daireleri tarafindan ihtiyag
duyulan deniz arastirmalari tanimlamakta ve bu ihtiyaclara ¢oztimler sunmaktadir.

Uzun tartigmalar ve sonrasinda tiim goriisler toplayarak, asagidaki temalar belirlenmistir;

 Operasyonel amaglar i¢in gozlem teknikleri gelistirilmesi ve modelleme sistemi
« deniz canli kaynaklarinin stirdiiriilebilir kullanimi

* Deniz Jeolojisi ve Jeofizigi

« Bolgesel iklim dinamikleri

« Coasltal ve deniz dinamik ¢alismalar karar vericilere bilgi saglamak

« deniz arastirma faaliyetleri ve yenilenebilir enerji igin yeni teknoloji

* Deniz Biyolojik gesitliligin belirlenmesi ve anlagilmasi biojeokimyasal suregler
« Sualti Kiiltiirel miras envanterinin ¢ikarilmasi

» Kutup Arastirma

Bu tebligde, Ulusal Demiz Arastirma Stratejisinin ana hatlart ve ozelde deniz jeolojisi ve

jeofizigine vurgu yapacak sekilde Ulusal Deniz Arastirmalar1 Programi sunulacak ve programin
uluslararasi boyutlart sunulacaktir
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TURKISH MARINE RESEARCH PROGRAM AND STRATEGIES:
WITH SPECIAL EMPHASIS ON MARINE GEOLOGY AND
GEOPHYSICS

Siikrii T. Besiktepe "
@ Dokuz Eylul University Institute of Marine Sciences and Technology
b Executive secretary of the Navigation, Hydrography and Oceanography Services Plan and
Coordination Committee

ABSTRACT

The Navigation Hydrography and Oceanography Coordination Committee is a Turkish
government committee composed of representatives from governmental sectors, non-profit
organizations and universities who are either doing research at sea or need results of marine
research. The Department of the Navigation Hydrography and Oceanography hosts the
secretariat for the Committee. The committee usually meets once per year to foster collaboration
among different organization and to coordinate marine research activities foreseen during next
year. The Committee prepared the National Marine Research Strategy of Turkey which covers the
period 2016-2026. The strategy approved by the cabinet and came into force after published in
official gazette of Turkish government on 02 October 2014. As a response to this document,
Executive Council was formed to execute decisions, and to act on behalf of the Committee during
inter-sessional period.

The National Marine Science Plan has been developed in response to National Maine Science
Strategy. The Plan draws together the knowledge and experience of all research organizations,
universities and government departments and more than 200 scientists. The Plan identifies marine
research needed by government departments and provides solutions to those needs.

After a long discussions and collecting all opinions, following themes are identified;

Development of Observing and modeling system for operational purposes

The sustainable use of marine living resources

Marine Geology and Geophysics

Regional Climate dynamics

Coastal and marine dynamical studies to provide knowledge to decision makers
New technology for marine research activities and renewable energy
Determination of Marine biodiversity and understanding biogeochemical processes
Preparation of the inventory of the underwater cultural heritage

Polar Research

In this paper, we will present the Marine Research Strategy and National Marine Research
program with special emphasis on the marine geology and geophysics and international
dimensions of the Programme.
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iTU DOGU AKDENIZ GOL VE DENiZ ARASTIRMALARI
MERKEZi (EMCOL)

M. Namik Cagatay 2, Kiirsad Kadir Eris ?, Giilsen Ucarkus
Nazh Olgun Kiyak 2°
a [stanbul Teknik Universitesi, Maden Fakiiltesi, EMCOL ve Jeoloji Miihendisligi Boliimii
b [stanbul Teknik Universitesi, Avrasya yer Bilimleri Enstitiisii
(cagatay@itu.edu.tr)
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ITU Dogu Akdeniz Gol ve Deniz Arastirmalar1 Merkezi (EMCOL: Eastern Mediterranean Centre
for Oceanography and Limnology) ITU Maden Fakiiltesi’nde deniz ve gol jeolojisi ve jeofizigi
arastirmalarinin gercgeklestirildigi bir arastirma merkezidir. Merkez, Avrupa Birligi (AB) 6.
Cergeve Programu (FP 6) proje destegi ile 2005-2008 yillart arasinda kurulmustur. EMCOL,
kurulustaki amacina uygun olarak Tiirkiye’yi de i¢ine alan dogu Akdeniz ve ¢evresindeki deniz ve
gollerde; dogal afetler, iklim ve gevresel degisimlere yonelik ileri diizeyde g¢ok disiplinli
arastirmalar yapmus, konu ile ilgili gen¢ bilim insanlar1 yetistirmis ve kisa stirede bu konularda
uluslararasi diizeyde bir mitkemmeliyet merkezi haline gelmistir.

EMCOL ugras1 alaninda uluslararasi ve ¢ok disiplinli projeler gergeklestirmektir. Bunlar arasinda,
ortak olarak yer aldigi biiyiik 6lgekli ESONET, EMSO, HYPOX ve MARSITE gibi
AB FP6 ve FP7 projeleri yaninda, es-yiriitictliigini yaptigi Uluslararasi Kitasal Sondaj
Programi ICDP-PaleoVan projesi bulunmaktadir. Sadece AB 6. ve 7. Cergeve Programi
projelerinden ITU’ye sagladig1 proje destegi yaklagik iki milyon Euro’dur. EMCOL Arastirma
Merkezi, bir kismi halen devam eden ¢ok sayida TUBITAK, Tiirkiye Ulusal Jeodezi-Jeofizik
Birligi (TUJJB), AB Marie-Curie ve AB Cost ve teknokent projeleri de yiiriitmiistir. EMCOL
bilim insanlar1 SCI kapsamindaki dergilerde yilda ortalama 20 yaymn yapmaktadir.

EMCOL, AB ve ulusal projelerinden 50’nin {izerinde yiiksek lisans, lisans ve doktora sonrasi
ogrencilere burs saglayip, arazi ve laboratuvar olanaklarimi sunarak Tiirkiye’deki deniz ve gol
jeolojisi arastirmalarina ve bunun igin gerekli insan kaynagmin olusturulmasina katkida
bulunmustur. ITU 6grencileri disinda, diger yurtigi ve yurtdist (AB, ABD) diniversitelerden
aragtirmact ve Ogrenciler de EMCOL’iin arazi ve laboratuvar olanaklarindan yararlanarak
lisansiistii ve lisans tez aragtirmalarini ve stajlarini yiirtitmektedir.
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EASTERN MEDITERRANEAN CENTRE FOR OCEANOGRAPHY
AND LIMNOLOGY (EMCOL) AT ISTANBUL TECHNICAL
UNIVERSITY

M. Namik Cagatay?®, Kiirsad Kadir Eris?, Giilsen Ucarkus?,
Nazh Olgun Kiyak 2°
2 Istanbul Technical University, Faculty of Mines, EMCOL ve Geological Engineering
Department; www.emcol. Ttu.edu.tr
b Istanbul Technical University, Eurasian Institute of Earth Sciences (cagatay@itu.edu.tr)

ABSTRACT

Eastern Mediterranean Centre for Oceanography and Limnology (EMCOL) was founded at
Faculty of Mines, Istanbul Technical University (ITU) during 2005-2008 with EC FP6
project funds. EMCOL is engaged in advanced marine and lake geological and
geophysical studies including interdisciplinary research in geohazards and climate and
environmental changes in the Eastern Mediterranean regions. In accordance with its founding
objectives, EMCOL has become a center of excellence with its field and laboratory
facilities, with its contributions to marine and lake geological research, and with its training of
early stage scientists in the region.

EMCOL has been involved in numerous international multidisciplinary projects since its
establishment. These include the large scale EC FP6 and FP7 projects ESONET, EMSO, HYPOX
and MARSITE projects as partner, as well as the ICDP PaleoVan project, as the co-leader and
partner. The total funds secured from EC FP projects so far is about two million Euros. In
addition, EMCOL has also coordinated and carried out numerous TUBITAK, National Union
Geodesy and Geophysical (TUJJB), EC Marie-Curie and Cost, and ITU techno-kent projects.
EMCOL scientists publish on average about 20 peer-reviewed papers per year in SCI journals.

EMCOL has contributed to research and education in marine and lake geology in Turkey,
by training over 50 graduate and undergraduate students and post-docs, using its project funds
and field and laboratory facilities. Besides students and young scientists from ITU and other
Turkish universities, EMCOL trainees include those from universities in Europe and the U.S.
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MTA GENEL MUDURLUGU DENiZ ARASTIRMALARI

Deniz Arastirmalari Dairesi Baskanhigi
Maden Tetkik ve Arama Genel Miidiirliigii, Deniz Arastirmalari Dairesi Baskanligi
Universiteler Mahallesi Dumlupinar Bulvart 06800 No: 139 Ankara - TURKIYE
(ebru.ozturk@mta.gov.tr)
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Maden Tetkik ve Arama Genel Miudirligii (MTA) tilkemizde yerbilimlerinin tim alanlarinda
oldugu gibi deniz arastirmalarinda da oncii rol iistlenmektedir. MTA biinyesinde yer alan Deniz
Aragtirmalar1 Dairesi Bagkanligi basta deniz yetki alanlarimiz olmak (izere tim denizlerde
jeolojik, jeofizik, osinografik ve hidrografik calismalar gergeklestirmeyi hedeflemektedir. Bu
kapsamda kiytr ve kiyi tesi alanlarin jeolojik ozellikleri ve dogal kaynaklarinin arastirilmasi,
deniz alanlarindan kaynaklanan dogal afetlerin tespiti, kiyr otesi jeoteknik arastirmalar,
paleoiklim, deniz ve gevre kirliligi konularinda projeler tiretilmektedir.

MTA deniz aragtirmalar faaliyetleri 1976 yilinda MTA SISMIK 1 arastirma gemisinin hizmete
girmesi ile baslamistir. MTA SISMIK 1 ekonomik omriinii tamamladigi 2004 yila kadar
hizmetine devam etmistir. 2004 — 2011 yillart arasinda, kiralik tekneler kullanilarak aktif fay
arastirmalar1 ve mihendislik uygulamalar1 gerceklestirilmistir. 2011 yilinda itibaren yiiritiilen
projelerde ise 21 m boyundaki MTA SELEN arastirma botu kullanilmaktadir. Arastirma botunda
2B ¢ok kanalli yiiksek ayrimli sismik sistem, sub-bottom profiler sistemi, deniz manyetometresi,
¢ok 1s1nl1 iskandil sistemi, yandan taramali sonar sistemi, akint1 l¢iim sistemi, su drnekleme ve
CTD sistemi ve deniz tabani Ornekleme ekipmani (gravite/piston karotiyer ve grab) yer
almaktadir.

2004 yilindan itibaren iilkemizin agik denizlerde arastirma kapasitesine sahip modern bir
arastirma gemisine olan ihtiyaci giindeme getirilmistir. Bu asamada saglanan kurumlar arasi
isbirlikleri neticesinde teknik oOzellikleri belirlenen modern aragtirma gemisinin (MTA
TURKUAZ) tedarik islemleri Savunma Sanayii Miistesarligi (SSM) tarafindan yiiriitiillmektedir.
Tasarimu ve insas1 yerli kaynaklarla saglanan arastirma gemisi 28 Mart 2015 tarihinde denize
indirilmistir. Aragtirma gemisinin donatim, ekipman montajlar1 ve test-kabul iglemleri miiteakip
2016 yilinin ikinci yarisinda teslimi ongoriilmektedir. 85,66 m boyundaki arastirma gemisi
uluslararasi standartlarda bir helikopter pisti ve IMO Class 1 dinamik pozisyon sistemini de iceren
modern sevk ve manevra sistemleriyle donatilacaktir. Gemide, 2B/3B derin sismik sistem, yiiksek
ayrimli s1g sismik sistemi, deniz gravimetresi, deniz manyetometresi, tek/cok 1sinli iskandil
sistemleri, is sinifi uzaktan kumandali sualti araci (ROV), karinaya monteli akint1 6l¢tim cihazi, su
ornekleme ekipmani, kimyasal algilayicilar iceren CTD cihazi, deniz tabant 6rnekleme ekipmani
(kutu ve gravite/piston karotiyer) bulunacaktir. Gemide, jeofizik-hidrografik verilerin toplanmas,
6n veri islemi ve degerlendirilmesi i¢in “Arastirma Laboratuvar1” ve alinan 6rneklerin analizleri
ve uygun sartlarda saklanmasi i¢in “Jeoloji/Osinografi Laboratuvari” olacaktir. Bununla birlikte,
merkezde sismik ve hidrografik verilerin islenmesi igin “Veri Islem Merkezi”, deniz suyu ve
¢okel oOrneklerinin kapsamli laboratuvar analizlerinin gergeklestirilmesi igin de “Analiz
Laboratuvari” kurulmustur.

MTA, teknik personelinin bilgi-deneyimlerinin arttirtlmast ve ortak aragtirma Kkiiltiiriiniin

gelistirilmesi  amaciyla ulusal ve uluslararast  kuruluslar/iiniversiteler ile isbirlikleri
olusturulmasina yonelik faaliyetlerini araliksiz stirdiirmektedir.

Anahtar Kelimeler: MTA TURKUAZ, MTA SELEN, MTA SISMIK 1, Deniz Arastirmalari
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MARINE RESEARCHES at GENERAL DIRECTORATE OF
MINERAL RESEARCH AND EXPLORATION (MTA)

Department of Marine Research
General Directorate of Mineral Research and Exploration (MTA), Department of Marine Research
Universiteler Mahallesi Dumlupinar Bulvart 06800 No: 139 Ankara- TURKEY
(ebru.ozturk@mta.gov.tr)

ABSTRACT

General Directorate of Mineral Research and Exploration (MTA) is the leading institution of
Turkey for the entire sub-disciplines in earth sciences including marine research. Marine
Research Department of MTA aims to carry out marine research activities on geology,
geophysics, oceanography and hydrography. In this scope marine research department plans and
manages various nearshore and offshore research projects including determination of geological
features, natural resources exploration, natural hazards prediction, geotechnical investigations,
paleo-climatological modelling, environmental and marine pollution detection and monitoring.

Marine research studies in MTA started in 1976 with the “R/V MTA SISMIK 1”. MTA SISMIK 1
was in service until 2004. Between 2004 and 2011, active fault investigations and geotechnical
studies were carried out with rental boats. Since 2011, R/V MTA SELEN (21 m) has been used for
marine projects. MTA SELEN is equipped with 2D high resolution multi-channel seismic system,
sub-bottom profiler, marine magnetometer, multibeam echosounder, side scan sonar, current
profiler (ADCP), water sampler and CTD system, sediment sampling equipment (gravity/piston
corer and grab sampler).

After the retirement of MTA SISMIK-1, the demand of a full-equipped modern offshore research
vessel which has 2D/3D seismic capacity has taken into account. Technical specifications of the
new research vessel named as R/V MTA TURKUAZ was determined by the interagency
cooperation. The construction of R/V MTA TURKUAZ, have been carried out under the
management of Undersecretaries for Defense Industries. Both the design and the construction of
research vessel is funded by the national resources and the vessel launched at March 28" 2015.
After equipment installations, testing process and acceptance procedures, R/V MTA TURKUAZ is
planned to deliver in the second half of 2016.

MTA TURKUAZ (85.66 m) will be equipped with modern navigation and positioning systems
additionally consisting of a helideck fulfilling the international standards and IMO Class 1
dynamic positioning system. The Vessel will also have 2D/3D deep seismic systems, parametric
sub-bottom profiler, gravimeter, marine magnetometer, single/multi-beam echosounder systems,
work-class ROV, hull-mounted current profiler, water sampler, CTD device with various
chemical sensors, sediment sampling equipment (box and gravity/piston corer).The research
vessel will be capable of onboard preprocessing the geophysical-hydrographical data, and
primary analyzing of sediment and water samples. Additionally, in order to carry out
comprehensive analysis for geophysical-hydrographical data “data processing center”” and for
water and sediment samples “Analysis Laboratory” was established in MTA Campus located in
Ankara.

MTA continues activities for collaborations and scientific corporations with national and/or
international institutions/universities to improve the abilities and knowledge of the researchers
and for realizing new scientific projects.

Keywords: MTA TURKUAZ, MTA SELEN, MTA SISMIK 1, Marine Research
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DOKUZ EYLUL UNIVERSITY, INSTITUTE OF MARINE SCIENCES
AND TECHNOLOGY

Gunay Cifci
ABSTRACT

Dokuz Eylil University (DEU) in Izmir has 3324 academic personal and 62663 students. The
Institute of Marine Sciences and Technology (IMST) of DEU was established as an academic and
research institution in 1975. The main objective of the IMST is to conduct basic and applied
marine researches at the national and international levels to meet the needs of public and private
sector and to serve scientific community. The institute has graduate programs MSc. and PhD.
degrees in;

Coastal Zone Management, Coastal Engineering, Naval Architecture, Marine Geology &
Geophysics, Marine Chemistry, Living Marine Resources, Underwater Archeology, Physical
Oceanography.

The main activities of IMST address a broad range of marine sciences, including geological,
geophysical, biological, chemical and technological disciplines. The areas of specialty and the
main activities of the IMST are condensed into the following groups;

Marine geology and geophysics, topography and morphology, physical oceanography, water
masses formation and circulation, currents and dispersion, waves, tides, surges and sea level,
modeling, coastal and nearshore processes, marine structures, coastal hydrodynamics, coastal
zone management, resources management, coastal and nearshore processes, marine structures,
coastal hydrodynamics, coastal zone management, resources management, recreation and
tourism in the coastal zone, marine environmental management and marine pollution monitoring
analysis, marine chemistry and geochemistry, nutrients, organics, radioactivity, sediments,
environmental impact assessment, remote sensing, marine biology and ecology, marine
microbiology, fisheries, aquaculture, marine technology, marine renewables, port planning and
management, naval architecture and ship sciences, small craft design and production, marine
research equipment design and production, ocean policy/ law of the sea, development policy/
planning, underwater archeology and cultural heritage

The researchers in the IMST are organically organized in multidisciplinary manner. IMST
operates a research vessel fleet containing four different sized and equipped vessels named K.
Piri Reis , Dokuz Eylil 1, Dokuz Eylil 3 and Dokuz Eylul 4 for different purposes. The fleet is
equipped with the latest facilities required for modern oceanography. A remote sensing station to
receive and analyze AVHRR data has been operational since October 1994. Seismic laboratory
(SEISLAB) is unique laboratory in Turkey and active since early 2005 to acquisition, process,
interpret and store the seismic reflection data with 1500 m collected using K. Piri Reis research
vessel. Additionally, the Lab also has necessary hardware and software to collect, process and
interpret  the multi  beam echosounder and side scan sonar data (See
http://web.deu.edu.tr/seislab/).
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iU DENiZ BILIMLERI VE iSLETMECILiGi ENSTITUSU (DBIE)
TANITIMI VE FAALIYET ALANLARI

Denizhan Vardar @
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(denizhan@istanbul.edu.tr)
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I. U. Deniz Bilimleri ve Cografya Enstitiisii; 1982 yilinda 1.U. Fen Fakiiltesi Hidrobiyoloji
Aragtirma Enstitiisii yerine kurulmus, daha sonra 1994 yilinda ismi Deniz Bilimleri ve
Isletmeciligi Enstitiisii (I.U. DBIE) olarak degistirilmis ve yeni yapilanmaya gitmistir. Lisansiistii
diizeyde egitim ve §gretim veren enstitiimiiz, 2009-2014 yillar1 arasinda 98’1 yiiksek lisans, 67’si
doktora olmak tizere toplamda 165 bilim insani yetistirmis ve yetistirmeye halen devam
etmektedir. 1.U. DBIE iilkemizde deniz bilimleri konusunda arastirma faaliyetleri gosteren 5
enstitiiden birisi olup, basta Kuzey Ege, Canakkale Bogazi, Marmara Denizi, Istanbul Bogazi1 ve
Karadeniz olmak {iizere bilimsel arastirma faaliyetlerinde bulunmaktadir. Enstitiimiiz Anabilim
Dallar1; Fiziksel Osinografi ve Deniz Biyolojisi, Deniz Jeolojisi ve Jeofizigi, Kimyasal
Osinografi, Denizel Cevre, Deniz Isletmeciligidir. Arastirma altyapisinda Deniz Arastirmalari,
Deniz Biyolojisi ve Mikrobiyolojisi, Deniz Jeolojisi ve Jeofizigi, Deniz Kimyasi ve Jeokimyasi,
Polen analizleri, CHN Analizleri, Berkarda Uzaktan Algilama ve CBS Laboratuvarlar
bulunmaktadir. Enstitimiizde 30 6gretim tiyesi ve yardimcisi ¢aligmakta ve SCI kapsamindaki
dergilerde yillik ortalama 25 yayin yapilmaktadir.

1966 yili Almanya yapimi olan [.U. DBIE’nin arastirma gemisi R/V Alemdar II; 63.40 m
uzunlugunda, ¢ift 2x2500 BHP motora, 1 kargo bloom’una, vinglere, 22 kabine ve Onislem
laboratuvarina sahiptir. 17 akademik personel ve 20 denizcinin ayni anda c¢alismasina olanak
veren R/V Alemdar 1I; Simrad Echosounder EK60 akinti 6l¢er, 300kHz ADCP, CTD (SBE9/11
ve SBE25), Rosette sampler 12x5It, 1.25kJ sparker sismik, Bathy 2010P™ Chirp sub-bottom
profiler and bathymetric echo sounder, Sea Spy Deniz manyetometresi, Deepvision 340/680 khZ
dual frekans yandan taramali sonar, Gravity Core, Van Veen Grab (Hydro-bios, 0.1m?), Plankton
Nets, Trawl Net cihazlarina ve 6rnekleme sistemlerine sahiptir.

1.U. DBIE’nim baslica arastirma alanlari; su kitleleri ve akintilar; kiy1 alanlari, korfezler ve
bogazlart dinamigi, sediment taginimi, birincil tretim ve biyokimyasal dongiiler, balik¢ilik ve
populasyon dinamigi, deniz kirliligi (sediment metal ve petrol hidrokarbonlar, su ve canlilar),
deniz jeolojisi (paleosinografi ve paleoklimatoloji), deniz jeofizigi, kiy1 alanlari yonetimi (CBS
uygulamalari, dijital arazi modelleme, CAD/RAM uygulamalari), uluslararast deniz siyaseti,
cevresel etki ¢aligmalaridir.

Enstitimiiziin ytrattiig ve destek verdigi Ulusal/Uluslararasi projelerden bazilar; “TRANSFER
(Tsunami risk and strategies for the European region)”, “Up-Grade Black Sea Scene”,
“IWA/UNEP Global Compendium on Water Quality—-Which Water for Which Use? International
Water Association to UNEP”, “People for Ecosystem-based Governence in Assessing Sustainable
development, of Ocean and coast Collaborative Projects”, “EMODNet Chem2, Environmental
Master Plan and Investment Strategy for the Marmara Sea Basin”, “Sampling Programme at the
Sea Of Marmara On Behalf Of Mempis Project”, “PERSEUS”, “EUSeaMap2”, “Deniz Dip
Tarama Uygulamalart ve Tarama Malzemesinin Cevresel Yénetimi, (DIPTAR)”, “Avcilar-
Yenikapr (fstanbul) self alanindaki giincel taban yapilarinin olusum ve dinamiklerinin yiiksek
¢ozindrlikli sismik yontem ile belirlenmesi”dir.
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INSTITUTE OF MARINE SCIENCES AND MANAGEMENT (IMSM),
ISTANBUL UNIVERSITY
INTRODUCTION AND SCOPE OF ACTIVITIES

Denizhan Vardar @
2 |nstitute of Marine Sciences and Management, [U
(denizhan@istanbul.edu.tr)
ABSTRACT

Institute of Marine Sciences and Geography of Istanbul University; was founded in 1982 instead
of Hydrobiology Research Institute of 1.U. Faculty of Science, then in 1994 it was renamed as
Institute of Marine Sciences and Management (IMSM). The institute has graduate programs MSc.
and PhD. degrees in Physical Oceanography and Marine Biology, Marine Geology and
Geophysics, Chemical Oceanography, Marine Environment and Marine Management and
between 2009-2014 total 165 student (98 master, 67 phD) was graduated from the programs. 1U
IMSM’s has carried out scientific researches activities particularly focused on to the North
Aegean, Dardanelles, the Sea of Marmara, Bosphorus and Black Sea. Institute’s main research
facilities are; Marine Biology and Microbiology, Marine Geology and Geophysics, Marine
Chemistry and Geochemistry, Pollen Analysis, CHN Analysis, Berkarda Remote Sensing and GIS
Laboratories. 30 lecturers and assistant working in Institute and the average of 25 publications in
SCI journals are published annually. The basic aims of the institute are: performing all kinds of
research and giving education on physical oceanography, marine biology, chemistry, geology and
geophysics, marine environment & management that would help better understand the marine
ecosystem. IMSM’s research vessel R/V Alemdar Il was built in 1966 at the Germany. The vessel
is 63.40 m long and is propelled by 2x2500 bhp diesel engine. She has one cargo bloom, cranes,
22 cabinet and pretreatment laboratory. Vessel allows 17 academic staff and 20 sailors can work
simultaneously during the cruises. The ship is equipped with modern instruments like Simrad
echosounder EK60 Flow meter, 300KHz ADCP, CTD (SBE9 / 11 and SBE25), Rosetta sampler
12x5It, 1.25kj sparker seismic, Bathy 2010P ™ chirp sub-bottom profiler and bathymetric echo
sounder, Sea Spy Marine Magnetometer, 340/680 kHz dual frequency Deepvision side scan sonar,
Gravity Core, Van Veen Grab (Hydro-bios, 0.1m?), Plankton Nets has Trawl Net devices and
sampling system to carry out research work in various fields like oceanography, marine biology,
undersea geology and geophysics for earthquake engineering, underwater archeology.

The main research areas of the IMSM are; water masses and currents; coastal areas, bays and
straits dynamics, sediment transport, primary production and biogeochemical cycles, fisheries
and population dynamics of marine pollution (sediment metals and petroleum hydrocarbons,
water and living organisms), marine geology (palaeoceanography and paleoclimatology), marine
geophysics, coastal zone management (GIS applications, digital terrain modeling, CAD / RAM
applications), the International maritime policy are environmental impact studies.

Some of the International and National projects that conducted and supported by IMSM’s are;
“TRANSFER (Tsunami risk and strategies for the European region)”, “Up-Grade Black Sea
Scene”, “IWA/UNEP Global Compendium on Water Quality-Which Water for Which Use?
International Water Association to UNEP”, “People for Ecosystem-based Governence in
Assessing Sustainable development, of Ocean and coast Collaborative Projects”, “EMODNet
Chem2, Environmental Master Plan and Investment Strategy for the Marmara Sea Basin”,
“Sampling Programme at the Sea Of Marmara On Behalf Of Mempis Project”, “PERSEUS”,
“EUSeaMap2”, “Sediment Characterization in Dredged Material Management Process
(DIPTAR)”, “Evolution and dynamics of the actual bottom structures on the shelf areas between
Avcilar and Yenikapi (Istanbul) using high resolution seismic exploration methods”.
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MARMARA DENIiZi’NiN SON 70 BIN YILDAKI
PALEOSINOGRAFI VE PALEOIKLIM KAYITLARI

M. Namik Cagatay?®
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(cagatay@itu.edu.tr)
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Marmara Denizi’nin Batt Sirti’ndan RV Marion Dufresne gemisi ile alinan ve uzunlugu 28.88 m
olan MD01-2430 karotu son 70 bin y1l1 temsil eden siirekli bir stratigrafik kayit sunar. Bu kayit,
yaklasik G.O. 12,6 bin yilda olusmus tek bir gol-deniz gecisi icermekte ve 4. Deniz Izotop
Dénemi (MIS-4) bagindan 1. Deniz izotop Dénemi (MIS-1) basina degin Marmara havzasiin
Akdeniz’den su baglantisinin kesildigi bir gél oldugunu gostermektedir. G.O. 12,6 bin yilda
olusan deniz baglantist sonrasinda G.O. 12,33-5,7 bin yillar1 arasinda ¢ok diisiik oksijen
kosullarinda sapropel ¢okelmistir.

Marmara “goli”nde yuksek inorganik ve organic karbon cokelimi; NGRIP oksijen izotop
verilerinde goriilen Gronland 1liman iklim dénemleri ve Karadeniz’de Ca verileriyle ¢ok biiyiik
uyumluluk géstermektedir. Marmara Denizi’nde kismen ortiisen ve G.0.12,6 ve 14,5 bin yillarina
karsilik gelen Ca’daki iki yiiksek deger; sirasi ile Akdeniz sulari ile g6l sularinin karismasi sonucu
olusan ve 1.Gronland 1liman donemindeki (GI-1) otijenik karbonat cokelimleri ile ilgilidir.
Gronland 1liman donemlerindeki %0-9’a varan diisiik 8180 ve %o0+2.4’¢ varan yiiksek 813C
degerleri, sirast ile yagish bir iklimde Karadeniz’den bol tatli su girdisini ve Marmara’da goéreceli
yiiksek organik madde iiretimini gostermektedir. Gronland 1liman dénmelerinde disiik K
(kabonatga serbest) degerleri; yogun bitki ortiisiine sahip akaclama havzasinda diisiik erozyon
hizina ve bunun sonucu diisiik kirinti girdisine isaret etmektedir. Buna karsin, en yiiksek kirinti
girdisi, Son Buzul Cagi (LGM) ve buzul ¢oziinme déneminde (G.O. 22-15 bin yil), soguk ve
kurak iklim ve diisiik gol diizeyi kosullarinda olusmustur.

Son 70 bin yillik Marmara ¢6kel kayitlart ti¢ volkanik tefra birimi icermektedir. Bunlar
jeokimyasal ve mineralojik bilesimleri kullanilarak, iistten alta dogru yaslar1 daha once sirasi ile
G.0. 3.9, 21.95 ve 39.3 bin yil olarak saptanmis olan Veziiv Avellino Pumisi, Santorini Cape
Riva (Y-2) tefras1 and Kampaniya (Campanian) Ignimbriti (CI; Y-5) ) ile denestirilmistir

Anahtar Kelimeler: Marmara Denizi, Paleosinografi, Paleoiklim, Gol-deniz gegisi, Sapropel,
Tefra.
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PALEOCEANOGRAPHIC AND PALEOCLIMATOLOGIC RECORDS
OF THE SEA OF MARMARA DURING THE LAST 70 ka

o M. Nanmuk Cagatay® .
a8 JTU EMCOL, Faculty of Mining, Ayazaga, 34469 Istanbul, Turkey
(cagatay@itu.edu.tr)

ABSTRACT

A 28.88 m long RV Marion Dufresne core MD01-2430 from the western high provides a
continuous stratigraphic record for the last ca 70 ka. This record shows only one lacustrine-
marine transition at ~ 12.6 cal ka BP over this period, indicating that the Sea of Marmara was
under lacustrine conditions disconnected from the Mediterranean Sea from the beginning of
Marine Isotope Stage (MIS) 4 to the early MIS1. Soon after the reconnection, the Marmara
sapropel started depositing under dysoxic-suboxic conditions during 12.33-5.7 cal ka BP.

The periods of high inorganic (carbonate) and organic carbon production and burial in the Sea of
Marmara correlate very closely with the Greenland Intertadials (GI) recorded in the NGRIP
oxygen isotope and Black Sea Ca data sets. The two partly overlapping Ca peaks in the Sea of
Marmara record corresponding to ~12.6 cal ka BP and 14.5 cal ka BP represent the authigenic
carbonate deposition that resulted from the mixing of lacustrine Marmara and saline
Mediterranean waters during the latest marine reconnection and the Greenland Interstadial-1
(Gl-1) high productivity period, respectively. Low 0180 (down to -9%q) and high 613C (+2.4%o)
values of bulk carbonate during the Gls strongly suggest high input of fresh waters from the Black
Sea and high organic productivity in the lacustrine Marmara under warm and humid conditions.
Low ““carbonate-free”” K concentrations during the Gls suggest low detrital input in the Marmara
““Lake”, which in turn indicates low erosion rates in the catchment with a high vegetation density.
In contrast, the highest detrital input occurred during the Last Glacial Maximum (LGM) and
deglaciation (22-15 ka BP) under cold-dry and low lake level conditions.

The 70 ka old Marmara sedimentary sequence includes three tephra units. Using their
geochemical and mineralogical compositions, these tephra units from top to bottom are
correlated with Vesuvius Avellino Pumice, Santorini Cape Riva (Y-2) and Campanian Ignimbrite,
which have been previously dated at 3.9 ka BP, 21.95 ka BP and 39.3 ka respectively.

Keywords: Sea of Marmara, Palaeoceanography, Paleoclimate, Lacustrine-marine transition,
Sapropel, Tephra.
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BUZUL VERILERI ISIGINDA TURKIYE’NiN GEC PLEYiSTOSEN
PALEOIKLIMi
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Iklim degisikliklerine hizl bir sekilde tepki vererek cevre sartlarini dogrudan kayit altina alabilen
buzullar bolgesel atmosferik kosullar hakkinda 6nemli ip uglari igerirler. Benzer sekilde, gegmis
donemlerdeki buzullarin incelenmesi ile de paleoiklim kosullar1 hakkinda bilgiler elde edilebilir.
Bu sunumda son yillarda Tirkiye daglarindaki eski buzul ¢okellerinden kozmojenik yiizey
tarihlendirmesiyle elde edilen Geg Pleyistosen buzul kronolojileri ele alinmaktadir. Bunun yani
sira yapilan bu caligmalara genel bir bakis agis1 getirilerek, buzullagsma zamanlart ve paleoiklim
hakkinda bolgesel ¢ikarimlar sunulmaktadir.

Tiirkiye’de Toros Daglari, Dogu Karadeniz Daglari ve Anadolu’nun c¢esitli bolgelerine dagilmis
yiiksek daglarda buzul izlerine rastlanir. Yaptigimiz ¢aligmalar Tirkiye’de bilinen en eski Geg
Pleyistosen buzul ilerlemesinin MIS 4 (71 bin yil 6nce)’de baslayarak, MIS 3 (29-35 bin y1l 6nce)
sonuna kadar devam ettigini gostermektedir. Sonrasinda buzullar daha da ilerlemis ve en genis
boyutlaria 21 bin yil 6nceki Son Buzul Maksimum’u (Last Glacial Maximum; SBM) sirasinda
ulagmislardir. Bu sadece Tiirkiye’de degil Avrupa, Kuzey Amerika ve Diinya’nin diger bolgelerde
de gozlenen kiresel anlamdaki SBM (~19-23 bin y1l 6nce) ile de uyumludur. SBM’den sonraki
donemlerde 1sinmanin artmasiyla buzullar giderek kiigiilmiis, Ge¢ Buzul (Late Glacial) (19-13 bin
yil 6nce) ve Geng Dryas (Young Dryas) (13-11.7 bin yil 6nce) dénemlerinde, zaman zaman
duraklayarak, bazen de bir miktar ilerleyerek ait olduklart dénemlerin morenlerini
depolamuslardir. Iklimin giiniimiiz kosullarina yaklastigi Holosen’de ise (son 11.7 bin yil),
Tirkiye’nin sadece ¢ok yiiksek daglarinda (>3500 m ) buzullar1 gérmek miimkiin olmustur.

Yaptigimiz buzul modellemeleri ve diger proksi veriler, SBM ikliminin gliniimiizden 8-110C
daha soguk, yagis kosullarinin ise giineybati Anadolu’da giiniimiizden 1.5-2 kat daha fazla, orta
ve i¢ kesimlerde giiniimiizdekine yakin ve kuzeydoguda ise giiniimiizden % 30 daha kurak
oldugunu gostermektedir. Ge¢ Buzul’da iklimin giinimiizden 4.5-6.40C daha soguk ve % 50
kadar daha fazla nemli; Erken Holosen’de 2.1-4.90C daha soguk ve iki katina kadar daha yagisli;
Ge¢ Holosen’de ise yagis kosullarmmin giiniimiize yaklastigimi ancak hava sicakliginin hala
giiniimiiz degerlerinden 2.4-30C daha soguk oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Buzul, Kuvaterner, Ge¢ Pleyistosen, kozmojenik ylizey tarihlendirme,
moren, paleoiklim.
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LATE PLEISTOCENE PALEOCLIMATE OF TURKEY; INSIGHTS
FROM GLACIAL DEPOSITS

M. Akif Sartkaya®, Attila Ciner® .
@ Eurasia Earth Science Institute, Istanbul Technical University, Maslak 34469, Istanbul
(masarikaya@itu.edu.tr)

ABSTRACT

Because glaciers respond quickly to climatic changes, they are considered to be very accurate
indicators of changes in atmospheric conditions. Similarly, the extent of past glaciers gives
valuable insights into paleoclimatic changes. We reviewed the paleo-glaciated mountains where
cosmogenic surface exposure dating has been applied in Turkey and evaluated the paleoclimatic
results obtained from these studies to provide a regional overview.

Several mountains in Turkey are high enough to support Quaternary valley glaciers or ice caps.
The timing of glaciations was reported chiefly by cosmogenic dating of moraines. Our results
indicate that the oldest geochronological records belong to glaciations before the globally
defined Last Glacial Maximum (LGM). These glaciers developed probably during the beginning
of the last glaciation (MIS 4; 71 ka ago) and stopped advancing at the end of the MIS 3 (29-35 ka
ago). Later, glaciers expanded and reached their most extensive locations during MIS 2 (after 29
ka). They reached maximum extents between 21.5 ka and 18.5 ka. This local-LGM was
synchronous with the global-LGM. After the LGM, the glaciers started to retreat to less extensive
positions and deposited their moraines ~16 ka ago during the Late Glacial. The Younger Dryas
(~12 ka ago) advances were also reported from a limited number of mountains. Rare Early
Holocene glaciations were dated to 8.5 ka in the interior regions. Late Holocene (1-4 ka ago) and
Little Ice Age advances were also observed.

We reconstructed the paleoclimate using glacier modeling together with paleoclimate proxy data
from several regions. The results show that LGM climate was 8-110C colder than today and
moisture levels were 1.5 to 2 times in SW Turkey, somewhat similar to modern values in central
parts and 30 % drier in the NE. The Late Glacial was colder by 4.5-6.40C based on up to 50 %
wetter conditions. The Early Holocene was 2.1-4.90C colder and up to twice as wet as today,
while the Late Holocene was 2.4-30C colder and its precipitation amounts approached similar
conditions as today.

Keywords: Glacier, Late Pleistocene, Quaternary, cosmogenic surface exposure dating, moraine,
paleoclimate.
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KUCUKCEKMECE LAGUNU’NUN CEVRE MANYETIZMASI
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Marmara Denizi’nin kuzey kiyisinda yer alan Kiigiikgekmece Lagiinii’'nden (40.98° N, 28.76° E)
alman 512 cm uzunlugundaki bir karotun (KCL12P2) yiiksek ¢oziiniirlikte manyetik mineral ve
jeokimya analizleri sunulacaktir. Manyetik mineral analizleri ki r (manyetik duyarlilik), IRM (
Esisil Kalinti Miknatislanma), ARM (Anhisteretik Kalinti Miknatislanma), termomanyetik ve
histeresiz  élcumlerini  icermektedir. Jeokimya analizleri XRF Kkarot tarayicist ile
gergeklestirilmistir. KCL12P2 karotu litolojik olarak yer yer siyah seviyelerin oldugu, gri
homojen ve kahvrerengi-gri laminali sedimanlardan olusmaktadir. Karot boyunca manyetik
mineral ve jeokimya analiz sonuglar1 olduk¢a uyumlu degisimlere sahiptir.

Manyetik mineral 6zelliklerine gore, karot 3 farkll birim icermektedir. A birimi gri-kahverengi
laminali sedimanlardan olugmaktadir. Karot boyunca gorece duragan manyetik parametrelerin
olgiildiigii bu birimde (i r =56 X106 SI, S-oram= 0.96, HIRM= 9.8) , termomanyetik analizler
siderit (FeCO3) mineralinin varligini gostermektedir. 10 ile 5 cm arasinda degisen kalinlikta siyah
homojen sedimanlar iceren B biriminde en yiiksek manyetik duyarlik (100-2200x10° SI), S-
orani(0.95-0.99) ve HIRM (100-2400) degerleri olgiilmiistiir. Bu birimde SIRM/k.¢ degeri (58-
100 kAm?) en yiiksek bu seviyede olgiilmiistiir. Manyetik parametrelerdeki bu degerler ve
termomanyetik analizler, B birimde gregit (FesSs) mineralinin varligim desteklemektedir. Diisiik
S-oram (0.85-0.89), yiksek ke ve HIRM, C biriminde yiiksek kersiviteli manyetik minerallerde
bir artisin oldugunu belirtmektedir. Histeresiz 6l¢timlerine gére, A ve B birimi PSD (Yalanci Tek
Domen), C birimi ise SD (Tek Domen) manyetik domen yapisina sahiptir.

Karbonat iiretimi ve kirintili malzeme girdisinin bir belirteci olan Ca/Ti degisimi A birimi’nin
yiksek kirmtili malzeme girdisinin ve nemli kosullarin oldugu bir ortamda depolandigini
gostermektedir. HIRM, Ca/Ti ve K/Ca profilleri, C birimi sedimanlarinin kirintili malzeme
girdisinin az oldugu kurak bir dénemde depolandigini desteklemektedir. B birimindeki yiiksek
yogunluktaki greigit mineralinin, kurak dénemler boyunca lagiine tatli su girisinin azalmasi ve
sadece Marmara Denizi’nin deniz suyunun girisi sonucu olustugu diisiiniilmektedir.

Anahtar Kelimeler: Kiiciikgekmece Lagiinii, ¢evre manyetizmasi, jeokimya, paleo-ortam
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ENVIRONMENTAL MAGNETISM OF KUCUKCEKMECE LAGOON
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ABSTRACT

We present the results of mineral magnetic and geochemical XRF Core Scanner elemental
analyses in a high resolution from the 512 c¢cm length Core KCL12P2, recovered from the deepest
basin of Kucukcekmece Lagoon (40.98° N, 28.76° E), located at northern shoreline of the Sea of
Marmara. Mineral magnetic measurements include «LF (bulk magnetic susceptibility), IRM
(isothermal remanent magnetisation), ARM (anhysteretic remanent magnetisation) and
thermomagnetic and hysteresis measurement. The core lithologically include grey to brown
colored laminated and homogenous grey sediments, intercalated by homogenous black layers.

Downcore variation of magnetic properties and some geochemical elemental profiles show good
correlation through the core. According to the mineral magnetic properties, core KCL12P2
visually consists of three different magnetic units. Unit A is composed of grey to brown colored
laminated sediment. Thermomagnetic analysis indicate that presence of the siderite-rich
sediments in the unit A. Unit B consists of homogeneous black sediments that have highest
magnetic susceptibility (100-2200x10), S-ratios (0.95 - 0.99), and HIRM (100-2400) values,
causing characteristic distinctive peaks, varying between 10 and 5 cm in thickness throughout the
core. It was measured the highest value of SIRM/xir (58-100kAm?) in the unit B. The
thermomagnetic and mineral magnetic parameters support that Unit B is dominated by greigite.
Unit C consists of homogeneous grey sediment. Low S-ratio, high kLF and high HIRM values
indicate an increase in high coercivity magnetic minerals in Unit C. Using the biplot of magnetic
parameters, the units are separated clearly. According to the hysteresis measurements the unit A
and B sediments contain magnetic domain that are dominated by Pseudo Single Domain (PSD),
the unit B is dominated by SD (Single Domain).

Ca/Ti variation which is one of the proxies of terrigenous input and carbonate production show
that there was a relatively humid period and high terrigenous input during the deposition of the
sediments in Unit A. HIRM, Ca/Ti and K/Ca profiles indicate there was a low terrigenous input
and dry periods during the deposition of Unit C sediments. The high concentration of greigite in
the Unit B may be related to the intrusion of the seawater of Marmara Sea onto freshwater
sediments after dry climatic conditions.

Keywords: Kigilikcekmece Lagoon, environmental magnetism, geochemistry, paleoenvironment
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SON MiLENYUMDA GUNES ETKIiLi iKLiM DEGiSiMLERI:
SALDA GOLU (BURDUR, TURKIYE) COKEL KAYITLARI
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Gol ¢okelleri, geemis iklimi ve cevresel degisimi anlamak i¢in 6nemlidir. Salda géli 1150 m
deniz seviyesinde ve bu tiir ¢aligmalar i¢in 6nemli bir g6ldiir. Bunun 1s18inda, ytizer platform
kullanarak 5 gravite karot alinmistir. Ik karotu ?°Pb ve ¥7Cs yas tayni, diger 4ii ise XRF ile 2
mm araliklarla ve Cok Sensorlii karot tarayicisiyla 5 mm aralikla tarayip analiz edilmistir. EkK
olarak, karotlardan biri (G16), 3 mm araliklarla toplam organik ve toplam inorganik karbon
analizleri yapilmustir.

Litolojik tanmimlamada genellikle koyu renkli katmanlar, zeytin yesili ve koyu yesil zeytin
renginde ¢amur gézlenmektedir. XRF sonuglarinda Ca, Ti, Fe, Mn, Ni, Cr ve Sr elementleri tespit
edilmistir. Elementlerin kaynaklarin1 anlamak i¢in faktor analizi yapilmis ve goliin disarisindan
(Fe, Ti, Mn, Ni ve Cr) ve goliin igerisinde (Ca ve Sr) olusmus iki grup elementler tespit edilmistir.
MSCL analizinden manyetik duyarlilik verisi kullanilip disaridan (detrital) gelen malzemeleri
anlamak icin ve TOC/TIC organik madde ve karbonat ¢okelimi analizi icin kullanilmistir. Ayrica,
ortaya ¢ikan yaslandirma sorunlardan dolayt, iki yas modeli kullanilmistir ve bunlar #°Pb ve Bard
ve dig. (2007)’deki giines etkisi verileridir.

Sonuglari yaklasik 986-2014 yillar1 arasint kapsamaktadir. Coklu belirte¢lerden (MSCL, XRF ve
TOC/TIC) yararlanarak, Kigik Buzul Cagi (KBC) ve Ortagag Ilik Anomalisi gdzlemlenmistir.
Ayrica, detayli ve hassas karot analizlerden dolayr giines etkisinden olusan Dalton Minimum,
Maunder Minimum, Spérer Minimum, Wolf Minimum ve Oort Minimum gibi donemler tespit
edilmigtir.

Bu ¢alisma Tiibitak’in 113Y408 no’lu projesi kapsaminda, mali olarak desteklenmistir.

Anahtar Kelimeler: Salda Golii, Kiiciik Buzul Cagi, Ortagag Tklim Anomalisi, Dalton Minimum,
Maunder Minimum, Spérer Minimum, Wolf Minimum, Oort Minimum
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SOLAR FORCING OF CLIMATE CHANGE DURING THE LAST
MILLENNIUM: LAKE SALDA (BURDUR, TURKEY) SEDIMENT
RECORDS

Iliya Bauchi Danladi?, Sena Akger On?
& Mugla Sitki Kogman University, Department of Geological Engineering
(iliyadbauchi@yahoo.com)

ABSTRACT

Sediments in lakes are useful as tracers of past climatic and environmental changes. Salda Lake
located at about 1150 m above sea level could give one of the finest archive for such studies. In
light of this, five (5) gravity cores were recovered on a floating platform. The first core was used
for 2%Ph and *¥’Cs dating whereas the other four were analyzed using XRF at 2mm intervals and
Multi Sensor Core Logger (MSCL) at 5mm intervals. In addition, one of the sediment cores (G16)
was analyzed for Total Organic Carbon (TOC) and Total Inorganic Carbon (TIC) at 3 mm
intervals.

The lithological descriptions of the cores revealed dark layers, olive green, and light to dark grey
coloured muds in general. From the XRF results, Ca, Ti, Fe, Mn, Ni, Cr and Sr were detected.
Factor analysis was performed on the detected elements to understand their sources, from which
two groups of elements, detrital (Fe, Mn, Ti, Ni and Cr) and endogenic (Ca and Sr) were
observed. From the MSCL results, magnetic susceptibility was selected as a Proxy for detrital
inputs and TOC/TIC for organic matter variations and carbonate indicators. In addition, due to
problems related to dating, two age models have been used, these are #°Pb and total solar
irradiance values from Bard et al. (2007)

The results spanned the time intervals AD 986-2014. With the help of the Multi Proxy results
(MSCL, XRF and TOC/TIC), the Little Ice Age (LIA) and Medieval Climate Anomaly (MCA) have
been observed. In addition, the formed Dalton Minimum, Maunder Minimum, Spdrer Minimum,
Wolf Minimum and Oort Minimum as a result of solar activity were documented in this study due
to the detailed and precise analysis of core sediments.

The study was supported by the ongoing Tubitak project number 113Y408.

Keywords: Salda Lake, Little Ice Age, Medieval Climate Anomaly, Dalton Minimum, Maunder
Minimum, Spérer Minimum, Wolf Minimum, Oort Minimum
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Oz

Bir ¢ek-ayir havza olan Hazar Goéll, Dogu Anadolu Fay Zonu boyunca konumlanmistir ve KD-
gidisli Dogu Anadolu Fay Zonu (DAFZ) tizerinde uzunlamasina sekilli, daglar-aras1 sedimanter
bir havzadir. Golun deniz seviyesinden yiksekligi 1248 m olup, 7 km genisliginde, 25 km
uzunlugundadir. Bu ¢aligmanin ana amaglarindan biri, Hazar Goli’'nden elde edilen karot
cokellerinde sedimantolojik ve jeokimyasal proksileri kullanarak, Geg¢ Pleyistosen-Holosen
boyunca paleo-iklim ve gol seviyesi degisimlerini incelemektir. Ust iiste gelen birimler seklinde
depolanan delta komplekslerini, sismik ve karotlarda en belirgin sedimanter yapi olarak
gozlemledik. Géle akan en biyuk drenaj sistemi olan Kiirkgayr Nehri, muhtemelen bu genis delta
¢okellerinin kaynagidir.

Bu ¢aligmada, karot sedimentlerinin jeokimyasal ve sedimanter 6zellikleri tane boyu, manyetik
duyarlilik, toplam organik karbon ve XRF analizleri ile incelenmistir. Klirkgay1 Nehri agzinda en
yash delta birimi (Delta-1) olustugunda, Holosen basinda meydana gelen sicaklik artig1 sonucu
gol seviyesi -73 m den -45 m’ye 7.5 bin yil 6nce yiikselmistir. Gole yuksek miktarda sediment
geliminin saglandigi G.O. 4.2 bin yilina kadar delta ¢okelimi devam etmistir. Nemli dénem ve
yiiksek nehir bosalimlari ile karakterize edilen G.O. 3.8 ve 2.9 bin yillar1 aras1 bronz dénemi
boyunca daha genc delta birimi (Delta-2) olugsmustur. Ge¢ Holosen en geng delta birimi (Delta-
3)’{in olusumu ile iligkilidir.

Bu calisma kapsaminda iklim Sartlarindan muhtemelen etkilenmis olan Kiirk¢ayr Nehri ve
cevresinin hidrolojik ve sedimantolojik stireglerini belgelemek igin en gen¢ delta birimi (Delta-
3)’lin detayli sedimantolojik 6zellikleri yiiksek ¢oziiniirlii tane boyu analizleri ile incelenmistir.
En geng delta birimi (Delta-3) gblde olustugu zaman Kiirkgayr Nehri ve golin sediment
yogunluklarim kullanarak Kiirkgay1r Nehri’nin akis modelini sematize ettik. En geng delta
cokelimi esnasinda ki tane boyu parametreleri ile birlikte diisiik TOC igerigi, nehir agzinda
tiirbiilansh bir karigimin olustugunu gostermektedir. En gen¢ delta ¢6kelimi sirasinda nehir
agzindaki tiirbiilansh karigim muhtemelen hiperpiknal modu ile olusturulmustur.

Anahtar Kelimeler: Hazar Goli, Holosen, Paleo-iklim, Delta cokelimi, Tane boyu
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ABSTRACT

Lake Hazar, which is a pull-apart basin situated along the East Anatolian Fault Zone (EAFZ)
with an NE-trending elongated-shape and displays intra mountane basin characteristics. It has a
elevation of 1248 m, and is a 25 km-long and 7 km-wide. One of the main objectives of this study
is to investigate paleo-climate and lake level changes in Lake Hazar during Late Pleistocene to
Holocene by using sedimentologic and geochemical multi-proxies obtained from core sediments.
We observed that the most important sedimentary unit both in seismic and core is deltaic-
complexes, which were deposited as superimposed units. These wide deitaic units probably
sourced from the Kiirkcayr River, which is the biggest drainage system flowing in the lake.

In this study, we examined sedimentological and geochemical proporties of the core sediment
with grain-size, magnetic susceptibilty, TOC, XRF analysis. The temperature increase occurred at
the beginning of the Holocene resulted in the lake level rise from -73 m to well above -45 m by 7.5
ka BP, when the oldest deltaic-unit (Delta-1) was formed at the mouth of the Kiirk¢ayt River. This
deltaic-unit continued to deposition untill 4.2 ka BP, when high sediment supply into the lake.
Younger deltaic-unit (Delta-2) occurred during the Bronze age between 3.8 ka BP and 2.9 ka BP,
when characterized wet climate and high-river discharged. Late Holocene is associated with
formation of the youngest deltaic-unit (Delta 3).

This scope of work, so as to document Kiirk¢ayr River and its surroundings hydrologic and
sedimentologic processes, probably influenced by the climatic conditions, the youngest Deltaic-
unit (Delta-3) sedimentological processes examined with high resolution grain size analysis.
When the Delta-3 deposited in Lake Hazar, we schematised model of Kiirk¢ayt river flows using
both sediment intensity of the Kiirk¢ayr River and Lake Hazar. Result of grain-size parameters
together with low TOC content at the time of youngest deltaic-unit indicate that occurence of
turbulent mixing at the mouth of the river. Such mixing at the Kiirk¢ay: river mouth during the
deposition of youngest deltaic unit was likely produced by hyperpycnal mode.

Keywords: Lake Hazar, Holocene, Paleo-climate, Delta deposition, Grain-size
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Deniz tabani karotlar1 ve yiiksek ¢oziintrlikli sig-sismik profiller, Marmara Denizi'nin
kuzeydogu kita sahanhiginda son buzul transgresyonun etkilerini ortaya ¢ikarmak igin
kullanilmstir.

Gergeklestirilen analiz ve yorumlama calismalart sonrasinda, dort farklt kronostratigrafik
sedimenter tabaka ve beg farkli sismik stratigrafik birim tespit edilmistir.

S1g sismik profillerde tespit edilen akustik taban morfolojisi tizerinde gerceklestirilen istatiksel
analizler sonucunda, -78 ve -81 m araliginda (T1), -60 ve -63 m araliginda (T2) ve -30 ve -33 m
araliginda (T3) degisen ti¢ farkli deniz seviyesi yiikseliminin duragan oldugu dénemlerde
olustugu saptanan taragalarin varhigr gozlenmistir. Ayrica, deniz seviyesinin -60 ve -63 m
araliginda duragan oldugu doneme ait kiyisal alanda olusmus bir paleo-lagiin’tin varlig1 tespit
edilmis ve haritalanmigtir.

Eski Dryas (~14-13 ka BP) déneminde, Canakkale Bogazi topografyasi ve Marmara Denizi'nin
kuzeydogu taragasi T1 olusmustur. Geng Dryas sirasinda (~12-11 ka BP) doneminde, T2 taragasi
ve paleo-lagiin sekillenmistir. Ayrica, 9 ka BP civarinda deniz seviyesi Istanbul Bogazi’nin

derinligine ulasmis ve bu dénemde T3 taragasi olusmustur.

Anahtar Kelimeler: Taraca, deniz seviyesi, eski-lagin
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ABSTRACT

Seabed coring and shallow high-resolution seismic profiles were used in the northeast
continental shelf of the Sea of Marmara to reveal the effects of the last glacial
transgression.  After the data analysis and interpretation, four different
chronostratigraphic sedimentary layer and five different seismic stratigraphic units are
identified.

Statistical analyzes results from shallow seismic profiles performed on the acoustic base
morphology identified the -78 and -81 m range (T1), -60 and -63 m range (T2) and -30
and -33 m range (T3) levels of terraces to occur in the period of the sea level rise that
has been observed to be stable.

Additionally, a presence of a paleo-lagoon has been documented and mapped in this
study. This paleo-lagoon must have been formed when the sea level stillstand occured in
the range of -60 and -63 m. The bottom of the Dardanelles Strait and terraces
topography of the northern Marmara Sea has occurred during the Older Dryas (~ 14-13
ka BP) period and called T1.

Keywords: Terraces, sea level, paleo-lagoon
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Volkanik patlamalarla atmosfere plskdrtiilen tefralar, yiizlerce kilometre genisligindeki karasal ve
denizel alanlara depolanirlar. Tefra pargaciklarimim yiizeyi metalce zengin tuzlarla (stlfat ve halit
formlarinda) ¢evrilidir ve bu tuzlar suyla temas ettiginde hizli bir sekilde ¢oziniir. Volkan
kullerinin suyla temastyla birlikte 6nemli biyojeokimyasal etkileri olan nitrat, fosfat ve silika gibi
besin tuzlari ve bir¢ok eser metalin sudaki konsantrasyonlar: degisebilmektedir. Buna bagl olarak
fitoplankton dretimi énemli derecelerde etkilenebilir. Baz1 okyanus bélgelerinde (6rnegin Kuzey
Pasifik), volkanik patlamalarin 6nemli derecede diyatom ¢ogalmasina sebep oldugu uydu
goruntuleri (MODIS, SeaWIFS) ve deniz suyu analizleriyle ispatlanmistir. Volkan patlamalarina
bagli olarak olusan birincil tretimdeki bu artiglarin, atmosferdeki karbondioksit seviyesinde
diistislere sebep oldugu iddia edilmistir. Diinyanin bir¢cok bolgesinde yayilmis ve ozellikle
volkanik bolgelerde yogunlasan alkali (soda) géller, konumlari geregi volkanik patlamalardan ¢ok
etkilenen bolgelerdir. Ancak, volkan kiillerinin depolanmasiyla alkali gl sularinin kimyasal ve
biyolojik anlamda nasil etkilendigi heniiz bilinmemektedir. Tiirkiye’deki Van Golu, dinya
tizerindeki en biiyiik alkali géldiir ve etrafindaki Nemrut, Siiphan ve Tendiirek gibi yari-aktif
volkanlarinin ge¢mis donem patlamalarindan defalarca etkilenmistir. Bu ¢aligmada, volkanik
patlamalarin alkali gollerdeki birincil iiretime etkisini daha iyi anlayabilmek amaciyla, Van Goli
¢okellerinde, yaklasik 82,000 yil gegmise kadar uzanan 11 volkanik kil seviyesi ve bu seviyelerin
patlama 6ncesi ve patlama sonrasi degisimleri gozlemleyebilmek amaciyla Ust ve alt birimindeki
22 g6l ¢okel seviyesi incelenmistir. Yapilan analizlerde, biyolojik gosterge olarak, cokellerdeki
pigment degerleri (Klorin ve fukoksantin), uzun zincir alkenon igerigi, toplam organik ve
inorganik karbon igerigi gibi parametreler kullanilmistir. Jeokimyasal analizlere ek olarak,
¢okellerdeki diyatom igerigi de mikroskobik analizlerde incelenmistir. Sonug¢larimiz, volkan kiilii
seviyelerinin alt ve Ust ¢okellerinde biyolojik gdsterge oranlarinda ciddi degisimler oldugunu
ortaya koymustur. Volkanik patlamalarin fitoplankton tiretimini olumlu yonde etkileyebilecegi
gibi (denizel gibreleme etkisi), tam tersine, bir baska patlamada, biyolojik {iiretimi
diistirebilecegini de (zehirlilik etkisi) gostermektedir. Buna ek olarak, bazi volkan kiilii
depolanmalar1 kayda deger derecede biyolojik gosterge degisimlerine sebep olmamistir. Volkanik
kil depolanmasina karsi olugsmus olabilecek bu farkli biyolojik tepkilerin temel sebepleri,
patlamanin tipi (kimyasi) ve boyutu olabilecegi gibi patlamalarin olustugu dénemdeki ¢evresel ve
paleoiklim kosullar1 gibi Van Goli’niin evvelki biyojeokimyasal kosullarima bagli olmasi
muhtemeldir.

Anahtar Kelimeler: Volkanik patlama, Tefra, Volkan kili, Van Goll, Biyojeokimya,
Fertilizasyon, Pigment, Alkenon, Biyolojik isaretgiler
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ABSTRACT

Explosive volcanic eruptions can eject vast amounts of tephra (volcanic ash and larger
fragments) 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 (e.g. North Pacific),
satellite data (MODIS, SeaWIFS) and 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, Stiphan, Tendiirek volcanoes. In this study, in
order to understand the possible impacts of volcanic eruptions on alkaline lakes, 11 volcanic 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. The data 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 volcanic
eruptions.

Keywords: Volcanic eruption, Tephra, Volcanic ash, Lake Van, Biogeochemistry, Fertilization,
Pigments, Alkenones, Biomarkers
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San Andreas fayi tizerindeki varliginin kesfi izerinden 50 yildan daha fazla bir zaman ge¢mesine
ragmen, krip olarak adlandirilan asismik yiizey kaymasina hangi faktorlerin sebep oldugu veya
nasil bagladigi hala tam olarak bilinmemektedir. Kuzey Anadolu Fayi (KAF) iizerine yakin
geemiste yapilan uzay bazli jeodezi ve jeoloji ¢alismalari, fay tizerinde daha 6nce bilinmeyen bazi
kesimlerinde krip hareketinin varligini ortaya koymus ve kripin mekanizmasi, karakteristigi ve
nasil basladig1 konularinda énemli ipuglar1 sunmustur. Bu calismalarda KAF’m Ismetpasa ile
Saroz korfezi arasinda kalan bolimii daimi sagicilara dayali yapay agikli radar interferometri
(PSInSAR) ve Kiiresel konumlandirma (GPS) teknikleri kullanilarak arastirilmistir. Elde edilen
sonuglar asismik yiizey kaymasmin sadece Ismetpasa’da degil 1999 Izmit kingi tizerinde de
meydana geldigini gostermektedir. Artg1 kayma olarak baglayan bu krip depremden beri, yani 16
yildir devam etmektedir, ki bu da giintimiize kadar gozlenmis en uzun asismik art¢1 kaymadir.
Kaymanin zamansal degisimine bakildiginda bunun uzun yillar daha siirecegi ortaya ¢cikmaktadir.
Bu durum Ismetpasa’da ki krip hareketinin 1944 depreminden sonra basladigi varsayimini
desteklemektedir. Dolayisiyla dogrultu atimh faylarda gozlenen krip hareketinin fayin kendisi
iizerinde olusan biiyiik bir deprem tarafindan tetiklenebilecegi sonucu ¢ikmaktadir. Ismetpasa ve
Izmit faylar1 bol filloslikat mineral iceren ofiyolitik ve volkanik kayaglar icinden gegmektedir.
Buradan yola ¢ikarak krip hareketine fay zonu i¢inde bulunan zayif minerallerin sebep oldugu
sonucu ¢ikarilabilir. Marmara bolgesinde yapilan GPS ¢alismalart Marmara Denizi iginden gegen
KAF’m orta bolimlerinde de krip olma olasiligimin yiiksek oldugunu gostermektedir. Krip eden
kesimin yeri hakkinda heniiz bir goriis birligi olmasa da, Marmara denizi igindeki KAF {izerinde
krip eden bir segmentin varlig1 bolgenin tarihsel ve aletsel donemdeki sismik aktivitenin daha iyi
anlagilmas1 bakimindan ¢ok 6nemlidir. Ozellikle krip eden segmentlerin deprem kiriklarinin
durdurulmasinda, yavaslatilmasinda veya geciktirilmesinde oynadiklari roller diistiniildiigtinde
Marmara Denizi iginde krip eden bu segmentin 6zelliklerinin (6r. yeri, uzunlugu, hizi, derinligi)
iyi bir sekilde belirlenmesi beklenen Marmara depremi tehlikesinin daha iyi anlasilmasi
bakimindan hayati 6neme sahiptir.

Anahtar Kelimeler: San Andreas fay1, Kuzey Anadolu Fay1, kripin mekanizmasi,
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ABSTRACT

Although aseismic surface slip was first reported over fifty years ago along the San Andreas
Fault, its origin and timing on active strike slip faults and underlying physical processes remain
subjects of debate. Studies based on space geodesy and geology along the North Anatolian Fault
(NAF) reveal evidence for surface creep previously unknown along the NAF and also for its
mechanism, characteristics, and initiation. Using the persistent scatterer InSAR and GPS
techniques we investigate the western part of the NAF creeping section of the NAF from
Ismetpasa to Saros Bay. The results reveal that the central segment of the 1999 Izmit Earthquake
rupture has been creeping for over for the past 16 years since the earthquake, becoming the
longest lasting afterslip ever recorded. The slip pattern of ongoing surface creep on the Izmit
rupture supports the idea that stable fault creep may commence as postseismic afterslip, a
mechanism we proposed previously but could not confirmed due to the lack of pre- and post-
earthquake observations on creeping faults. Geological maps along the Ismetpasa and Izmit
creeping segments show that both fault zones run through ophiolitic and volcanic rocks with weak
phyllosilicate minerals, suggesting that the main reason for creep is the presence of weak
minerals in the fault zone. Therefore, this suggests that a stable surface creep can be triggered on
a section of a mature fault located within weak rocks following a large earthquake such as the
1944 and 1999 events. In addition to the Ismetpasa and Izmit segments, GPS measurements
suggest that central section of the NAF under the Sea of Marmara is creeping too. Although its
parameters are not well constrained and debated, the presence of a creeping segment of the NAF
in Marmara Sea presents a major mechanical complexity that must have played an important role
in the complex seismicity observed in historical and instrumental period. Considering that
creeping segments may stop, slow down or delay propagation of an earthquake rupture, it is
essential to estimate its parameters for seismic hazard of Istanbul and the Marmara region in
general.

Keywords: San Andreas Fault, NAF, creeping section
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Kibris Adas1 dogu Akdenizde Afrika ve Anadolu arasindaki dalan levha sinir1 boyunca yiikselen
bir adadir. Yeryiiziindeki en biiyiik depremler bu tiir ¢arpisan levha sinirlar1 boyunca meydana
gelirler; ancak, Kibris Yay1 boyunca aletsel donem i¢inde biiyiik depremlerin olmayisi, adanin
maruz kaldigi sismik potensiyelin ortaya konmasi agisindan tektono-jeomorfik yontemlerin
kullanilmasini gerekli kilmaktadir. Bugiine kadar ge¢cmisteki biiyiik depremlerle iligkili jeomorfik
unsurlarin varligi giiney Kibris kiyilari boyunca ortaya konmustur. Bu ¢alismada Kibris’in kuzey
kiyilarma doguda Karpaz Burnun’dan batida Korugam Burnu’na kadar Besparmak Daglarinin
kiyilart tizerinde yogunlasilmigtir. Bu kapsamda insansiz hava araci kullanarak jeomorfik
unsurlarin yiiksek ¢oziiniirliklii (2-10 cm) sayisal yiikseklik modelleri ve diferensiyel kiresel
konumlandirma sistemi (DGPS) kullanilarak yakin gegmiste yiikselmis denizel abrazyon
platformlart ve dalga asmim g¢entikleri haritalanmistir. Buna ek olarak mekansal olarak bir yiizey
kirigr ile yakin iligki halinde olan tsunami ¢okelleri bulunmustur. Yaptigimiz arazi ¢alismalarinda
cesitli kalkerli biyojenik malzeme 6zellikle Pleyistosen ve Holosen denizel sekileri, kosismik
olarak yiikselmis dalga asmim ¢entikleri ve tsunami ¢o6kelleri radyokarbon yontemi ile
yaslandirmak i¢in toplanmistir. Burada denizel sekilerin ve dalga asinim ¢entiklerinin mekansal
dagilislart ve bunlardan elde edilen tektonik ¢ikarimlar ile ilk kez bu calisma ile tanimlanan ters
faya ait bir yiizey kirgmin jeomorfik ozellikleri sunulacaktir. Bu galisma Istanbul Teknik
Universitesi Arastirma Fonu tarafindan desteklenmistir (Proje No:37548).

Anahtar Kelimeler: Kibris, yiikselme, denizel sekiler, kosismik deformasyon, dalga asmim
¢entigi, tsunami ¢okelleri

49



II. KIYI VE DENIiZ JEOLOJiSi SEMPOZYUMU, IODP-ECORD TOPLANTISI

15-16 EKIiM 2015, iTU MADEN FAKULTESI, IHSAN KETiN KONFERANS SALONU,
ISTANBUL, TURKIYE

TECTONIC GEOMORPHOLOGY OF THE NORTHERN CYPRUS,
INFERENCES FOR LONG-TERM AND COSEISMIC
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ABSTRACT

The island of Cyprus rises along the subducted plate boundary between Africa and Anatolia in the
eastern Mediterranean. The largest earthquakes on Earth occur along such convergent plate
boundaries; however, great earthquakes have not occurred in instrumental times along the
Cyprus arc, and thus its seismic potential remains to be assess using tectono-geomorphic
methods. The presence of geomorphic features likely associated with large paleo-earthquakes has
been demonstrated only along the southern coasts of Cyprus. In this study we focused on the
northern part of Cyprus between Cape Karpaz in the east and Cape Korugam in the west along
the coasts of the Besparmak (Pentadaktylos) Mountains. We acquired high-resolution (2-10 cm)
Digital Elevation Models using Structure from Motion and used a differential Global Positioning
System to level recently uplifted marine platforms and wave-cut notches. In addition, we found
evidence of tsunami deposits spatially associated with a surface fault rupture. We collected
various calcareous biogenic material to date Pleistocene marine terraces as well as Holocene,
coseismicaly-uplifted geomorphic features and tsunami deposits for radiocarbon dating. Here we
will present the spatial distribution of the marine terraces and wave-cut notches and their tectonic
implications, together with the geomorphic features of a reverse fault surface rupture that had not
been previously identified. This project is supported by Istanbul Technical University research
found. Grand number: 37548.

Keywords: Cyprus, uplift, marine terraces, coseismic deformation, wave-cut notches, tsunami
deposits
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Marmara Boélgesi deprem etkinligi bakimindan giiniimiizde oldugu kadar geg¢miste de aktif bir
kusak ic¢inde kalmaktadir. Giincel veri ve tarihsel kayitlardan bolgenin genel olarak Kuzey
Anadolu Fay kusaginin etkisinde oldugu bilinmektedir. Bu fay kusaginin dogrultu atim ozellikte
olmasina ragmen olusturdugu depremlerin bazilarinin tsunami etkisi yarattigi da bilinmektedir. Bu
calisma kapsaminda basta Kocasu Deltasi ve Kapidag Yarimadas: olmak giiney Marmara
kiyilarinda kritik 6neme sahip alanlarda 7 kisa hendek agilmig ve paleotsunami izleri
arastirtlmistir. Litolojik bakimdan uygun tabakalardan alinan 6rneklerde jeokimyasal analizler
gerceklestirilmis  ve Optically Stimulated Luminescence (OSL) yontemi ile 6rneklerin
yaslandirma caligsmalari yapilmistir.

Jeokimyasal analizler sonucunda ¢oklu proksi yaklagiminda siklikla kullanilan Na, Mg, Ca, Ti, Zr,
S, Sr elementleri ve C/N orant incelendiginde KDK-2, YEN-4, CAK-1 ve BK-7 numarali
orneklerin olasi bir tsunami deposunu temsil etme olasiliklar1 daha yiiksek bulunmustur. OSL
teknigi ile yapilan yaslandirmaya gore, KDK-2 6rneginin alindigi tabakanin 23 Mayis 1829
depreminde olugsmus bir tsunamiye ait olabilecegi soylenebilir. Benzer sekilde YEN-4 igin 10
Eylul 1509 depremi onerilebilir. CAK-1 6rneginin alindig1 olasi tsunami tabakasi ise 26 Ekim 740
veya 25 Ekim 989(?) tarihlerinde olusan depremlerden birine ait olabilir. Son olarak BK-7
drneginin OSL-yas1 25 Ekim 989, 2 Subat 1039 ve 23 Eyliil 1064 depremleri ile eslesmektedir.
Ayrica, CAK-1 ve BK-7 orneklerinin alindigi kiyr alanmna tsunami dalgalarmin ulagmasini test
etmek amactyla 25 Ekim 989 tarihli depremin kaynak ozellikleri giris parametreleri olarak
alnarak, kullaniciya dogrudan ve etkin bir sekilde tsunami dalgalarmm olusum ve gelisimlerini
gosterebilen  NAMIDANCE  programi ile sayisal tsunami modelleme  ¢alismasi
gerceklestirilmistir.

Anahtar Kelimeler: Tsunami, coklu-proksi yaklagim, Marmara Bolgesi, OSL yaslandirma,
sayisal tsunami modelleme.
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ABSTRACT

The Marmara Region is an active region in respect of strong earthquakes; mostly those occurred
on the North Anatolian Fault Zone which lots of historical earthquake have been recorded. Some
of these historical earthquakes produced tsunamis which caused significant damages along the
coasts. In the present study, 7 short trenches were dug at appropriate places along the coast in
order to identify probable sediment distributions by depth and therefore to investigate possible
paleotsunami traces in the southern coasts of the Sea of Marmara; especially around the Kocasu
Delta and the Kapidag Peninsula. The sediment samples recovered from the candidate tsunami
deposits have been analysed geochemically and dated by optically stimulated luminescence (OSL)
method.

Depending upon multi-proxy tools, e.g. some marker elements such as Na, Mg, Ca, Ti, Zr, S, Sr
and C/N ratios, the samples titled KDK-2, YEN-4, CAK-1 and BK-7 demonstrated that they might
have been tsunami deposits. On the basis of OSL-dating, the candidate tsunami layer from which
the KDK-2 sample was taken may correspond to the 23" of May 1829 earthquake. Similarly the
dating for YEN-4 is well matched with the event 10" of September 1509. Considering the error
limits of the dating method, CAK-1 may correspond one of the two events, occurred on 26" of
October 740 or 25" of October 989(?). Finally, the chaotic layer from which the BK-7 sample
was taken may have been deposited by a co-seismic tsunami hit the coast during one of the events
occurred on the 25" of October 989, 2" of February 1039 or 23 of September 1064.
Furthermore, in order to get understand how the coastal region where the samples of CAK-1 and
BK-7 were taken might have been reached by the tsunami waves of the 25" of October 989
earthquake, the numerical tsunami model of NAMIDANCE, which provides direct and efficient
visualization of tsunamis to the user, were generated by using the source parameters of this
earthquake as input.

Keywords: Tsunami, multy-proxy tools, Marmara Region, OSL dating, numerical tsunami
modeling.
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Kuzey Anadolu Fay: (KAF) kuzeybat: Tiirkiye’de ii¢ ana kola ayrilmaktadir. Bununla beraber
giincel yamulmalar ve Holosen yasl 6telenmeler genelde Kuzey Anadolu Fayi’nin Kuzey Kolu
(KAF-K) iizerinde gerg¢eklesmektedir. Marmara Denizi’nde KAF-K (zerindeki toplam atim
miktar1 tartismalidir ve literatiirde 4 ile 70 km araliginda farkli atim degerleri bildirilmektedir.
Atim miktarlarindaki bu belirsizlik, KAF-K boyunca Marmara Denizi icerisinde uzanan
havzalarin olusum kokeni hakkinda da tartigmalara neden olmaktadir. Marmara Denizi
igerisindeki havzalarin, bazi caligmalarda Kuzey Anadolu Fayi’nin yanal-atimli deformasyonu
oncesi olustugu ve daha sonra KAF tarafindan kesildigi belirtilmektedir. Buna kargin Marmara
Denizi havzalarinin Kuzey Anadolu Fayi’nin aktiviteleri ile agilmig yanal-atim kokenli havzalar
olduklar1 gériisii de mevcuttur.

Bu calismada Kuzey Anadolu Fayr’nin Kuzey Kolu (KAF-K) ile dik ag1 yapan Kretase yasl
faylart KAF-K’nun net atimini hesaplamakta kullanmaktayiz. Haritaladigimiz Kretase faylarinin
ve Orta Eosen yash volkanik kayalarin giincel konumlari, Marmara Denizi dogu kesiminde (31°
D boylami), KAF-K boyunca toplam 52+1 km sag yonlii yanal-atim gergeklestigini
gostermektedir. Orta Eosen yash volkanik kayalarda 6telenme gozlenmesi bu atimin Orta Eosen
sonrasi gergeklestigine isaret eder. 31° D boylaminda yer alan ve KAF-K’nin ikincil bir kolu
olarak diisiiniilebilecek Diizce Fay1 iizerinde, olasi bir 15 kilometrelik sag yanal dtelenme tespit
edilebilmektedir. Bu durumda Dogu Marmara bslgesinde KAF-K boyunca gergeklesmis toplam
atim ~67 kilometredir. Ek olarak, Dogu Marmara’da Kuzey Anadolu Fayi’mmn Orta Kolu
tizerinde, Sakarya Nehri’nin sag yonlii olarak 16+1 ile 26 km arasinda otelendigi bilinmektedir.
Bu durumda Kuzey Anadolu Fay Zonu’nun tiimii i¢in Dogu Marmara’da toplam atim 88+5
kilometredir.

En giincel GPS hiz caligmalari, Anadolu Levhasi’nin Avrasya Levhasi’na gore yilda ~23 mm
hizla batiya dogru hareket ettigini gostermektedir. Bu levha hizinda, Kuzey Anadolu Fay Zonu
iizerinde toplam 89 km yerdegistirme gerceklesebilmesi i¢in 3.9 milyon yil gerekmektedir.
Dolayistyla, Dogu Marmara’da Kuzey Anadolu Fayi’na baglt yanal atim tektoniginin baslangici
Pliyosen’dir (3.9 Ma). Kuzey Anadolu Fay: tizerindeki 89 kilometrelik toplam yer degistirme
miktar1 Marmara Denizi igerisindeki havzalarin transtansiyonel yapilar olarak agilabilmeleri i¢in
yeterlidir. Bu nedenle Marmara Havzalar1 Kuzey Anadolu Fayi’nin yanal-atim tektonigine baglh
olarak olusmustur.

Anahtar Kelimeler: Kuzey Anadolu Fay1 (NAF), Marmara Denizi, Yanal-Atimli havzalar, atim
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ABSTRACT

The North Anatolian Fault (NAF) splits into three major branches in northwestern Turkey.
However, most of the present strain accumulation and Holocene displacement is along the
Northern Branch (NAF-N). Estimates of total offset along the NAF-N range between 4 km to 70
km in the Marmara Sea region. These different estimates lead to different interpretations on the
formation of Marmara Sea Basins since they are arrayed along the NAF-N within Marmara Sea.
The Marmara Basins interpreted either as pre-strike-slip extensional basins cut by the North
Anatolian Fault, or strike-slip basins formed through the activity of North Anatolian Fault.

In this study we use Cretaceous faults sub-perpendicular to the NAF-N as precise offset markers.
Based on these faults, as well as the offset of the Middle Eocene volcanic belts, we report a
minimum 52+1 km cumulative dextral displacement along the NAF-N east of Marmara Sea near
31° E longitude. Displacement of the Middle Eocene volcanic belts shows that the offset is post-
Middle Eocene. If we assume an additional 15 km dextral displacement on the second strand of
the NAF-N (Duzce fault) the total offset along the NAF-N can be estimated as ~67 km in the
Eastern Marmara region. Adding the published offsets that range from 16 to 26 km on the
Southern Branch of the NAF give a total offset estimate of whole NAF zone as 88+5 km in the
Eastern Marmara region.

The most recent GPS velocity estimate suggests ~23 mm yr of total plate motion across and near
eastern Marmara Sea that would take 3.9 million years to accumulate 89 km of displacement on
the NAF. Thus, initiation of transform displacement must be Pliocene (3.9 Ma). This displacement
along the North Anatolian Fault is sufficient to open the Marmara Basins as transtensional
structures. Therefore, the Marmara Basins are not pre-transform but have formed during the
activity of the North Anatolian Fault.

Keywords: North Anatolian Fault (NAF), Marmara Sea, Transform fault basins, offset
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Kuzey Anadolu Fay1 (KAF) kuzeybati Tiirkiye’deki kesimi Kuzey, Orta ve Giney Kol olmak
lizere ii¢ ana kola ayrilir. M <7.6 biiyiikliigiindeki 1999 yili depreminden bu yana yapilmakta olan
sismik yansima ¢aligmalar1 genelde Kuzey Kol tizerine odaklanmis olup, buna karsin giiney
Marmara selfi boyunca uzanan Orta Kol’un karakteristigi hakkinda pek az yaymlanmis veri
bulunmaktadir. Bu galismada, hakkinda az bilgi bulunan KAF’in Orta Kol’u iizerindeki fay
geometrilerine odaklanarak, Orta Kol boyunca elde ettigimiz yeni ¢ok-kanalli sismik veriler ile
detayli manyetik ve batimetrik veriler sunulmaktadir. Calisma siiresince hem denizde hem de
karada manyetik O6l¢iimler yapilmis ve ayrica deniz altinda tespit edilen yapilarin karadaki
devamliliklarini bulabilmek amaciyla Bandirma Kérfezi giineyinin yeni bir jeolojik ve manyetik
haritasi hazirlanmistir.

Bandirma Korfezi ve Imrali Adasi arasinda elde edilen yeni jeofizik ve jeolojik veriler, Marmara
Denizi giiney selfi iizerindeki havzanin bir transtansiyonel havza oldugunu gostermektedir.
Sismik verilerin tektonik analizleri bu transtansiyonel havzanin, KAF’in Orta Kolu’nun pargalari
olan bir seri fayin aktivitesine bagl olarak acildigini1 gostermektedir.

Literatiirde KAF’in Orta Kolu iizerinde, Bandirma Koérfezi’nin ~200 km dogusunda, Sakarya
Nehri’nin sag yonlii olarak 16+1 ile 26 km arasinda 6telendigi bilinmektedir. GPS hiz
calismalarna gore, Marmara Denizi dogusu civarinda, Anadolu Levhast Avrasya Levhasi’na
gore, yilda ~23 mm hizla batiya dogru hareket etmektedir. Bu giincel levha hizinin geriye dogru
ekstrapolasyonu, KAF’mn Orta Kolu tizerindeki 16+1 ile 26 km arasindaki yer degistirmenin 0.7
ile 1.1 milyon y1l arasinda gerceklesebilecegini gostermektedir. Buna gore Orta Kol Pleistosen’de
olusmaya baslamis olmahidir ve dolayisiyla giiney Marmara Selfi’ndeki, Bandirma-imrali
transtansiyonel havzasinin olusumunun alt zaman limiti de Pleistosen gériinmektedir.

Anahtar Kelimeler: Kuzey Anadolu Fayi (KAF), Orta Kol, Giiney Marmara Selfi, sismik,
manyetik
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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 poorly known Middle Branch of the NAF, with focus on the detailed
fault geometry. 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.

A range of published estimates for the Sakarya River ofset, suggests 16+1 to 26 km of dextral
displacement on the Middle Branch of the NAF, 200 km east of the Bandirma Bay. The most
recent GPS velocity estimate suggests ~23 mm yr? of total plate motion across and near eastern
Marmara Sea. Extrapolating the GPS-based current plate motion back, it would take 0.7 to 1.1
million years to accumulate 16+1 to 26 km of displacement on the Middle Branch of the NAF.
This suggests a Pleistocene inception of the Middle Branch thus a Pleistocene lower age limit for
the formation of the Bandirma-Imrali transtensional basin, along the southern Marmara shelf.

Keywords: North Anatolian Fault (NAF), Middle Branch, Southern Marmara Shelf, seismic,
magnetic
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Deniz alanlarinda meydana gelen tsunamiler, genel olarak jeolojik olaylarla iliskilendirilmektedir.
Marmara Denizi i¢in, deprem ve depreme baglh biiyiik dlgekli deniz alti heyelanlari, tsunami
olusumda en temel etkilerdendir. Marmara kiyilarinda gergeklestirilen aragtirmalarda, gegmiste
meydana gelmis depremlerin yarattig1 farkli donemlere ait tsunamilerin izleri bulunmustur.

Marmara Denizi’nde meydana gelebilecek tsunami olaylarinin boyutu, tsunamiyi yaratan sismik
aktivitenin ve deniz alti heyelanlarinin buyuklugi ile iliskili olabilecegi beklenmelidir. Marmara
Denizi gibi yar1 kapali basenlerde meydana gelebilecek tsunamiler, yaratabilecekleri yliksek
dalgalarin etkisi ile kiyr boyunca yikicr etkiler olusturabilecek ve kiyr ve deniz alti yapilarini
kullanilamaz hale getirebilecektir.

Marmara denizi, gerek sismik aktivitenin yogunlugu ve gerekse kiitle hareketleri agisindan
potansiyel alanlarmin yaygmligi nedeniyle, tsunami tehlikesi tagiyan alanlardandir. Bolgede yer
alan Kuzey Anadolu Fay Zonu (KAF), litosferi kesen ve Marmara Denizi altinda farkli
uzanimlara sahip oldugu bilinen en 6nemli fay zonudur. 17 Agustos 1999 depreminde, Hereke
kiyilarinda deniz sularinin ve dalgalarin, yaklagik yiizlerce metre kiyidan igeriye tsunami etkisiyle
girdigi bilinmektedir.

Marmara Denizi kuzey kita sahanliginda gergeklestirilen sig sismik caligmalardan elde edilen
verilerin degerlendirilmesiyle, 6zellikle kita sahanligi kenarinda meydana gelebilecek deniz alti
heyelan alanlar1 tespit edilmistir. Bolgede meydana gelebilecek sismik aktiviteler sonucunda
olusabilecek deniz alti heyelanlarina bagli olarak tsunamilerin olusabilecegi ve 6zellikle kiyisal
alanlari etkileyebilecegi diistiniilmektedir.

Anahtar Kelimeler: KAF, heyelan, tsunami, self kenar1
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ABSTRACT

In general, tsunamis can occur in marine areas and it is associated with geological events.
Submarine landslides triggered by the earthquakes are the main effects of the formation of
tsunami in the Sea of Marmara. Traces of past tsunamis caused by earthquakes of different
periods, were found as a result of research carried out in the coastal area of Marmara.

Size of the tsunami events that occurred in the Marmara Sea should be expected to be associated
with the size of the seismic activity and submarine landslides. Coastal zones and underwater
structures could be under the devastating effects of the high waves which may created by tsunami
in the semi-enclosed basins such as the Sea of Marmara.

Tsunami risk of the Sea of Marmara are very high due to the intense seismic activity and mass
movements along the shelf edge. Most important North Anatolian Fault Zone which is located at
the northern Marmara, cut the lithosphere and have different extention. The waves and the sea
waters entered about hundreds of meters along the Hereke coastal zones by the effect of the
tsunami during the 17 August 1999 earthquake.

Shallow seismic data are collected from the northern continental shelf of Marmara Sea and
interpreted. Existence of underwater landslides along the shelf edge were determined from the
interpreted shallow seismic records. In the region, tsunami may occur as a result of seismic
activity and underwater landslides and may affect of the coastal areas.

Keywords: NAF, landslide, tsunami, shelf edge
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Tsunami kaynakli akimlar kiy1 bolgelerinin morfolojik degisikliklere maruz kalmasinda énemli
rol oynamaktadir. Tsunami hareketi nedeniyle olusan morfolojik degisiklikler sediman taginimi ve
dolayistyla erozyon, tortulasma ve oyulma olarak kategorize edilebilir. 2004 ve 2011 yilinda olan
yikict tsunamiler deniz yapilari iizerinde biiyiik hasara yol agtigi gibi, ozellikle kum kiyi
ovalarinda, nehir agizlarinda ve bu olusumlarin ¢evrelerinde morfolojik degisikliklerilere sebep
olmugtur. Firtina dalgalarindan kaynaklanan sediman taginimi genis 6lgekli olarak ¢aligilmaktadir
ama tsunami ve kiyr morfoloji problemleri iizerindeki aragtirmalar yeni ve gelismekte olan bir
arastirma konusu durumundadir. Tsunami etkisi altinda deniz tabani ve karada olugan oyulmalarin
hesaplanmasi icin zemin ve sediman fiziksel ozellikleri ve morfolojiye ek olarak, yersel ve
zamansal degisen tsunami parametrelerinin birlikte incelenmesi gerekmektedir. Boylece tsunami
nedeniyle olusan morfolojik degisikliklerin dagilimi topografya, tsunami akimi ve zemin
malzemesinin ozellikleri goz o6niine alinarak yapilabilir. Rouse sayisi, sediman hareketinin
baslama gostergelerinden biridir. Bu nedenle, sediman tasinma modlari Rouse sayisinin degisimi
takip edilerek de goriilebilir. Bu ¢aligmada, tsunami sirasinda ¢aligma alanindaki Rouse sayisinin
yersel ve zamansal degisimi incelenmistir. Alan ¢aligmasi olarak, Tiirkiye'nin giineyinde bulunan
Akdeniz’in Antalya bolgesi civarindaki kisminda meydana gelebilecek kritik bir tsunami
senaryosu diistiniilmistiir. Bu senaryonun sonucunda olusabilecek tsunami baskini ve morfolojik
degisiklikler incelenmistir. Rouse sayisiin yersel ve zamansal degisimleri tsunami similasyonu
ile hesaplanmis, ayrica zemin malzemelerinin olas1 hareketleri belirlenmis ve tartigiimistir.

Anahtar Kelimeler: Morfoloji, Sediman, Tsunami, Rouse sayist
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ABSTRACT

Tsunami induced flows expose the morphological changes at the coastal zone. The morphological
changes due to tsunami motion could be categorized to sediment transportation and hence
erosion, deposition, scouring. The recent devastating tsunamis in 2004 and 2011 have not only
caused extensive damage on marine structures but also cause morphological changes especially
in the sand coastal plains, river mouths and their surroundings. The sediment transports by storm
wave have been studied extensively but the problem of tsunami and morphology still need further
investigations. However, it is remained a developing field of study yet since the validation
methods for real cases are complicated. In order to achieve a better validation, the data for both
topography and bathymetry are necessary before and after the hazard. The distribution of
morphological changes due to tsunamis can be governed by topography, tsunami current and the
characteristics of ground material. Rouse number is one of the indicators to describe the
initiation of sediment motion. Therefore the transport modes of the sediment can be observed by
following the change of the Rouse number. In this paper the spatial and temporal change of Rouse
number in the study domain during a tsunami is investigated. As the case study the tsunami
inundation and morphological changes near Antalya region in Mediterranean Sea at south of
Turkey due to a critical tsunami scenario is studied. The spatial and temporal changes of Rouse
number are computed by the tsunami simulation and the possible movement of the ground
materials are determined and discussed.

Keywords: Morphology, Sediment, Tsunami, Rouse number
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Poliaromatik  hidrokarbonlar (PAH), Poliklorlu bifeniller (PCB) ve Pestisitler, AB
direktiflerinde(2013/39/EU; 200/60/EC) ve Bolgesel Denizler Sozlesmelerinde (Barselona,
Biikres) belirtilen, dncelikli kirletici gruplarindadir. Cevre ve Sehircilik Bakanliginin destekledigi
TUBITAK MAM Cevre ve Temiz Uretim Enstitiisii tarafindan yiiriitiilen Denizlerde Biitiinlesik
Kirlilik izleme Projesi kapsaminda, 2014 yilinda, Karadeniz yiizey sedimanlarinda Toplam Petrol
hidrokarbonlari(TPH), Cok halkali Aromatik Hidrokarbonlar (PAH’lar), Cok Klorlu
Bifeniller(PCB’ler) ve Pestisitlerin bolgesel dagilimlart arastirilmistir.  Ornekleme 20-60 m
derinlikte ve yumusak taban yapisindaki 12 sediman istasyonunda gergeklestirilmistir.

Zonguldak ilindeki komiir madenlerinin etkisini diisiindiiren, yliksek konsantrasyonda Corg, TPH
ve PAH bilesikleri tespit edilmistir (TPH: 110,85 mg/kg kuru agirlik ve Toplam PAH: 4918 pg/kg
kuru agirlik). S6z konusu istasyonda bazi PAH bilesenlerinin (Acenapthelene, Florene,
Phenanthrene, Anthrecene, Benzo (a) anthrecene, Benzo (ghi) Perylene ) ERL standardindan
yiiksek oldugu belirlenmistir.

Tum istasyonlarda 7 PCB bileseninin (PCB28, PCB52, PCB101,PCB118, PCB138, PCB153 and
PCB180) toplam1 ERL standardinda verilen degerin (22,7 pg/kg) altindadr.

Pestisit bilesenlerine bakildiginda DDT ve tiirevleri, , a-BHC, b-BHC, d-BHC ve Aldrin tim
istasyonlarda tespit edilmistir. Desarjlara yakin olan istasyonlarda ERL degerlerinin tizerinde
konsantrasyonlar saptanmus olsa da diinya ¢apinda belirlenen seviyelere kiyasla daha disiik
kalmaktadir.

Bu calisma ile organik kirlilige iliskin kalite durum degerlendirmesi yapilmustir. Sonuglarin, iyi
gevresel durum hedeflerinin olusturulmasina ve insan kaynakli baskilarla iligkili 6nlemlerin
alinmasina katki saglamasi beklenmektedir.

Anahtar Kelimeler: Sediment, Karadeniz, PCB, PAH, ERL
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ABSTRACT

Polyaromatic hydrocarbons (PAHs), Polychlorinated biphenyls (PCBs) and Pesticides are
important group of priority pollutants included in the EU directives (2013/39/EU; 200/60/EC)
and Regional Seas Conventions (Barcelona ve Bucharest). Spatial distribution of total Petroleum
hydrocarbons (TPH), PAHs, PCBs and Pesticides were investigated in surface sediments from the
Black Sea shelf area of Turkey and assessed for their potential risks under the ongoing National
Integrated Monitoring Project (2014-2016) implemented by TUBITAK-MRC and supported by the
Ministry of Environment and Urbanization. 12 sediment stations were monitored in 2014 laying
in 20-60 m depths range and having soft bottom typology.

Highest concentrations of TPH and PAHs were recorded at the station impacted by the coal
mining at Zonguldak province (TPH: 110.8540 mg/kg dw and total PAHs: 4918 ug/kg dw).
Concentrations of some of the individual PAH compounds such as Acenapthelene, Florene,
Phenanthrene, Anthrecene, Benzo (a) anthrecene, Benzo (ghi) Perylene appeared to be relatively
higher by ERL (effect range low) standards at the same station.

PCBs such as; PCB28, PCB52, PCBI101, PCBI118, PCBI38, PCB153 and PCBI180 (ICES 7)
were recorded with lower contents (below ERL standards).

Pesticides including DDT and derivatives, a-BHC, b-BHC, d-BHC and Aldrin were detected in all

stations. Concentrations above the ERL values were recorded in the stations close to discharges
but not especially high in comparison to levels reported from throughout the world.

The present data provides a baseline to develop targets for good environmental status and assess
the effectiveness of environmental management activities against eventually future anthropogenic
organic pollution.

Keywords: Sediment, Black Sea, PCB, PAH, ERL
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Birgok kirleticiler arasinda agir metaller dogada uzun siire kalmalart ve biyojeokimyasal
dongiilere bagli olarak zenginlesmeleri (biyobirikim) nedeniyle ekolojik risk olugtururlar. Agir
metaller nehre ve sucul ortamlara drenaj havzalarindaki kimyasal kayag¢ ayrismalari, kentsel, evsel
ve endiistriyel atik su desarji, maden isletmeciligi ve izabe siiregleri, fosil yakitlar, metal isleme ve
imalat sanayi, hava deniz ara yiizeyindeki atmosferik girdiler gibi antropojenik ve dogal yollarla
katilirlar. Tnsan saghigina zarar verebilen inorganik maddelerden sayilan agir metaller gesitli siireg
ve gevrimler sonucu sedimente baglanmakta ve gol ve denizlerin tabaninda depolanmaktadir. Gl
ve deniz karotlar1 degerli tarihi bilgiler iceren ve farkli analitik teknikler kullanilarak okunabilir
cevre arsivleri olarak kabul edilir. Bir denizden 6rneklenmis karot ¢okellerinin Kirlilik dncesi
element degerleri ile 6lgiilen element konsantrasyonlarmin karsilastirilmast denizel ortamin
gecirdigi tarihi degisim hakkinda 6nemli veriler sunar.

Karadeniz 4.2 105 km®lik yiiz6l¢iimiiyle, biiyiik bir i¢ deniz olup, Tiirk Bogazlar1 sistemi
sayesinde Akdeniz'e baglanir. iki tabakali su sistemine sahip olan Karadeniz’in, tist tabakasi 17
psu tuzluluga, Akdeniz kokenli sulardan olusan alt tabakanin tuzlulugu ise 38.5 psu’dur. 150 m
Asagida, anoksik kosullar gecerli; anoksik bolge Karadeniz'in toplam hacminin% 87 kapsar.
Karadeniz'in yiizey dolagimi bir anti-siklonik rim akimi ile karakterize edilir. Karadeniz kiy1
alanlarina nehir (Tuna, Dinyeper, Dinyester, Don ve Kuban nehirleri) endiistriyel, tarimsal girdiler
ve yerli kanalizasyonlar gibi bircok dogrudan ve dolayli desarjlar yapilarak kiyr alanlari
kirletilmektedir.

Bu calismada Karadeniz’de orneklenmis, karot orneklerinde agir metal girislerinin tarihini
degerlendirmek ve Tuna Nehri’nin Tiirkiye kiyilarina olan kirlilik etkisini belirlemek icin karot
profili boyunca jeokimyasal ve sedimentolojik analizler yapilacaktir. Giineybat1 Karadeniz® deki
kirlilik seviyesi karot sediment 6rneklerindeki tane boyutu ve agir metal (Al, Cd, Co, Cr, Cu, Fe,
Pb, Mn, Ni and Zn) dagilimlar1 incelenerek arastirilmistir. Cakil ve kum miktari eleme teknigi ile
tespit edilmistir. Karot sedimentlerindeki silt ve kil dagilimi lazer sedigraph aleti ile
belirlenmistir. Agir metal analizleri toplam ¢dziiniirlestirme isleminden sonra ICP-MS aletii
kullanilarak o6l¢tilmiistiir. Elde edilen metal verileri zenginlesme faktorii (EF), kirlilik faktorii
(CF) ve Kirlilik yiki indeksi (PLI) gibi jeo-istatistik metotlarla degerlendirilmistir. Jeo-
istatistiksel hesaplamalarda temel deger olarak, her bir elementin en diisiik 10 konsantrasyonunun
ortalamasi background degeri olarak kullanilmuistir.

Karot sedimentleri ¢ogunlukla kil (49-74%) ve silt (23-41%) az miktarda da kum (0.5—
14%)igermektedir. Ortalama metal degerleri mg kg™' olarak; Al igin 55710, As icin 30, Cd icin
1,1, Coigin 14, Crigin 79, Cu icin 32, Mn icin 1472, Ni icin 60, Pb igin 41, V i¢in 122 ve Zn igin
120 olarak hesaplanmustir. Genellikle, biitiin agir metaller (Co, Cr, Cu, Pb, Mn, Ni, V ve Zn) ve
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arsenik karotun 50 cm’sinden karot yiizeyine dogru genel artis egilimi gostermektedir. Agir
metaller ve onlarin EF ve CF degerlerinin dikey dagilimina dayanarak, Giineybat1 Karadeniz self
¢okellerinin Co, Cr, Cu, Pb, Mn, Ni, V ve Zn ile orta derecede kirletildigi, Cd agisindan ise
bolgenin dogal jeolojik kosullara paralellik gosterdigi belirlenmistir. EF, CF ve PLI degerleri
blyiuk Avrupa ve Asya nehirlerine (Tuna, Dinyeper, Dinyester, Don ve Kuban nehirleri)
aritilmamis atik sularin endiistriyel, tarimsal ve kanalizasyon faaliyetleriyle verilmis olabilecegini
gostermektedir. Bu ¢aligmanin sonuglari, TUBITAK projesi 114Y240 destegi ile elde edilmistir

Anahtar Kelimeler: Karadeniz, kirlilik, sediment, agir metal, kirlilik yiikii indeksi
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ABSTRACT
Among the various contaminants, heavy metals constitute ecological risks because of their
environmental persistence and bioaccumulation during biogeochemical recycling. Heavy metals
can be introduced to river and other aquatic environments by natural and anthropogenic
processes such as chemical leaching of bedrocks in the drainage basins, discharge of urban
runoff, domestic and industrial wastewater, mining and smelting operations, fossil fuel
combustion, processing and manufacturing industries, and atmospheric deposition across the air—
sea interface. Heavy metals which are considered inorganic materials can harm human health.
They are attached to the sediments by various processes and deposited on the floors of lakes and
seas. as a result of various processes and cycles. Marine and lake Sediment cores contain
valuable historic information on anthropogenic pollution and natural processes, and are
considered as environmental archives readable by employing different analytical techniques. The
comparison of measured concentrations with the baseline values in marine cores allows the
identification of historical changes in the marine environment.

The Black Sea is a large inland sea, with a surface area of 4.2 105 km2. It is connected to the
Mediterranean by means of the Turkish Straits system. Its two-layer water system is composed of
an upper layer with a salinity of ~ 17 psu and a lower layer of Mediterranean origin with a
salinity of ~ 38.5 psu. Below 150 m, anoxic conditions prevail; the anoxic region encompasses
87% of the total volume of the Black Sea. The surface circulation of the Black Sea is
characterized by an anti-cyclonic rim current. There are many direct and indirect discharges
such as the riverine (the Danube, Dnieper, Dniester, Don and Kuban rivers) industrial and
agricultural inputs and domestic sewage, which are distributed to the cause the coastal areas.

In this work, geochemical and sedimentological analysis of the sediment cores, sampled from the
Black Sea, will be conducted in order to assess the history of heavy metal inputs and the effects of
pollution of the Danube River on Turkey’s coastal sediments. The pollution level in the south-
western Black Sea was determined by investigating grain size and heavy metals (Al, Cd, Co, Cr,
Cu, Fe, Pb, Mn, Ni and Zn) distributions. Gravel and sand were determined in a presentative
portion of each sample using, sieving techniques. Silt and clay distributions of core sediments
were analysed using laser granulometry. Sediment samples were analysed for metals using ICP-
MS after a total digestion. The heavy metal data was evaluated using geo-statistical methods such
as enrichment factor (EF), contamination factor (CF) and pollution load Index (PLI). For geo-
statical calculations, an average concentration of the lowest 10 samples of each element is used
as the background values.
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The core sediments consist mainly of clay (49-74%) and silt (23-41%) with small amounts of sand
(0.5-14%). The average concentrations of metals measured in mg kg~ are; 55710 for Al, 30 for
As, 1,1 for Cd, 14 for Co, 79 for Cr, 32 for Cu,1472 for Mn, 60 for Ni, 41 for Pb, 122 for V and
120 for Zn. Generally, all heavy metals (Co, Cr, Cu, Pb, Mn, Ni, V and Zn) and arsenic show an
overall increasing trend from 50 cm to top of the sediment cores. Based on the vertical
distribution of trace metals and their EF and CF values, the Southwestern Black Sea shelf
sediments are moderately polluted with As, Co, Cr, Cu, Pb, Mn, Ni, V and Zn, and unpolluted to
moderately polluted with Cd. The EF, CF and PLI values indicated anthropogenic influence
caused by the input of untreated industrial wastewater, agricultural activities and domestic
sewage from the large European and Asian rivers (the Danube, Dnieper, Dniester, Don and
Kuban rivers). The results of the present study were obtained with the support of the TUBITAK
project 114Y240.

Keywords: Black Sea, pollution, sediment, heavy metal, pollution load Index.

68



II. KIYI VE DENIiZ JEOLOJiSi SEMPOZYUMU, IODP-ECORD TOPLANTISI

15-16 EKIiM 2015, iTU MADEN FAKULTESI, iIHSAN KETiN KONFERANS SALONU,
iISTANBUL, TURKIYE

SEDIMAN FAZINDA METAL-HUMAT KOMPLEKSLERININ
OLUSUMU ve METAL KATYONLARININ MOBILiZASYONU

Jiilide Hizal?, Resat Apak®
@Yalova Universitesi, Miihendislik Fakiiltesi, Kimya ve Siire¢ Miihendisligi Boliimii, Yalova
Pfstanbul Universitesi, Miihendislik Fakiiltesi, Kimya Boliimii, Istanbul
hizalyucesoy@gmail.com

0z

Humik maddeler, sedimanlarda metal mobilizasyonunu saglayan onemli Dbilesiklerdir.
Sedimanlardaki organik maddenin yaklagik %40' 1 hiimik maddeleri igerir. Si, himik asitler
icindeki baslica elementtir. Bunu Al, Fe, Ca ve Mg takip eder. Ca' un sekerlere olan affinitesi
distintldiigiinde  Ca-hiimat  etkilesiminin  hiimik  asit yapisindaki monosakkaritlerden
kaynaklandig1 sonucuna varilmaktadir. Bundan baska Ag, B, Cu, Ni, Pb, Sn, Zn ve Zr metalleri de
marin  hiimatlarin  yapisinda yer almaktadir. Ozellikle gen¢ sedimanlardaki metal
mobilizasyonunda rol alan baglica katyonlar Cu ve Zn olmakla birlikte Ni, Fe, Co ve ¢ok az
miktarda Mn katyonlar: da yer alirlar. Fllvik asitlerin sudaki ¢ozintrlukleri humik asitlerden
daha yiiksek oldugundan fiilvik asitler metal katyonlarmin daha derin zonlara mobilizasyonuna
sebep olmaktadir. Hiimik asitler ise daha diisiik ¢6ziiniirliige sahip olup buna karsilik metal
katyonlariyla kararli bilesikler olustururlar. Bu sayede metal katyonlarinin kontrollii
mobilizasyonunu saglayarak metal katyonlarmi yiizeye daha yakin sedimanlarda tutarlar.
Caligmalarimizda ¢evresel ortamlarda hiimik asit-metal etkilesiminin anlasilmasini kolaylastirmak
amaciyla hiimik asitlerin Cu(II) komplekslerinin stabilite sabitleri tayin edilmis, ayrica Cu(Il),
Cd(IT) ve Pb(Il) katyonlarinin hiimik asit varliginda, kil mineralleri tizerindeki adsorpsiyonlari
modellenmistir. S6z konusu ¢aligmalarin ilkinde, proton salmimi yapabilen -COOH ve Ar-OH
gruplarmim asitlik sabitleri ve Cu(II)-hiimat komplekslerinin olusum sabitleri tayin edilmistir.
Denemeler sonucunda hiimik asitlerin kat1 ve siv1 fazlar arasindaki dagilimi, yiizey protonlanmasi
ve metal-hiimat komplekslesmesinin mekanizmast ortaya konmustur. S0z konusu HA
6rneklerinin asitlik sabitlerinin 4<pH<7, 8<pH<11 ve 11<pH<I3 olmak tizere 3 ayr1 pH
bélgesinde yogunlastiklari, bu bolgelerdeki sabitlerin de karboksilik asit, fenol ve monosakkarit
yapisindaki OH’ lardan kaynaklandigi sonucuna varilmistir. Cu(II)-hiimat kompleksleri igin Log
K1 ve Log K» degerleri, sirasiyla 7-40 ve 16-27 olarak bulunmustur. Diger galismada ise, kil
mineralleri, metal katyonlar1 ve hiimik asit arasindaki etkilesimler ikili yiizey-metal, ylizey-ligand
ve Ucll ylzey-metal-ligand komplekslerinin tiir dagilimlar1 ve ilgili stabilite sabitleri bazinda
incelenmistir. Dustik pH’ lardaki metal adsorpsiyonunun hiimik asit varliginda azaldigi
g6zlenmistir. Kil mineralleri, metal iyonlarina kars: hiimik asit varliginda daha ¢ok kelatlayici
iyon degistirici sorban gibi davranmaktadir. Sonug olarak gozlenen toplam metal sorpsiyonu, ikili
=S,0Me (allimina yizeyi- metal kompleksi), Gcli =S10MeL; (silika ylzeyi-metal-himik asitin
karboksilik gruplari arasinda olusan kompleks) ve =S,0CuL 3 (allimina ylzeyi-metal-hiimik asitin
fenolik gruplari arasinda olusan kompleks) yiizey komplekslerinin olusumlarinin toplamiyla
aciklanmistir. Boylelikle, deniz, yiizey suyu, sediman ve yeralti suyu fazlarindaki ¢iplak agir
metal katyonu ve hidrolize metal tiirlerinin mobilitesinin mekanizmasi kil mineralleri {izerinde
metal ve hiimik asit sorpsiyonu ile modellenmistir.

Anahtar Kelimeler: hiimik asit, agir metal, sediman, metal-hiimat komplekslesmesi, yiizey
komplekslesmesi
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ABSTRACT

Humic acids, which provide mobilization of metal in sediments, are important compounds. 40% of
organic matter in sediments consists of humic substance. The essential element in humic acids in
sediments is Si. Additionally, Al, Fe, Ca and Mg are also abundant in sediments. Considering the
binding affinity of Ca to saccharites, it is decided that the interaction between Ca ion and humate
sourced from monosaccharite structure of humates. Furthermore, Ag, B, Cu, Ni, Pb, Sn, Zn and
Zr are included in marine humates. The primary cations playing important role in metal
mobilization in recent sediments are Cu and Zn. Ni, Fe, Co and Mn cations accompany to Cu and
Zn through this process. Because of having higher solubility than humic acid, fulvic acid induces
the metal mobilization to deeper zones. Despite of its lower solubility, humic acid gives stable
complexes with metal cations. Thus, it provides controlled mobilization of metals and keeps them
shallow zones. In our studies, in order to enable a better understanding of humic acid-metal
interaction in environment, the stability constants of Cu(ll)-humate complexes were determined,
and Cu(ll), Cd(ll), Pb(ll) adsorptions on clay minerals in the presence of humic acid were
modeled. In the first study, the acidity constants of -COOH and Ar-OH groups and the stability
constants of Cu(ll)-humate complexes were determined. As a result of the study, the separation of
humic acid between solid and liquid phases, the surface protonation and the mechanism of metal-
humate complexation are introduced. The acidity constants of humic acid samples are focused on
three different pH range such as 4<pH<7, 8<pH<11l and 11<pH<13. These pH ranges
correspond carboxylic groups, fenolic groups and poliolic groups of monosaccharides,
respectively. Log K; and Log K values of Cu(ll)-humate complexes were found to be 7-40 and
16-27, respectively. In other study, the interactions among clays, metal cations and humic acid
were investigated as regards of the species distribution of binary surface-metal, surface-ligand
and ternary surface-metal-ligand complexes, and related stability constants. It is observed that
the metal adsorption is decreased in the presence of humic acid, and clay minerals behave as a
chelating ion exchanger for metal cations. Consequently, observed total metal adsorption is
explained as sum of the surface complexation of binary =5,0Me (alumina surface-metal
complex), ternary =S;0OMeL; (complex formed among silica surface, metal and carboxylic groups
of humic acid) and =S,0CuL 3 (complex formed among silica surface, metal and phenolic groups
of humic acid). Thus, the mobilization mechanism of sole (unhydrolyzed) metal ion and
hydrolyzed metal species in marine, surface water, sediment and groundwater is modeled by the
aid of metal and humic acid sorption on clay minerals.

Keywords: humic acid, heavy metal, sediment, metal-humate complexation, surface complexation
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Trabzon ili yerlesimi ¢ogunlukla kiyr bolgesinde yogunlagmustir. Dolayisiyla, Karadeniz, kiyi
bolgesindeki yasamin kaginilmaz olarak atik deposu goérevini gormiistiir. Calisma alaninda,
Trabzon Belediyesi’nin yaptirmis oldugu derin desarj hatti disinda bir ¢ok yerlesim alani evsel,
endiistriyel ve tarimsal atiklarint hicbir isleme tabi tutmadan Karadeniz’e birakmaktadir.

Bu ¢alismanin amaci, Trabzon’un iki buyiik ilgesi olan Akgaabat-Of arasinda kalan alandaki
giincel deniz tortularindaki agir metal kirliligini, ayn1 bélgede 127 metre derinden alinan ve ¢ok
daha az kirlenmis oldugu diistiniilen bir 6rnekle karsilastirarak ortaya koymaktir.

Caligilan ornekler 4.5 ila 82 m su derinliginden, deniz tabaninin yaklagik tst ilk 25 cm’den
“orange peel bucket” yontemiyle, KTU DENAR-1 arastirma gemisiyle alinmistir. Kum ve kil
boyutundaki drnekler kurutulduktan sonra -100 mesh boyutundaki malzemenin analizleri ICP-MS
yontemiyle ACME (Kanada) laboratuvarlarinda yaptirilmistir.

Hesaplamalar sonucunda, Co, Pb, Hg, Mn, V, P ve Ag degerleri yerlesim ve niifus yogunlugunun
fazla oldugu ve evsel atiklarin denize desarj oldugu lokasyonlarda; Cu, Cd, Pb, Zn, Mn ve Fe

degerleri ise sanayi atiklarinin ve maden isletme atiklarinin denize desarj oldugu lokasyonlarda
kirlilik anomalisi olarak tespit edilmistir.

Anahtar Kelimeler: Karadeniz, Trabzon, agir metal, kirlilik, giincel sediment
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ABSTRACT

The population of Trabzon region is densely located on the seashore. Therefore, Karadeniz
unavoidably became a final discharge location at the region. Besides to Trabzon municipality
deep-sea discharge collector, most of the residential area discharge household, industrial and
agricultural wastes to Karadeniz without any treatment.

The main purpose of this study is to determine the extent of heavy metal pollution in the studied
sediments comparing with the sediment (thought to be least polluted) that collected from 127 m
depth in the same area.

Samples were collected from 4.5 to 82 meters water depth via sea vessel KTU DENAR-I. An
orange peel bucket method were used for sampling, therefore, the upper 25 cm portion of the sea
floor was sampled.

According to determinations, concentration values of Co, Pb, Hg, Mn, V, P and Ag in sediments
that were collected from front of the densely populated urban discharge areas are shown

pollution. Similarly, concentration values of Cu, Cd, Pb, Zn, Mn and Fe in sediments that were
collected from front of industrial and mining camp fields are given anomaly of pollutions.

Keywords: Karadeniz, Trabzon, heavy metal, pollution, recent sediments
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Egirdir Golii; Jeolojik olarak Bati Toroslarin Kuzeyinde Isparta dirseginde tektono-karstik bir
¢okiintl icerisinde yer almaktadir. Gl ¢anagimin sekillenmesinde giineyinden gegen faylarin rolii
biiyiiktiir. Egirdir Golii Ulkemizin dogal ikinci bityiik dogal tath su goliidiir. Isparta sehri, su
ihtiyacinin biiyiik boliimiinii gélden saglar. Gol, K-G yoniinde yaklasik 50 km uzunluga ve D-B
yoniinde yaklagik 17 km genislige sahiptir. Goliin maksimum su kotu 919,2 m, en dar yeri 1,5 km,
ortalama su derinligi 7-8 m olup, yiiz 6l¢timii yaklasik 480 km? dir. G6l en dar yerinde 1,5-2 m su
derinligine sahiptir ve bu hattin kuzeyi Hoyran, giineyi ise Egirdir bolumu olarak isimlendirilir.
Goliin giineyindeki regiilator vasitasiyla sularinin bir kismini daha diisiik kotta bulunan Kovada
Goliine bosaltilmaktadir. Calisma sirasinda  Egirdir G6lU’nde 26 istasyonda gozlem yapilmis
(CTD, sekidisk, sicaklik, derinlik, pH) ve Eckman kepgesiyle dip ¢amurlarindan 6rnekleme
yapilmustir. Barla-Bedre koyundan, dogu yoniinde yaklagik 2 km araliklarla 3 noktadan ve Goliin
Hoyran bolumii ortasindan 1 noktadan, Livingstone karot 6rnekleyicisiyle dip sedimanlarinda
yapilan sondajlarda alinan karotlar 2-4 m arasinda degismektedir. Karot numuneleri genellikle
killi, az miktarda siltli ve kumlu olup igerisinde yer yer fosilli seviyeler mevcuttur. Alinan
numunelerde sedimantolojik incelemelerin yani sira jeokimyasal analizler (XRF) ve radyometrik
yas tayinleri yapilmigtir. XRF sonuglar1 gélsel sedimanlarda Mn, Fe, Ca, Al, Pb, Ti, K, Cu, Zn,
Ni, Cr, Co ve Hg elementlerinin ¢esitli oranlarda varligini ortaya koymustur. Jeoakiimiilasyon
indeksi,(Ije), Zenginlesme Faktorii (EF) ve kaynak konrolii kullanilarak sedimanlarin antropejenik
yada dogal yollarla ne kadar kirlendigi ortaya konacaktir. Her bir elementin ortalama degeri
hesaplanacak ve bulunan degerler zenginlesme faktorii hesabinda temel deger (Backround) olarak
kullanilacaktir.

Anahtar Kelimeler: Egirdir Golii, Hoyran Golii, Kuvaterner, Agir Metal, Kirlilik
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ABSTRACT

Egirdir lake is located in a tectono-karstic depression, at the north of West Taurides that known
as Isparta Angle. Fault lying at the south have great role on the shaping of lake’s basin. Egirdir
Lake is the second largest natural fresh water lake of our country and the fresh water need of
Isparta city is provided from this lake. Egirdir Lake has an average depth of 7-8 m and covers
approximately 480 km?. Lake extends ~50 km in N-S direction and has ~17 km wideness in W-E
direction. The wideness at the narrowest part of lake is about 1,5 km with a 1,5- 2m water depth.
This part divides lake into two sections where the northern side is also called as Hoyran Lake and
the southern part as Egirdir Lake. Maximum water level of the lake is measured as 919.20 m and
water drain into the southern lower elevated lake Kovada is controlled by a regulator constructed
at the south mouth of the lake. Twenty-six stations were examined in Egirdir Lake for CTD,
sechidisk, temperature, depth and pH; and representative samples were taken from the deep
surface mud with Eckman sampler. Bottom sediments of the lake were sampled at three different
locations 2 km separated through east direction in Barla-Bedre bay and at one location at the
center of Hoyran part. In these locations 2-4 m Livingstone cores has been recovered from the
bottom of the lake. Sedimantological observations of the cores showed that the lake bottom
sediments comprised mostly by clays whereas lesser amounts of silt, sands, and occasionally thin
fossiliferous levels are also available. Also geochemical analysis and radiometric age dating have
been made on the selected samples in addition to sedimantological investigations. XRF result
revealed the presence in various ratios in lacustrine sediments.These elements are Mn, Fe, Ca, Al,
Pb, Ti, K, Cu, Zn, Ni, Cr, Co and Hg. Using Geoaccumalation Index (Ije), Enrichment Factor
(EF) and source control, it will be put out how much sediments contaminated via anthropogenic
or natural means. Each elements which has an average value will be calculated and found value
will be used for enrichment factors account as a basic value (Backround).

Keywords: Lake Egirdir, Lake Hoyran, Quaternary, Heavy Metal, Contamination
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Agir metaller toksik ozellikleri ve biyodegrede olmamalari nedeniyle deniz ortaminda yaygin
olarak bulunan en o6nemli kirleticilerdendir. Metaller dogal olarak var olmalarina ragmen
cevredeki asil kaynaklari insan aktiviteleridir. Atmosfer, atiksular ve yagmur sulariyla tasinim
metallerin gevrenin ¢esitli komponentlerindeki birikiminde rol oynayan en 6nemli nedenlerdir.
Dogal su ekosistemlerine giren metaller sedimentlerde birikirler, bu nedenledir ki sedimentler
izleme calismalarinda kullanilan en 6nemli matrisler olarak islev goriirler. Sedimentlerde metal
kirlenmesinin  belirlenmesi metallerin dogal seviyeleri ile kirlenme arasindaki farkin
gozlemlenmesi ve ortamdaki metal kirlenmesinin degerlendirilmesi agisindan 6nemlidir. Metal
kirlenmesinin boyutu ve etkileri literatiirde verilen ¢esitli yontemler kullanilarak yapilmaktadir.
Bu degerlendirme ve hesaplamalarda kullanilan metallerin dogal (background) seviyelerinin
se¢imi onemli bir rol oynamaktadir.

Bu calismada, Tirkiye’nin kiyisal alanlarinda yer alan marinalar, tersaneler ve Aliaga gemi
sokiim alanindan toplanan sedimentlerdeki sekiz metalin (Cd, Cr, Cu, Fe, Mn, Ni, Pb ve Zn)
konsantrasyonlar belirlenmis ve sonuglar degerlendirilmistir. Bu degerlendirmeler sirasinda, her
bir metalin kirletici boyutu Jeoakimilasyon Indeksi (lgeo) ve Zenginlesme Faktorii (EF)
hesaplamalar1 yapilarak gergeklestirilmistir. ~ Diger taraftan, metallerin yarattigi risklerin
degerlendirilmesi amaciyla Sediment Kalite Rehberlerinde (SQG) yer alan Diisiik Etki Araligi,
Ortalama Etki Araligi (ERM) ve Olas1 Etki Seviyeleri (PEL)degerleri kullanilmigtir. Metallerin
tumiiniin birlikte yarattig1 kirlenmenin boyutlar1 ve etkileri ise kirlenme yiik indeksi (PLI),
modifiye edilmis kirlenme derecesi (mCgq), potansiyel toksisite cevap indeksi (RI), ortalama
ERM oram1 (m-ERM-Q) ve ortalama PEL orant (m-PEL-Q) hesaplanarak belirlenmistir.
Hesaplamalar sirasinda, metallerin farkli dogal (background)seviyelerinin kullanilmasinin
sonuglar iizerindeki etkileri degerlendirilmis ve tartigtlmistir. Degerlendirme indislerinin
hesaplamalar1 sirasinda yazarlar tarafindan gelistirilen Python bazli bir yazilim (Sedimet)
kullanilmustir.  Caligma sonuglart 6zellikle tersaneler ve gemi sokiim alaninda 6nemli seviyede
Cu, Pb ve Zn kirlenmesinin oldugunu géstermistir.

Anahtar Kelimeler: Agir metaller;sedimentler; metal kirlenmesinin degerlendirilmesi.
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ABSTRACT

Heavy metals are widespread and one of the serious pollutants in marine environment due to
mainly their toxic and non-biodegradable properties. Although heavy metals naturally exist, the
main source is anthropogenic. The atmosphere, discharges and stormwater runoff play the most
important roles for deposition of metals in the several components of the environment. Once
introduced into the aquatic ecosystems, metals accumulate mainly in sediments, therefore, they
are considered as important matrices for monitoring purposes. Determination of heavy metal
concentrations in sediments provides to compare the recent and natural background levels and to
assess the pollution in the marine environment. The degree and effect of contamination by metals
can be assessed by several methods given previously in the literature. The choice of metal
background values play an important role during this assessment process.

In the present work, the concentration of eight metals (Cd, Cr, Cu, Fe, Mn, Ni, Pb and Zn) were
determined in the sediments collected from marinas, shipyards and shipbreaking yard (Aliaga) in
Turkish coastal area. The extent of contamination for each single metal was assessed by using
geoaccumulation index (lgeo) and enrichment factor (EF). On the other hand, metal associated
risks were evaluated by using Effects Range Low/Effects Range Median (ERL/ERM) and
Probable Effects Level (PEL) values indicated in Sediment Quality Guidelines (SQG).
Assessment of the overall metal pollution and effect were performed by using pollution load index
(PLI), modified contamination degree (mCyq), potential toxicity response index (RI), mean ERM
quotient (m-ERM-Q) and mean PEL quotient (m-PEL-Q) indices. The influence of different
background values on the results of evaluations was discussed by applying several scenarios. For
the calculation and analysis of assessment indices, a Python based software (Sedimet) was used
developed by the authors. The measurement and assessment results of the site study indicated a
significant metal pollution and effect caused by Cu, Pb and Zn especially in shipyard and
shipbreaking sites.

Keywords: Heavy metals; sediments; evaluation of metal pollution
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Oz

Son yillardaki artan denizcilik faaliyetlerine bagli olarak, liman ve marinalarda zamanla biriken
sedimanin taranmas: ihtiyaci olduk¢a 6nem kazanmigtir. Cikartilan bu malzemenin kiy1 ve deniz
alanlarina bosaltimi Tiirkiye’de uzun zamandir uygulanmakta olan yontemdir. Oysa, tarama
malzemesinin sucul sistemlere zarar vermeden bertaraf edilmesi basit bir iglem degildir.
Sedimanimn fiziksel, kimyasal ve ekotoksikolojik 6zelliklerini ayrintili bir sekilde goz oniinde
bulundurmayr da gerektiren kapsamli bir istir. Sedimanda bulunabilecek kontaminantlarin
degerlendirilmesi, tarama malzemesi yonetim siirecinin en o6nemli bilesenlerinden biridir.
DIPTAR projesi, lilkemizdeki dip tarama uygulamalari ve tarama malzemesinin, siirdiiriilebilir ve
ekosistem bazli yonetiminin saglanmasina yonelik ihtiya¢ duyulan bilimsel alt yapinin
hazirlanmasini amaglamaktadir. Devam etmekte olan projenin bir boliimiinde, Tiirkiye’nin dort
bolgesindeki liman ve marinalardan, uluslararasi s6zlesmeler (OSPAR, Londra, Barselona gibi)
gercevesinde hazirlanmis  teknik kilavuzlar dikkate alinarak, sediman Orneklemesi ve
karakterizasyonu gergeklestirilmistir.

Bu bildiride, tim Tirkiye kiyilarindaki 14 pilot bolgeden(liman, marina ve balik¢1 barinaklarr)
alinan yiizey sediman Orneklerinde yapilan fiziksel ve kimyasal karakterizasyon (tane boyu
analizi, organik ve anorganik kirleticiler) sonuglari ile bu sonuglarin dip tarama malzemesi
yonetim siirecinde nasil degerlendirilecegi ele alinmistir.

Anahtar Kelimeler: Dip tarama malzemesi yonetimi, tarama malzeme karakterizasyonu, yiizey
sedimani, kontaminatlar, liman ve marinalar
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(a)TUBITAK, Marmara Research Centre, Environment Institute, PO Box:21, 41470
Gebze, Kocaeli
(b) Istanbul University, Marine Sciences and Management Institute, Vefa, Istanbul
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ABSTRACT

In recent years, depending on the increased navigation activities, need of dredging in ports and
harbors have been considered as an important issue. Uncontrolled dumping of dredged
material(DM) in coastal and marine areas had been a common practice for a long time in
Turkey. However, the subject of dredged material disposal in aquatic systems is not a simple
operation. It involves detailed consideration of the physical, chemical and ecotoxicological
properties of sediments. Assessment of the contaminants in sediment is an important component
of the dredged material management process. DIPTAR project, aims to provide a scientific
background which will be needed in preparation of the sustainable and ecosystem based DM
management Plans in Turkey. As a part of the ongoing Project, surface sediments were collected
according to the technical guidelines(OSPAR, London and Barcelona Conv.) from marinas and
harbors located at the Black Sea, Marmara Sea, Aegean Sea and Mediterranean coasts of
Turkey.

This study illustrates the preliminary results of physical and chemical characterization (grain

size, organic and inorganic contaminants) and the assessment procedure in DM management
process.

Key words: Dredge material management, characterization, surface sediment, contaminants,
ports and harbors
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Deniz tabanindaki zeminler dalga etkisi ile tekrarli kayma deformasyonlarina maruz
kaldiklarinda, tanelerin yerlesmesi sonucu zemin igindeki bosluklar azalarak bosluk suyu basinci
yiikselir. Bosluk suyu basinci digar1 kagamadigi takdirde birikmeye baslar. Biriken basing zemin
iskeletini bir arada tutan ortalama normal efektif gerilme degerini asarsa, zemin taneleri ve su
karigimi bir “sivi” gibi davranmaya baslar. Kiy1 ve deniz yapilart ig¢in son derece olumsuz
sonuglar ortaya ¢ikarabilen bu olaya sivilasma denir. Benzer bir mekanizma deprem etkisi altinda
da ortaya ¢ikabilmektedir.

Sivilasan zeminlerin yiik tasima kapasiteleri sifirlanir. Deniz tabani i¢inde gomiilii olan yapilar
(6rnegin boru hatlari, vb.), sivilagmig zeminden daha hafif ise yiizeye dogru yiikselir ve yiizerler.
Taban tizerinde duran sivilasmis zeminden daha agir yapilar ise (6rnegin koruma bloklari,
monolitik yapilar, ¢apalar, sinker bloklar, deniz mayinlari, vb.) zemine dogru batacaklardir. Dalga
etkisi altinda sivilasma konusunda 6zellikle son 10-15 yilda bircok 6nemli ¢alisma yapilmustir.
Literattirdeki ¢aligmalarda bir yandan laboratuvar deneyleri ve vaka analizleri ile dalga kaynakli
stvilagsma olgusunun fiziginin daha iyi anlasilmasina ¢alisilmis, diger yandan da uygulamada
kullanilabilecek basit analitik metotlardan sofistike sayisal modellere kadar cesitli hesaplama
yontemleri gelistirilmistir.

Bu caligmada “dalga kaynakli deniz tabani sivilasmasi” olgusu ele alinmakta, konu ile ilgili
literatlire deginilerek dalga kaynakli sivilasmanin meydana gelis mekanizmasi ve fizigi, fotograf
ve video gibi gorsel materyaller ile irdelenmektedir. Daha sonra dalga kaynakli sivilagma
potansiyelinin dalga ve zemin parametreleri kullanilarak tespiti i¢in kullanilan bir matematik
model, laboratuvar ve arazi 6lgeginde uygulama ile tanitilmaktadir. Calismanin son boliimiinde
ise, dalga kaynakli deniz tabani sivilagmasinin farkli tiirdeki kiyr ve deniz yapilarinin (tas dolgu
ve keson dalgakiranlar, dolgular, boru hatlari, kazikli yapilar vb.) stabilitelerine etkileri giincel
calismalar 1s181inda tartisilmakta ve uygulamacilar tarafindan dalga kaynakli sivilasma riskine
kars1 dikkat edilmesi gereken hususlar 6rneklerle agiklanmaktadir.

Anahtar Kelimeler: dalga-zemin etkilesimi, deniz tabami sivilagsmasi, kiy1 yapilari stabilitesi
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WAVE-INDUCED LIQUEFACTION RISK AROUND
COASTAL AND MARINE STRUCTURES
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(kircave@itu.edu.tr)

ABSTRACT

When seabed soil is exposed to wave action, the cyclic shear deformations induced by waves re-
arrange the soil grains, forcing the pore volume to reduce. Consequently, the pore-water pressure
increases and eventually exceeds the mean normal effective stress, making the soil-water mixture
act like a “liquid””. This phenomenon, called “liquefaction”, may cause extremely unfavourable
consequences for the coastal and marine structures. A similar mechanism can also emerge under
seismic (earthquake) action, which is left outside the scope of this study.

The load bearing capacity of liquefied seabed soil becomes nil. As a result, the light objects
buried in the soil (pipelines, risers, etc.) may float on the seabed, while the heavy objects resting
on/in the seabed (armour blocks, anchors, sea mines, GBF’s, etc.) may sink into the soil. Wave-
induced liquefaction has been studied broadly within the last 10-15 years. In the related
literature, the physics behind wave-induced liquefaction has been tried to be understood better by
means of laboratory experiments and case study investigations, whilst several computational
methods have been developed ranging from practice-oriented simple analytical tools to
sophisticated numerical models.

In this study, the concept of “wave-induced seabed liquefaction” has been dealt. Referring to the
related literature, the mechanism and physics of wave-induced liquefaction is investigated with
the help of visual material such as photographs and video recordings. Then, a mathematical
model, which is used to estimate the wave-induced liquefaction potential with the input of wave
and soil parameters, is introduced by means of its application in laboratory and field scales. In
the last part of the study, the effect of wave-induced liquefaction on the stability of various coastal
and marine structures (rubble-mound and caisson breakwaters, reclamations, marine pipelines,
piled structures, etc.) is discussed in the light of recent studies and critically important points that
should be taken into consideration by the practitioners are explained with examples.

Keywords: wave-structures interaction, seabed liquefaction, stability of coastal structures
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Gunimiizde deniz yolu tagimaciliginin hala en ucuz ve ckonomik tasima yontemi olmasi,
limancilik sektortinii  stirekli yatirima tesvik etmektedir. Diinya deniz ticareti hacminin
genislemesi ve gemi boyutlari ile kapasitelerinin son 20 yillik siire¢ igerisinde artmasi, limancilik
sektoriinde kayda deger gelismeler yasanmasina neden olmaktadir. Pazardan daha biiyiik pay
almak isteyen yatirimeilar i¢in limanlarimni revize etmek ve gelisen teknolojiye ayak uydurmak
kaginilmaz hale gelmektedir. Bu nedenle daha biiyiik tonajli gemileri yanastirmak, daha fazla yiik
elleglemek veya ana (hub) liman olmak isteyen liman yatirimcilari, ¢areyi liman kapasitelerini
arttirmakta bulmaktadirlar.

Ulkemizde liman kapasitesi, liman tesisinin komsu oldugu diger liman tesisleri ile sinirlidir. Kiy1
yapist elverdigi 6l¢iide liman tesisinin boyutlar1 degistirilerek (rihtim/iskele uzatarak, 6teleyerek
veya yeni iskele insa ederek) daha biiyiik tonajli gemilerin yanasmasi saglanmaktadir. Su
derinligini artirma ise bir diger yontemdir. Bu noktada deniz dibi tarama faaliyeti 6nemli bir rol
oynamaktadir.

Deniz dibi taramasi, kiyilarda daha fazla su derinligi elde edebilmek amaciyla 6zel amagli deniz
vasitalar1 kullanilarak yapilan bir kazi islemdir. Bu islemde deniz yataginin iist katmanindan
belirli kalinliktaki bir kismin kazilarak bagka bir yere nakledilmektedir.

Dort farkli denizle gevrelenmis kiyilarimizda gesitli jeolojik ve topografik yapilar mevcuttur. Bu
nedenle kiyi yapisint ve deniz tabaninin dogru analiz etmeden deniz dibi tarama faaliyeti
gerceklestirilmemelidir. Aksi halde hem is giicii ve zaman hem de ciddi ekonomik kayiplarin
meydana gelmesi kaginilmazdir.

Bu arastirmada, deniz dibi tarama faaliyetleri esnasinda karsilasilan jeolojik yapi farkliliklarindan
kaynaklanan direkt ve dolayli problemler ortaya konmaya calisilmistir. Ayrica, tarama
projelerinde deniz jeolojisi hakkinda detayli bilgiye sahip olmanin proje maliyetine etkisi,
ekonomik analiz yolu ile ortaya konulmaktadir.

Anahtar Kelimeler: Deniz dibi tarama, deniz jeolojisi, ekonomik analiz, kiy1r miihendisligi,
limancilik
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ON DREDGING ACTIVITIES
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ABSTRACT

Nowadays the maritime transportation is still the cheapest and economical way of transport
method that encourages perpetual investment in the port sector. Expansion on the world maritime
trade volume and the increase in ship sizes and transport capacity in the last 20 years caused
significant advances in the port sector. Port investors who want to get a bigger share of the
market get revised their port facilities and keep pace with evolving technology. Therefore the port
investors, who aim to berth large-tonnage ships or to handle more cargo or to build hub ports,
find a way to increase port facility capacities.

In our country, port facility capacity is limited with the adjacent port facilities. Coastal structures
that allow substantial change of the size of the port facilities (wharf / pier extending, by shifting
or by building new piers) are provided for berthing of larger tonnage ships. Another method is to
increase the water depth. Dredging activities play an important role at this point.

Dredging is an excavation process by using special purpose vehicles in order to obtain more
water depth on the coast. In this process, a certain thickness of the upper layer of the seabed is
excavated and transported to another location.

Various geological and topographical structures exist in Turkish coasts surrounded by four
different seas. Therefore dredging activities should not be carried out without proper analysis of
the geological and coastal structures. Otherwise, both man power and time as well as occurrence
of serious economic losses are inevitable.

In this study, problems related to the geological structure of the seabed differences and various
problems faced directly and indirectly during dredging operations shall be discussed and
analyzed. Additionally, the importance and effects of obtaining detailed information and
knowledge about marine geology before starting the dredging project is demonstrated through
economic analysis.

Keywords: Coastal engineering, dredging, economic analysis, marine geology, port sector
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Basta Anayasa ve Medeni Kanun olmak iizere, Belediye Kanunu, Kadastro Kanunu ve Kiy1
Kanunu’nda kiyilarin devletin hiitkiim ve tasarrufu altinda oldugu bu yerlerden yararlanmada
kamu yarar1 gozetilmesi gerektigi acik bir sekilde ifade edilmistir. Medeni Kanununun 715.
maddesi, Kadastro Kanununun 16/c maddesi ve Belediye Kanununun 79. maddesinde kiyilarda
6zel miilkiyetin s6z konusu olamayacagi ve bu yerlerin tescil edilemeyecegi belirtilmistir. Ayrica,
3621/3830 sayili Kiyr kanununun 5. maddesine gore de kiyida ve sahil seridinde planlama ve
uygulama yapilabilmesi i¢in kiy1 kenar ¢izgisinin (KKC) tespiti zorunludur. Kiy: alanlarinda
mevcut tasinmazlarin ¢ok degerli ve kamu yararmnm 6n planda tutulmasi gereken yerler
olmasindan dolay: kiy1 kenar ¢izgisi tespiti ve planlamalarinin ¢ok dikkatli yapilmasi gerekir.
Ancak plan yapiminda acelecilik ve kiy1 kenar ¢izgisi tespitinin olmasi gerektigi sekliyle ve
zamaninda belirlenmemis olmasi nedeniyle kamu yarari disinda kullanimlar goriilmektedir.
Ulkemizin deniz, gél ve nehir kiyilari ile bunlarin devami niteliginde olan sahilleri korumanin ilk
ve en 6nemli adimi kiyr kenar ¢izgisinin tespitidir. Bu ¢alismada, Sakarya ilinde deniz kiyisi,
akarsu kiyist ve g6l kiyist olmak tizere 3 farkli alan belirlenmis, s6z konusu yerlerde, kiy1 kenar
cizgisi-mulkiyet iligkileri irdelenmistir. Bu alanlarda inceleme ve irdeleme yapabilmek igin
oncelikle; kadastro paftalar1 Kadastro Mudirligiinden, taginmazlara iligkin miilkiyet bilgileri
Tapu Sicil Miidirliiklerinden ve kiy1 kenar cizgisi tespitleri de Cevre ve Sehircilik il
Midiirliiklerinden temin edilmistir. Elde edilen veriler sayisal hale getirilerek Cografi Bilgi
Sistemleri yazilimlar ile farkli katmanlarda tutulan verilerin ¢akistirilmasi saglanmis, miilkiyet
durumunun tizerine kiy1 kenar ¢izgisi islenmis, gerekli konumsal analiz ve sorgulamalar yapilarak
kiy1 kenar ¢izgisi-miilkiyet iligkileri irdelenmistir. Yapilan incelemelerde; kiy1 kenar ¢izgisinin
miilkiyet sinirinin i¢inden gectigi parseller i¢in kiy1 kenar ¢izgisi ihlal miktarlar1 hesaplanmustir.
Buna gore; Sakarya ilinin Karadeniz kiyilarinda deniz kiyisinda 159 parselin 97.9 hektar, Sakarya
Nehri kiyisinda 61 parselin 3.3 hektar ve Sapanca Goli kiyisinda da 47 parselin 28 hektarlik alani
kiy1 kenar ¢izgisini ihlal ederek kullandig: tespit edilmistir. Yapilasi gereken kiyt kenar ¢izgisini
ihlal ederek kiyida kalan milkiyetler igin bu alanlarin tapu iptali islemlerinin
gerceklestirilmesidir.

Anahtar Kelimeler: Kiy1, Kiy1 Kenar Cizgisi, Miilkiyet, Tasinmaz, Kadastro, Cografi Bilgi
Sistemleri, Kiy1 [hlali
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DETERMINATION OF THE REAL ESTATES COMMITTING
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ABSTRACT

It is clearly stated in the Constitution Law, Civil Law, Municipal Law, Cadastral Law and
Coastal Law that the coasts are under the provision and auterity of the government and that
public interest shall be pursued for benefiting from these areas. In the Civil Law, Cadastral Law
and Municipal Law, it is specified that private landownership can not be in question on the coasts
and those areas can not be suspended. Additionally, in accordance with the 5th article of the
Coast law, numbered 3621/3830, the determination of the shore border line is compulsory in
order to perform planning and application on the coast and shore line. Since the available real
estate on the coastal areas are very significant, where public interest shall be given particular
importance, determination and plannings of the shore border line shall be made very carefully. In
this study, different areas were determined in the Sakarya. The study areas area located in
Sakarya and extends about 5 km during the Sapanca Lake shore, about 8 km during the Black Sea
coasts and about 9 km during the Sakarya River coasts. Investigated the relationships of the shore
border line-landownership were examined in the given areas. In order to make researches and
examinations in these areas, primarily; cadastre sheets were supplied from the Cadastral
Directorate, landownership information related to the real estates were supplied from the Real
Estate Registration Offices and determinations of the shore border line were supplied from the
Provincial Directorates of Public Works. Digitizing the acquired data, softwares of the
Geographical Information Systems and data which were kept on different layers could be
superposed, shore border line was processed onto the status of landownership and the
relationships of the shore border line-landownership were examined through making the required
spatial analysis and inquisitions. In the examinations, the extents of the shore border line
contravension were calculated for the parcels in which the shore border line passes through the
landownership border. The examinations here were performed by taking the determination dates
of cadastre and shore border line into consideration, as well. In this study; results show thatthe
firstly, totally 159 parcels at the Black Sea coast having shore border line contravention were
determined in the study area and the total amount of the shore border line contravention of these
parcels was determined to be 978.912,22 m? (97.9 hectares), the secondly, totally 61 parcels at
the Sakarya River coast having shore border line contravention were determined in the study area
and the total amount of the shore border line contravention of these parcels was determined to be
33212.879 m? (3.3 hectares) and the last totally 47 parcels at the Sapanca Lake coasts having
shore border line contravention were determined in the study area and the total amount of the
shore border line contravention of these parcels was determined to be 279781.141 m2 (28
hectares). Work to be done is specified in the 10th Item of the regulations concerning the
application of the same law that ““the proceedings of the annulment of titles shall be conducted by
the relevant financial office for the real estates that remain on the coast by infringing shore
border line.

Key Words: Coast, Shore Border Line, Landownership, Real Estate, Cadastre, Geographical
Information Systems, Coastal Contravention
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Konya-Isparta ili sinirlari igerisinde tektonik ve karstik olaylar sonucunda olusmus 650 km2
yiiz6lgtimii ile yer alan Beysehir Golii Avrupa’nin 3. biiyiik tath su goliidir. Beysehir Golii
Uluslararast A grubu sulak alan, barindirdigz tiirler agisindan milli park, tarihi kiiltiirel zenginligi
bakimindan sit alan1 ve civardaki yerlesim bolgelerinin igme-sulama suyu kaynagidir. Sarisu,
Cavuskoy Deresi, Hizar Deresi golii besleyen baslica akarsulardir. Golden su bosalimi; Beysehir
de bulunan regiilator vasitasiyla Cumra Ovasi yani sira, Yenisarbademli, Kireli ve Sarkikaragag
ilgelerindeki sulama pompalartyla olmaktadir. Egirdir Goli; jeolojik olarak Bati Toroslarin
kuzeyinde Isparta dirseginde tektono-karstik bir cokintll igerisinde yer alir. G6l ¢anaginin
sekillenmesinde giineyden gegen faylarin rolt buyiiktiir. Egirdir Golii tilkemizin ikinci biyiik
dogal tatli su goludiir. Isparta sehri, su ihtiyacinin buytk bolimiinti gélden saglar. Go6l, K-G
yoniinde yaklasik 50 km uzunluga ve D-B yoniinde yaklasik 17 km genislige sahiptir. Goliin en
dar yeri 1,5 km' dir. Egirdir Golii ortalama su derinligi 7-8 m olup, yuzol¢timii yaklasik 480
km2'dir. Gél, en dar yerinde 1,5-2 m su derinligine sahiptir ve bu hattin kuzeyi Hoyran, giineyi ise
Egirdir olarak isimlendirilir. Gélin maksimum su kotu 919,20 m dir. Go6liin giineyindeki regulator
vasitastyla sularin bir kismi daha diisiik kotta bulunan Kovada Golii'ne bosaltilir. Pupa Cayi,
Koydere (Hoyran), Ozdere, Kocadere Egirdir Golii’nii besleyen en énemli akarsulardir.

Calismada temel olarak 1960 ile 1990 yillarindaki hava fotograflarindan derlenmis topografik
haritalar, 1984 ve 2013 yillarina ait Landsat 5TM ve 2004-2005 yillarina ait Terra ASTER uydu
verileri kullanilarak, disar1 bosalimli géllerin (su seviye degisimlerinin kontrollii olmasina
ragmen) gol sinirlarindaki degisimleri ve bu degisimlerin yagis, sellenme ve iklimle olan etkileri
tartigtlmustir.

Egirdir Goli’niin yillara baglh olarak degisimlerine gorsel ve alansal miktar (km?) olarak
bakildiginda; goliin kuzey burnu ve dogu kiyist 1984 yilindan itibaren g6l yoéniinde geri
¢ekilmistir. Daha sonra ki yillarda (29 yil boyunca) goliin genelinde kiyi ¢izgisinde fazla bir fark
goriilmemistir.Beysehir Golii su seviye degisimi gorsel olarak incelendiginde (53 yillik zaman
periyodu iginde) ise, yillara bagli olarak hemen hemen tiim kiyilarda birtakim kiy1 ¢izgi
degisimleri tespit edilmistir. Bu degisimler; 1960-1984-2005 tarihsel dizilimde su yiizey alaninda
bir azalma olarak tespit edilebilmektedir. Diger yandan géllerin su seviyeleri karsilastirildiginda
yillik bazda 1968, 1984 yillarinda her iki golde yiikselme, 1975, 1995 yillarinda ise diisiis oldugu
ve birbirleriyle uyumlu oldugu izlenmektedir. Bu diisiis ve yiikselimler bolgedeki iklime bagl
asir1 yagis ve beslenim ya da kurak donemdeki su kullanimi ile ortiismektedir. Her iki gol
arasinda Amanos Daglari bulunmasina ragmen zaman zaman seviye degisikliklerinin yiikselme ve
alcalma seklinde uyumlu olmasi bolgesel iklim siiregleri ile dogrudan iligkilidir.

Anahtar Kelimeler: Egirdir Golii, Beysehir Golii, kiy1 ¢izgisi degisimi, uydu goriintiisii
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ABSTRACT

The Beysehir Lake which has been formed as a result of karstic and tectonic events is the 3"
largest freshwater lake of Europe with 650 km? surface area between Isparta and Konya
provinces (Turkey). The Beysehir Lake is an international “A” group wetland, a national park in
terms of species it hosts, a protected area in terms of its historical cultural wealth, and it is a
drinking and irrigation water source for nearby residential areas. Sarisu, Cavuskdy Creek and
Hall Creek are the main rivers which recharge the Lake. The water discharge from lake to Cumra
Plain is made by water pumps in Yenisarbademli, Kireli and Sarkikaraagag towns in addition to a
regulator in Beysehir. The Egirdir lake is geologically located in a tectono-karstic depression
zone within Isparta ankle in North of western Taurus. Faults passing through south have an
important role in shaping lake basins. The Egirdir Lake is the second-largest natural freshwater
lake of the country. Isparta City provides the large amount of water need from this lake. This Lake
is about 50 km long in N-S direction and about 17 km wide in E-W direction. The narrowest
portion of the lake is 1.5 km. The average depth of the lake is nearly 7-8 meters and covers an
approximate surface area of 480 km?. The depth of waters in its narrowest portion is 1,5-2 m. The
northern and southern parts of this line are named as Hoyran and Egirdir, respectively. The
highest water level of the lake is 919.20 m. A portion of water is discharged into Kovada Lake by
regulator which is located in south of the lake at a lower altitude. Pupa Cayi, Kéydere(Hoyran),
Ozdere, Kocadere are the most important rivers feeding the Egirdir Lake.

In this study, the changes along lake borders and the effects of these changes to precipitation,
flooding and climate of discharging lakes were basically discussed (although; water level
changes have been under control) by using topographical maps, which had been compiled from
aerial photographs in years 1960-1990, the Landsat 5TM satellite data in the years 1984-2013
and Terra ASTER satellite data in the years 2004-2005.Looking at coastal changes of Egirdir
Lake both in visual and areal amount (km?), it was observed that the Northern Cape and the
eastern coast of the lake had withdrawn towards lake since 1984. However; there has not been
observed any change in the coastal line of the lake within following 29 years.When the water level
change of the Beysehir Lake was visually studied (within 53-year time period), the annual
changes in coastal lines almost in all coasts were detected. These changes can be detected as a
reduction of water surface area in historical sequence during the years of 1960-1984-2005. On
the other hand, when water levels of these lakes were annually compared, there was observed a
rise between the years 1968-1984 in both lakes, however; a decrease between the years 1975-
1995. These rises and drops match with heavy rainfalls, recharge or with the water use in dry
periods in the region due to climate. The level changes sometimes to be in compatible as rise and
drops are directly related to regional climatic processes, although Amanos Mountains is situated
between the two lakes.

Keywords: Egirdir Lake, Beysehir Lake, coastline change, satellite image
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Kiy1 alanlart tersane, liman, iskele, marina ve boru hatt1 faaliyetlerinin yogun oldugu bélgelerdir.
Bu ve benzeri kiy1 mithendislik yapilarinin projelendirilmesinde sézkonusu yapiy1 tasiyacak deniz
tabani zemin kosullarinin, siireksizlik zonlarmin ve diger denizel ortam kosullarinin bilinmesi
yapi giivenligi, dmrii ile gevresel etkileri agisindan énemlidir.

Bu ¢aligmada, Mudanya Iskelesinin zemin ve oginografik kosullarinin incelenmesi amaglanmis
olup, bu kapsamda proje sahasimnin deniz tabami giincel sediment dagilimi, deniz tabani
stratigrafisi, morfolojisi, akint1 sirkiilasyonu ve deniz suyu tuzluluk-yogunluguna iliskin 6l¢timler
yapilmis ve elde edilen bulgular neticesinde, deniz tabaninin kum-gakil boyutlu materyallerden
olustugu, stratigrafik olarak A ve B birim olmak tizere iki farkli litolojik seviyeye sahip oldugu,
yiizeyde dnemli morfolojik unsurun bulunmadigi, akinti siddetinin ortalama 4.95 cm/s ve D yonlii
oldugu tespit edilmistir.

Anahtar Kelimeler: Taraca, deniz seviyesi, eski-lagin
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SOIL AND OCEANOGRAPHIC CONDITIONAL FIRST
INVESTIGATED RESULTS OF PORT PROJECT IN MUDANYA
(BURSA)
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ABSTRACT

Coastal engineering activities such as; port, harbour, pipe line constructions etc. are
intensively carried out in coastal region. It’s very crucial in terms of safety and
enviromental effect to be aware of physical properties of seafloor and marine conditions
which will be the infrastrucure of these activities.

In this study, sediment distiribution, seabed stratigraphy, morphology, dominant surface
circulation system and density related with salinity at Mudanya (Bursa) region was
examined within the project of port construction. It was found that the seabed is
generally sandy and silty and stratigraphically has two different litolojic categories, unit
a and b. At the surface nomorphological feature was present and the circulation pattern
was dominantly at 4.95 cm/s with Easterly flow.

Keywords: Current, coast, morphology, sedimnet, oceanography.
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Bu ¢alismada Balikesir ili, Bandirma ilgesi, Edincik beldesinde, kiy1 kenar ¢izgisinden deniz
tarafina dogru yaklasik 450 m agikta insa edilmis 6" capindaki celik akaryakit boru hatti ve
samandira tesislerinin maruz kalabilecegi sismik riskler degerlendirilmistir. Proje sahasi Erdek
Korfezi icerisinde tektonik acidan aktif bir bélgede yer almakta ve Kuzey Anadolu Fay hattinin
kollarmdan birisi olan Edincik Fayi'n1 kesmektedir.

Inceleme alaninda gergeklestirilen imar planina esas jeoteknik etiitler kapsaminda, denizde toplam
derinligi 105 m olan 7 adet sondaj agilmig ve toplam uzunlugu 2400 m olan 6 adet jeofizik hat
boyunca sismik yasima etiidii yapilmistir. Sondajlar siwrasinda aliman SPT olctimleri ile
laboratuvara getirilen 6rnekler tizerinde yapilan elek analizleri, serbest basing dayanimi ve direk
kesme dayanimi deneyleriyle zeminlerin fiziksel ve miihendislik 6zellikleri tespit edilmistir. Saha
ve laboratuvar caligmalarindan elde edilen veriler GeoScene3D yazilimina yiiklenerek proje
giizergahmin 2B ve 3B zemin profilleri ¢ikarilmis ve sismik stratigrafik dokanaklart
belirlenmistir.

Elde edilen sonuglar tilkemizde gegerli olan Bayindirlik ve Iskan Bakanligi Deprem Yénetmeligi
ve DLH Genel Midiirligi Kiy1 ve Liman Yapilari Deprem Teknik Sartnamesi ile; uluslar arasi
alanda gecerli olan Eurocode 8 ve DNV-0S-F101 deniz boru hatti tasarim standartlarinda gore
degerlendirilmistir.

Anahtar Kelimeler: Boru hatti, jeoteknik, sismik risk, Bandirma, Edincik fay1
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ABSTRACT

In this study, potential seismic risks of the 6" steel fuel oil pipeline and floating inlet tank
structure were investigated which have been constructed at approximately 450 m offshore of
Edincik county of Bandirma city, Balikesir province. The study area is located in the Erdek Bay
which is tectonically active due to the presence of Edincik Fault, a part of the North Anatolian
Fault Zone.

During the master plan geotechnical surveys of the project area, 7 offshore boreholes were
drilled-with 105 m total depth- and 6 geophysical reflection lines were acquired in the sea-with
2.400 m total length. Insitu SPT readings as well as the sieve analyses, free compression strength
and direct shear strength experiments performed on the core samples, were used to investigate the
physical and engineering properties of the soil. Both insitu and laboratory data were loaded into
the GeoScene3D software, hence 2D and 3D cross sections and seismic stratigraphic contact
surfaces of the subsurface geology were determined.

Results of the above mentioned studies were evaluated in national eathquake standarts such as
Ministry of Public Works Earthquake Code and Coastal Engineering Earthquake Code of the
General Directory of Railroads, Harbours and Airports; and also international marine pipeline
standarts such as DNV-OS-F101 and Eurocode 8.

Keywords: Pipeline, geotechnic, seismic risk, Bandirma, Edincik fault
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S1g su kosullarinda gemilerin manevra 6zellikleri, derin suda oldugundan tamamen farklidir.
Derinlik ve akinti; gemilerin seyri ve manevras: agisindan énemli parametreler olup, dikkate
alinmazsa diimen kontrolii kaybedilir. Kanal duvari, kiy1 egim agisi, derinlik ve gemi uskurlarinin
su itme giicii gibi birgok etken de seyir giivenligini etkilemektedir. Kiyilar ve kanal setleri,
hidrografik, osinografik ve iklim sartlarina dayanikli, akinti dinamiklerine uygun konum ve
acilara sahip olmalidir. Diimen suyu yayilmasimin olusturdugu yanal yondeki akinti ve gemi
pervanesinin olusturdugu yakin su seviyesi degisimleri, diisiik yamag egimli kanallarda kazalara
neden olur. Kanal boyutlar1 ve yapisal ozellikleri ayni zamanda iginden gegecek gemilerin
hidrodinamik ve hareket halinde gomulme 06zelliklerinin (Dynamic Squat), guvenli kontrol
mesafelerine bagli olarak degismelidir. S1g kanal i¢indeki gemi hareketi ve pervane itiginin ya da
cekisinin sagladigi akis, diigiik basingli su ortami yaratmaktadir. Gemi 6n cephesinde itilen ve
uskur hareketi ile ¢ekilen su; diimen yonlendirimi ile giiglii akimlar olusturup su miktari ve sualti
morfolojisine bagli olarak, hareket eden gemileri rotalarindan hizlica ¢ikarabilmektedir. Dénme
hareketi yapan geminin yapay kanalin duvar sekline gore manevra yapabilmesi i¢in ihtiyag
duyulan alan ve geminin gémiilme miktar artar. Ornek olarak 200 m uzunlugunda bir gemi 35°
lik siirekli doniigii sakin ve derin sularda ancak 250 m yarigapli bir dairesel alanda
tamamlayabilmesine karsin, derinlik ve akint1 kosullaria bagli olarak bu ¢ap s1g sularda 5 katina
kadar biiyiiyebilmektedir. 2005 yilinda "Gerardus Mercator" adli gemi 200° lik doniisiinii
tamamlamigken s1g suda ileri dogru 4 knot gibi diisiik bir hizla kanalin i¢ taban duvarina
carpmugtir. Diger taraftan 21012 yilinda "Costa Concordia" gemisi [talya’da Giglio adasi si1g
sahillerinde manevra yapiyor olmasi nedeniyle sahildeki su seviyesini anlik olarak dustrmis ve
kaza yapmustir.

Anahtar Kelimeler: Cevre, Kiy1, Sualti morfolojisi, Dinamik gémiilme, Dar kanallar
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SQUAT EFFECTS AT SHALLOW COASTAL AREAS AND IN
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ABSTRACT

Maneuvering characteristics of the vessel in shallow water conditions are completely different
than in deep water. The bathymetry and currents are the most important parameters for cruise and
maneuvering of the ships, which can lost easily their steering control if these parameters are not
taken into account seriously. The channel walls, coastal slope angle, and some other factors such
as the water depth and the propulsion of ship propeller affect the cruise safety seriously. Coasts
and channel sets must be positioned appropriately, considering dominant hydrographic,
oceanographic and climatic conditions, as well as to the hydrodynamic terms. The lateral force of
a large wake can cause accidents, injuries or even fatalities, especially in specific channels. The
size and structural characteristics of a channel should vary along the channel, depending on the
safe control distance about ship hydrodynamics and properties of the squat in motion (dynamic
squat). Ship movement in a shallow channel and the water flow caused by propeller’s push or pull
forces provides a low pressure at the sea. The waters disturbed by the ship depending on the
amount of water below the ship and underwater morphology, and their change by rudder may
create some strong currents which may cause dangerous deviations of the ship from its route. The
maneuvering area of a rotating ship and its squat effect may increase depending on the geometry
of the channel walls. For an example, even though a 200-m-long vessel can complete its 35°
rotation in a circular area with radius of 250 m, if it is calm and sufficiently deep, this diameter
increases 5 times at the shallow waters also depending on the hydrodynamic flow conditions. In
2005, “Gerardus Mercator” has bumped into the inside bottom wall of the channel with a low
speed of 4 knots when she had just completed her 200° turn. On the other hand, in 2012, the
cruise ship "Costa Concordia" was wrecked off the coast of Isola del Giglio in Italy in calm seas,
because she caused low water during her maneuvering and then she was grounded.

Keywords: Environment, Coasts, Underwater morphology, Dynamic squat, Confined channels
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Son yillarda deniz tabani habitat haritalarinin ¢ikartilmasi cok énem kazanmustir. Yapilagsmanin ve
niifus yogunlugunun yiiksek oldugu kiyr bolgelerde yonetim politikalarinin ve olusabilecek
risklerin &nceden belirlenmesi 6nem kazanmistir. Bu amagla deniz tabani habitat haritasinin
¢ikarilmasi gerekmektedir. Ancak bu is i¢in kullanilabilecek detayli derinlik ve geri saginim
haritalar1 sadece belirli bolgelerde, 6zellikle miihendislik amagh yapilan c¢alisma sahalarinda
mevcuttur. Ozellikle Mersin Korfezi gibi biiyiik alanlarda gok bimli derinlik olger verileri ve
sonar goriintiilerinin elde edilmesi ¢ok yiiksek maliyetlere mal olmaktadir.

Bu ¢aligmada ise literatiir ve degisik projeler kapsaminda toplanmis degisik veriler biraraya
getirilip, Cografi Bilgi Sistemi (CBS) yardimiyla deniz tabani habitat modelleri olusturulmus,
bunlardan habitat haritalar: tretilmistir. Bu amacla ilk olarak tiim veriler 6ncelikle CBS veri
formatlarina doniistiiriilmistiir. Calismadaki 6ncelikli veri tipimiz, deniz tabaninda yasayan canli
gruplarmin birincil dereceden etkilendikleri deniz tabam sediman o6zellikleridir. Iskenderun
Korfezi ve Mersin Korfezinde toplanmis yaklasik 185 6rnegin sediman tane boyu analizleri ve
siniflandirmalar kullanilarak farkli habitat tiplerini gosteren poligonlar tiretilmistir.

Ayni sekilde bu sedimanlarda yapilan TOC, TN ve agir metal 6lgtimlerinin her biri i¢in ayr1 ayr1
CBS tabakalar1 olusturulmustur.

Habitat modellemesi i¢in diger énemli bir parametre ise 151k gegirgenligidir. Bu amagla ODTU
Deniz Bilimleri Enstitiisii’niin veri tabaninda yer alan 151k gegirgenligi (PAR) ve bulaniklik
(turbidity) olgtimleri kullanilmistir. Ayni sekilde ayni noktalarda olgiilen tuzluluk, sicaklik ve
¢6ziinmiis oksijen profilleri de CBS formatina ¢evrilerek modele eklenmistir.

Tiim bu parametreler ile yayinlanmis haritalardan derlenen derinlik haritalari bir araya getirilmis,
CBS yardimi ile EUNIS (European Nature Information System) siniflandirma sistemine uygun
modeller olusturulmus ve habitat haritalari tiretilmistir.

Anahtar Kelimeler: Deniz habitat haritasi, habitat modellemesi, yiizey sediman, TOC, TN, agir
metaller

Tesekkiir: Bu calisma TUBITAK tarafindan desteklenen 111G152 no’lu (Deniz Dip Tarama
Uygulamalar1 ve Tarama Malzemesinin  Cevresel Yonetimi) aragtirma kapsaminda
desteklenmistir.
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ABSTRACT

The importance of seabed habitat mapping has become increasingly apparent in recent years to
predetermine the management policies and potential risks at the coastal areas where high
construction and population exist. Although multibeam bathymetry and back-scattering sonar
images can provide very detailed habitat maps, they exist only for few local coastal study areas.
Particularly, full coverage mapping of large areas, such as Mersin Bay, these methods are
drastically expensive.

In this study, seabed habitat maps are generated by modelling a large set of data compiled from
previous projects and the literature using Geographical Information Systems (GIS). For this goal,
firstly, the present data sets were converted to the GIS format. The primary data type in this study
is the substrate properties that influence directly the seabed biological communities. The GIS
polygons for different habitat types are generated using the sediment grain size analysis and the
classification of 185 seabed samples firom Iskenderun Bay and Mersin Bay. Similarly, GIS
polygons are generated for TOC, TN and heavy metals measurements for each sample.

The second important parameter for a habitat modeling is the light availability in the water
column. The PAR and turbidity measurements taken from the Institute of Marine Sciences
(METU) database are used for this purpose. Moreover, the temperature, salinity, and dissolved
oxygen measurements from the same stations are integrated into the model.

All these data and the previously published bathymetric maps are put together to generate the
habitat maps using habitat models in GIS according to EUNIS (European Nature Information
System) classification system.

Keywords: Seabed habitat map, habitat modelling, seafloor sediment, TOC, TN, heavy metals
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Toplam 80 km’lik kiy1 seridine sahip olan Karasu’da, Acarlar longozunun da yer aldigi 30 km’lik
bir kismin erozyona ugradig: bilinmektedir. Diinyadaki en biiyiik longozlardan biri olan Acarlar
longozu Karasu sahilleri boyunca uzanan kiyr kumullart tarafindan korunmaktadir. Bu ¢aligma,
2000 yilindan bu yana toplanmis uydu goriintilleri ve arazi veriler ve halihazir haritalar
kullanarak, 1967’den bu yana insa edilen cesitli barajlar tarafindan kati maddenin tutulmasi
sonucunda Sakarya nehri agzinda meydana gelen morfolojik degisimleri ortaya koymaktadir. Kiy1
cizgisi gerilemesi ve dogrultusundaki zamansal degisimin yar1 niceliksel sonuglari sunulmaktadir.
Karasu plajindaki degisimin ve morfolojinin belirlenmesi i¢in birlesik model (MIKE 21) ve tek
¢izgi modelleri (LITLINE) kullanilmistir. Boylece Karasu kiyr alaninin Sakarya Nehri havzasiyla
birlikte biitiinlesik bir modeli ger¢eklestirilmistir.

Anahtar Kelimeler: Kiy1 Erozyonu, Karasu Plaji, Acarlar Longozu, Biitiinlesik Model
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INTEGRATED MODEL FOR KARASU COASTAL REGION

Yal¢in Y Uksel®
3 YTU, Insaat Miih. Boliimii
(yalcinyksl@gmail.com)

ABSTRACT

The length of the eroded beach in Karasu is reported as 30 km where Acarlar deep spot
located at the total of 80 km coastline. Acarlar is the one of the biggest deep spot in the
world which is protected by sand dunes along the beach. The present paper describes the
morphological changes in the mouth of Sakarya river, caused by the retention of
sediment due to construction of various dams in the Sakarya river basin since 1967, with
emphasis on a collection of satellite images obtained since 2000, and considering also
site measurements and aerial photos. Semi-quantitative results of the regression of the
coastline and the temporal variation of its alignment are presented. A coupled model
(MIKE 21) and one line model (LITLINE) were run to determine the morphology and
coastal variation in Karasu beach. An integrated model was developed for Karasu
coastal area with Sakarya River basin.

Keywords: Coastal Erosion, Karasu Beach, Acarlar Deep Spot, Integrated Model
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KIYI VE DENiZ JEOLOJISININ
TURKIYEDE BULUNAN BUYUK ENDUSTRIYEL AMACLI
LIMANLARDA
KIYI MUHENDISLiGi ACISINDAN KARSILASILAN
GUCLUKLER VE COZUM ONERILERI

Seyfettin Atmaca?
& Mensas Zemin ve Temel Coziimleri Miihendisligi
(seyfettinatmaca@mensas.com.tr)

oy4

Tirkiyenin jeolojik gegmisi ve zenginligi kiy1 cografyasini dogrudan etkilemis, zengin zemin ve
kaya litolojisi olusmasina onciilitk etmistir. Yapisal unsurlarin etkin oldugu, tektonik faaliyetler ve
jeoteknik parametrelere olan etki ve dinamik yapi kendini kiyr miihendisligi yapilarinda
gostermektedir. Anadolunun ge¢mis tarine bakildiginda ulagim ve ticaret yollarmin kesistigi,
limanlarin daha da aktif oldugu bir kusakta yeralmaktadir.Limanlarin aktif olarak kullanilmaya
baslamast ticaretin hareketlenmesi, daha buytik endiistriyel amagli limanlarin yapilmasina ve hatta
kiyr mihendisliginin geligmesine zemin hazirlamistir. Bu siirecte gecmiste kullanilan dogal
limanlar artik yetmemeye ve daha biiyiik limanlarin ticaretin merkezine tasinmasina ve
yapilmasina imkan saglamistir.Kendiliginden gelisen bu siire¢ kiy1r miihendisliginde limanlarin
o6nemini ve jeolojik yapinin detayli ¢aligsmalar yapilarak arastirilmasina sebep olmustur. Liman
yapilari, dolgu sahalari, sahil kesimi yerlesim ve liman stok sahalari devasa alanlarin
kullanilmasina ¢anak tutmus, miihendislik jeolojisinin gelisiminde etkin rol oynamistir. Tim bu
unsurlarin jeoteknik miihendisliginde 6nlemlerin alinmasina, limanlarda heyelanlarin jeolojik
olarak 6l¢timlenmesine, deniz tabaninda olusabilecek topuk kaymalarmin engellenmesine yonelik
temel mithendisligi uygulamalarinin gereksinimini arttirmistir.

Kisacast kiy1 ve denizlerimizde zengin jeolojik yapi, yapisal unsurlarin ve tektonik yapinin
endiistriyel limalarin yapilmasinda ve yapilan-tamamlanmis liman ve kiy1 yapilarinin da
stabilitesinin ve giivenliginin jeoteknik miithendisligi uygulamalari ile desteklenmesi kag¢inilmaz
bir zorunluluktur. Ulkemizde gelisen ticaret hacmi ve artan talep daha biiyiik limanlarin veya kiy
yapilariin yapilmasini zorunlu kilacaktir.

Coziim olarak, zengin jeolojik yapinin dogru ve Kkaliteli jeoteknik arastirmalar yapilmasi
sonucunda projelerin ve uygulamalarin yapilmasi, ticaretin ve medeniyetin merkezi olan anadolu
icin ¢ok oOnemlidir. Limanlarimizin giivenligi jeolojik yapiya ve cografyaya uygun ¢ozim
onerileri ve projeler ile miimkiin olacaktir.

Anahtar Kelimeler: Kiy1 ve deniz jeolojisi, Endiistriyel limanlar, Ticaret yollari, Deniz tabani
jeolojisi ve taban topuk jet graout uygulamasi, Heyelanlar, Dolgu sahalar.
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DIFFICULTIES ENCOUNTERED INTERMS OF COASTAL AND
MARINE GEOLOGY FOR THE PURPOSE OF
INDUSTRIAL IN TURKEY THAT CONSTRUCTION OF LARGE
PORT AND SOLUTION PROPOSALS

Seyfettin Atmaca®
& Mensas Zemin ve Temel Coziimleri Miihendisligi
( seyfettinatmaca@mensas.com.tr)

ABSTRACT

The geological history of Turkey has directly affected the rich coastal geography and has led to
the formation of soil and rock lithology.The tectonic activities which effects of the structural
elements and geotechnical parameters te be effective and dynamic structure shows itself in
coastal engineering structures.When Anatolia’s past history is observed , we see intersection of
transport and trade routes are located in the zone where harbours are more active.Since the use
of harbours as active, it has moved of trade to make the larger industrial harbour even paved the
way of the development of coastal engineering.In this process the natural harbours which was
used in the past are no longer enough and it has allowed to move larger harbours to the center of
trade.This spontaneous process caused importance of harbours in coastal engineering and to be
investigated geological structures by detailed studies.Harbour structures, filling areas, coastal
settlements and seaports have kept the dish to the use of huge areas has played active role in the
development engineering geology.All those applications are to take precautions in geotechnical
engineering,measurement of landslide at harbours as geological,basic angineering applications
has increased the need for preventing slipping which may occur in the heel seafloor.In shortly, the
rich geological structures in our coast and marine,there is no chance about harbour and coastal
structures safety by geotechnical applications even if it hand made or.

Our country will make mandatory the growing volume of trade and making increasing demands
greater harbour or coastal structures. As a solution, the correct geological structures and result
of the quality geotechnical projects surveys and applications are very important for Anatolia
where is center of trade and civilization.The security of our harbours will be able to geological
structures and geography of appropriate solutions and projects.

Keywords: Coastal and Marine Geology,Industrial Harbours,trade routes,sea floor geology and
sea bedding heel jet grout applications,landslides,filling fields
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AKDENIZ TiPi YAY-ARDI HAVZALARIN RIFTLESME
MEKANIZMALARI UZERINE JEODINAMIK MODELLEME
CALISMALARI

Oguz H. Gogiis?
3fstanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, Ayazaga 34469, Istanbul, Tiirkiye
(goguso@itu.edu.tr)
OZET

Yay-ard1 genisleme havzalarinin, 6zellikle geriye dogru ¢ekilen okyanusal litosferin (retreating
slab) kitasal litosfer altmma daldigi yitimin kosullarinda (dinamik ve kinematik) gelistigi ileri
strtilmistiir. Bu sayede mantonun igine plaka sinirt boyunca dalan agir levha, yay-ardinda yersel
bir genisleme ve ¢okme alani (havzasi) yaratirken, Akdeniz tipi yay-ardi alanlarda (6rnegin,
Alboran-Balearic denizi, Pannonian havzasi, Tyrrhenian denizi, Ege denizi) yine orojenin
¢Okmesi sonucu genislemelerin 6nemli rol oynadigi yorumlarina gidilmistir. Bu jeodinamik
modelleme ¢aligmasinda 6zellikle farkli model boyutlarinda ve sicaklik kosullarinda yeryuvari
icin bilinen reolojik ve fiziksel parametreler yardimiyla yapilan genisleme ve ¢okme modelleri
tartisilacaktir. Sadece dalan ve geriye ¢ekilen agir levhanin yarattigi yersel ¢c6kme 20 my. yillik
zamanda 1 km civarinda oldugu hesaplanirken, orojenik ¢okmenin ve levhanin geriye
¢ekilmesinin beraber gelistigi modellerde (yine 20 m.y i¢in) bu ¢cokme miktar1 2.5 km’yi gegip ve
genisleme faktorii 2°den fazladir (B >2). Model sonuglar1 Ege ve Bat1 Anadolu gibi Akdeniz tipi
riftlesme alanlarmin gelistigi alanlar igin kiyaslama yapilabilecek diizeydedir. Bu sonuglar
1s1¢inda manto dinamiginin kitasal genigleme alanlarinin jeodinamik evriminde yarattig: etkileri
daha iyi anlasilacak ve modelleme c¢aligmalarindan tretilen sayisal verilerin, havza modelleri ile
karsilastirilmasina olanak saglayabilecektir.

Anahtar Kelimeler: riftlesme, yay-ardi havza, yitim zonu, orojenik ¢okme
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GEODYNAMIC MODELS FOR THE OPENING OF
MEDITERRANEAN TYPE BACK-ARC RIFT BASINS

Oguz H. Gogiis
Istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, Ayazaga 34469, Istanbul,
Tarkiye
(goguso@itu.edu.tr)

ABSTRACT

The geodynamic evolution of retreating ocean-continent subduction systems suggests that the
back-arc lithosphere thins in conjunction with the retreat/roll back cold subducting slab. This
configuration generically has been associated with the opening of several mediterranean back-
arcs. Furthermore, many of the orogenic belts in the mediterranean basin (i.e., Alboran-Balearic
sea, Pannonian basin, Tyrrhenian sea and the Aegean sea-western Anatolia regions) has
experienced young continental collision and extensional collapse afterwards. The rifting process
has well been defined but the cause of extension is still uncertain. In this work, | investigate
various styles of back-arc extension models with numerical modeling technique by considering
changing boundary conditions, thickness of the back-arc lithosphere and the background
temperature field. Model predictions suggest that the high stretching factors (# >2)in
conjunction with the development of rift basins can be produced by pre-existing (convectively
removed) hot and thin back-arc lithosphere. On the other hand, models initially with undeformed-
uniform back-arc lithosphere predict relatively less subsidence and extension. Accordingly, the
subsidence is amplified with hotter and thinner mantle lithosphere. In the light of these findings, it
can be interpreted that the anomalously thinned lithosphere and the resulting rift basins may have
potentially developed by combination of the; 1) flow of hot asthenospheric mantle softening the
crust (after the post-orogenic thinning) and the mechanical stretching induced by the retreating
slab.

Keywords: rifting, back-arc basins, subduction zones, orogenic (extensional) collapse
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MARMARA HAVZASINDA TARIHI SURECTE KIYI CiZGisi
DEGISIMININ LIMANLARA ETKIiSI: ISTANBUL -TROIA
ORNEGI

Levent Erel?, K. Kadir Eris®, M. Namuk Cagatay®
2Hasan Ali Yiicel Egitim Fakiiltesi, Istanbul Universitesi, Istanbul
ITU EMCOL ve Jeoloji Mih. Bl., Maden fakiiltesi, Ayazaga, 34469 Istanbul

0z

Marmara kiyilarinda tarihi siirecte Istanbul (Byzantion),Troia (ilion-Hisarlik Tepesi),Marmara
Ereglisi(Perinthos),Belkis (Kyzikos) en énemli limanlardir. Marmara’dan agilan bogazlar1 kontrol
etmeleri diger limanlar arasinda Istanbul ve Troia’ya ayri bir jeopolitik 6nem kazandirir. Her
ikisinin gerek sehirsel 6zellikleri, gerek limanlama alanlari, gerekse kiy1 yapilari oldukga birbirine
benzer. Istanbul ve Troia ilk asamada sehir-devlet olarak kuruldular. Sonra yarimada devlete
doniisiip Marmara ve komsu bogazlari denetlediler. Gelismelerini siirdiirerek Akdeniz ticaret ve
jeopolitiginde one ¢iktilar ve ¢aglara damga vurdular. Tstanbul bir sonraki adimda Troia’min 6niine
gecerek cihan imparatorluguna bassehirlik yapti.

Istanbul ve Troia’min Karsiyaka “Pera’lari” vardir. Farkli denizlerde limanlara ya da g¢ikis
noktalarma sahiplerdir. Istanbul’un korunakli Hali¢’i, Troia’nin Canakkale Bogazi'ndan kara
icine derince sokulmus lagiinii vardir. Kuzey Anadolu Faymin (KAF) trettigi siddetli deprem
firtinalarindan olumsuz etkilenmislerdir.

Ik ¢agda, Canakkale Bogazi ile Gelibolu Yarim adasim izleyerek Anadolu’ya gegen karayolunu
denetiminde tutan Troia 6n plandaydi. Oysa Istanbul’a Trakya tizerinden kara ulagimi son derece
riskliydi. Sulak alanlar ve yer yer kotii ¢imentolu gevsek kumtasi zeminin olusturdugu heyelanl
kiy1 yapisi nedeniyle kuzey Marmara sahilinde uzun yillar kara yolu yapilamamisti. Yol insa
ustas1 Romalilar bu eksigi giderip “Via Egnatia“ sahil yolunu Istanbul’a getirdi. Boylece Istanbul
hem Marmara havzasinimn lider sehri hem imparatorluklarin bagsehri olacak konuma geldi. Bu
stiregteki onemli asamalar kronolojik olarak sunulacaktir.

Anahtar Kelimeler: Marmara Kiyilari, Istanbul, Truva,
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INFLUENCE OF SHORELINE CHANGES ON PORTS IN
MARMARA REGION DURING HISTORICAL PERIODS: ISTANBUL-
TROIA EXAMPLE

Levent Erel?, K. Kadir Eris®, M. Namik Cagatay”
o & Hasan Ali Yiicel Faculty of Education, Istanbul Universitesi, Istanbul .
bJTU EMCOL and Geological Eng. Depart., Faculty of Mining, Ayazaga, 34469 Istanbul

ABSTRACT

During historical times Istanbul (Byzantion), Troia(llion- Hisarlik Tepesi), Marmara Ereglisi
(Perinthos),Belkis (Kzikos) were the most important ports along the Marmara sea shores. The
fact that they have controled the straits opening to/from the Marmara sea have placed on
Istanbul and Troia more distinguished geopolitical importance than the other cities. The Urban
characteristics, porting areas and shore features of both cities are significantly similar. Istanbul
and Troia were both founded in the early stages as city states. They later developed into
peninsular states controlling the Marmara sea and adjoining straits of Bosphorus and
Dardanelles. They continued their historical development taking leading roles in the
Mediterranean trade and geopolitics and becoming hallmarks in historical times. In a further
step, Istanbul took the lead over Troia and became the capital city of a world empire.

Both Istanbul and Troia have their opposite side-cities (Peras). They own port facilities or exits to
adjacent seas. Istanbul is equipped with the protective Golden Horn, Troia with a lagoon
extending from the Dardanelles deeply inland. However, both cities were greatly affected by the
seismic storms produced by the North Anatolian Fault (NAF)

During the antique period, Troia kept control of the Anatolian road starting from the Dardanalles
and passing along the Gallipoli peninsula and was for that reason in leading position. Land
communication with Istanbul via Thrace on the other hand was full of risks. The northern
Marmara shoreline was deprived of road transportation for many centuries because of frequent
wetlands and unstable shoreline with poorly cemented sandstone causing landslides. The Romans,
renowned for excellent road construction, built the Via Egnatia to Istanbul, bringing this lack of
communication to an end. Istanbul therefore became the leading city of the Marmara region as
well as the capital city of empires. Important developments in this process will be explained in a
chronological order in this presentation.

Keywords: Coast of Marmara Sea, Istanbul, Troia
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ANTALYA HAVZASI PLiYOSEN-PLEYiISTOSEN FiZYOGRAFIK
EVRIiMIi VE SiSMiK STRATIGRAFiK MiMARiSi
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aTiirkiye Petrolleri, Arama Daire Baskanligi, Ankara.
(msunnetci@tp.gov.tr)
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Bu calismada, iki ve {i¢ boyutlu sismik veri setleri kullanilarak Antalya Havzasi, Pliyosen-
Pleyistosen fizyografik evrimi sismik stratigrafik cati altinda incelenmistir. Kdrfezde yer alan
yogun sismik veri seti, Pliyosen’den giiniimiize self-yamac evrimine 1sik tutarken, havzanin
derinlerine uzanan sismik veriler, tuz domlar1 arasinda sikigmig, yanal ve diisey yonde derin
denizel kanal gégleri hakkinda 6nemli deliller sunmaktadir.

Neojen sedimanter istifin en geng ¢okel sekansini olusturan Pliyosen-Pleyistosen yash sedimanlar,
Uc O6nemli alt istife bolinerek incelenmistir. Bunlar alttan iiste dogru, Erken Pliyosen, Geg
Pliyosen ve Pleyistosen sekanslari olarak siralanir. Erken Pliyosen istifi transgresif fasiyeslerle
temsil edilirken, Geg¢ Pliyosen istifi havzaya dogru ilerleyen, Pleyistosen istifi ise transgresif ve
yuksek seviye ¢okelleri ile temsil edilmektedir.

Antalya Havzasi’'nda Miyosen-Erken Pliyosen gecisi, Akdeniz’in tiimiinde oldugu gibi, agik deniz
ortamina ani bir gegis ve tuz ¢okeliminin sonlanmasi olarak tanimlanir. Erken Pliyosen donemi,
paralel, devamli ve yiiksek genlikli refleksiyon paketi tarafindan temsil edilen acik deniz self
ortaminda ¢okelmis diisiik enerjili camur baskin sedimanlardan olusur. Diisiik enerjili dénemin
sonlanmasi, havza kenarlarindan taginan yogun kaba taneli kirintililar tarafindan saglanir. Ylzey
jeolojisi ¢aligmalarinda Erken Pliyosen sedimanter istifi igerisinde, havza kenarlarinda bile kaba
taneli birimlerin izlenmemesi, bir dizi klinoform paketi tarafindan temsil edilen istifin Geg
Pliyosen paketine karsilik geldigi sonucunu dogurmaktadir.

Geg Pliyosen sekansi, sismik kesitler iizerinde, farkli tipte klinoform setlerinden olugmaktadir.
Oblik ve sigmoid tipteki refleksiyonlar, goreceli deniz seviyesi degisimlerine bagl olarak havzada
onemli bir progradasyon olduguna isaret etmektedir. Ayrintili klinoform geometrileri
incelediginde, Antalya Havzasi’nin Ge¢ Pliyosen’de, belirgin bir self sinirinin olmadig: bir havza
konumundan, yukari dogru derinlesen, belirgin bir self-yamag¢ siniriin olustugu derin bir havza
konumuna doniistiigli sonucuna ulagilmaktadir.

Elde edilen sonuglar gevre havzalarla da karsilastirildiginda, Antalya Havzasi’nda Pliyosen-
Pleyistosen yasli fasiyes dizilimleri, biiyiik 6l¢iide ostatik degisimlerle uyumlu olarak, Dogu

Akdeniz’deki komsu havzalarla benzerlik gosterdigi gortilmektedir.

Anahtar Kelimeler: Antalya Korfezi, sismik stratigrafi, self evrimi, Pliyosen
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PLIOCENE-PLEISTOCENE PHYSIOGRAPHIC EVOLUTION AND
SEISMIC STRATIGRAPHIC ARCHITECTURE OF THE
ANTALYA BASIN

Mehmet A. Siinnetcioglu®, Tuge Degirmenci®, Ayhan Ercan?
aTiirkiye Petrolleri, Arama Daire Baskanligi, Ankara.
(msunnetci@tp.gov.tr)

ABSTRACT

This study investigates physiographic evolution of the Antalya Basin during Pliocene-Pleistocene
on the base of two and three dimensional seismic data sets. As seismic lines near the Gulf shed
light on the shelf evolution, offshore seismic lines represent invaluable evidences about deep
marine channel migration, confined by salt domes.

Pliocene-Pleistocene, the youngest sedimentary succession of the Neogene, is subdivided into
three seismic sequences. These are named as Early Pliocene, Late Pliocene and Pleistocene
sequences. As Early Pliocene sequence is represented by retrogradational stacking pattern, Late
Pliocene sequence is represented by progradational stacking pattern and Pleistocene sequence is
represented by transgressive and highstand deposits.

Miocene-Early Pliocene boundary can be defined as a fast transition to open marine conditions
and termination of salt deposition. Early Pliocene, represented by parallel, continuous and high
amplitude reflection package is composed of low energy mud-dominated sediments in open
marine conditions. The termination of low energy environment is triggered by coarse-grain
sediments, fed by basin margins succeedingly. The absence of coarse-grained sediments even
along the basin margins in Early Pliocene suggests that the overlying set of clinoforms is part of
Late Pliocene sequence.

Different styles of clinoforms are observed in Late Pliocene. Both oblique and sigmoid type
clinoforms sets represent a major progradation in facies throughout the basin as a result of
relative sea level fluctuations. The geometry of clinoforms suggests that the physiography of the
Antalya Basin in late Pliocene has evolved into a deep basin with a prominent shelf-slope
boundary.

Consequently, Pliocene-Pleistocene sequences are consistent with global sea level curve, similar
to other Mediterranean basins.

Keywords: Gulf of Antalya, seismic stratigraphy, shelf evolution, Pliocene
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Ege Denizi’nin giineyinde Giineybati Anadolu kiyilarinin biyiik korfezlerinden biri olan
Mandalya Korfezi’nin en kuzeyinde bulunan kuzeydogu yoniinde sokulmus birinci kérfezi olan
Akbilk Korfezi’nin giincel jeolojisinin arastirilmast i¢in korfezi etkileyen jeolojik kosullar
incelenmistir. Yapilan ¢alisma sonucunda, inceleme alaninin jeolojik yapisi incelendiginde, bes
ana jeolojik birimin etkisinde oldugu goriilmiistiir. Calisma alani1 ve g¢evresinde bulunan kaya
birimlerini KD-GB dogrultusunda bir litostratigrafik kesit olarak ¢izdigimizde, sirasiyla Menderes
Masifi, bunu tizerleyen formasyonlar, formasyonlar iizerleyen Likya Naplari, naplarin iistiinde
yer alan altivyonlar ve genis alan kapsayan geng birimler olarak ayirtlanmustir.

Paleozoyik zamanindan baslayarak son devir olan Kuvaterner devrinin Holosen-glnumiz
devresinin birimlerinin gézlendigi ¢alisma alaninda, bu birimlerin karasal ve denizel baglantisinin
ortaya c¢ikarilmasi i¢in, korfezde GB-KD ve GD-KB yonlerinde tek kanalli sismik sistemi
kullanilarak kiy1 alanlarindan agik denize kadar uzanan hatlar boyunca 28 adet sismik veri
toplanmustir. Elde edilen verilerdeki gozlemlere dayanarak, denizel alanda toplanan sismik
kesitlerde karasal jeolojik birimlerin istifleri izlenmistir. Karasal-sig denizel ¢okellerin
litostratigrafik yapisi ve c¢alisma alaninin giincel jeolojik yapisi verilerde agikca ortaya
konulmustur.

Anahtar Kelimeler: Likya Naplari, litostratigrafi, Mandalya Korfezi, sig denizel ¢okel, tek
kanall1 sismik
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AKBUK GULF LITHOSTRATIGRAPHY OF TERRESTRIAL-
SHALLOW MARINE SEDIMENTS AND GEOLOGICAL EVOLUTION

Siiheda Edremit?, Erdeniz Ozel?
2 Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Haydar Aliyev Bul. No:100

35430 Inciralti-Izmir-TURKIYE
(suheda_edremit@yahoo.com)

ABSTRACT

Geologic situations the effects to the Akbiik Gulf that is the first gulf entered at the northeastern is
located northenmost of Mandalya Gulf, which is one of the large gulf of Southwestern Anatolian
at the north of Aegean Sea, have been examined to investigate the current geology of Akbuk Gulf.
In the result of the study, the geological structure of study area is analyzed, it is seen that the
study area are under the thumb of a five main units. When we draw the basement rock units that
are situated at the study area and surroundings in the direction of Northeastern-Southwestern as
a lithostratigraphic section, they had been distinguished as respectively Menderes Massif,
formations that overlying this unit, Lycian Napa overlying the formations, alluviums located on
the napas and young units.

At the beginning from Paleozoic time to the Quaternary period that is the last period of Holosen-
recent term of the units that are observed in the study area, for founding out terrestrial and
marine connecting these units, by using single channel seismic system at the Southwestern-
Northeastern and Southeastern-Northwestern in the gulf, 28 seismic data have been collected
during the profiles which ranging from terrestrial areas until offshore. Based on observations of
the resulting datas, sequences of terrestrial geological units have been pursued at the seismic
sections assembled on the marine areas. Lithostratigraphic structure of terrestrial-shallow
marine sediments and current geologic structure clearly have been executed at the seismic datas.

Keywords: Lycian Napa, lithostratigraphy, Mandalya Gulf, shallow marine sediments, single
channel seismic
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TURK BATI KARADENIZi’NDEKIi DERIN DENiZ BLOKLARI
ARAMA TARIHCESI: FIKIRLERIN ZAMAN iCERISINDEKI
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No: 10 06100 Cankaya — Ankara / TURKIYE
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Tiirkiye Petrolleri’nin (TP) Tiirk Karadenizi’nin derin/ultra derin sularinda 1990lerin ortalarinda
baslayan ve halen devam eden hidrokarbon arama aktiviteleri sonucunda 130.000 km’den fazla iki
ve 15.00 km? {i¢ boyutlu sismik veri toplanmus ve 8 adet derin/ultra derin arama kuyusu agilmustir.

TP’nin derin/ultra derin sulardaki arama caligmalarinin Tiirk Karadenizi’nin diger alanlarina
kiyasla Bati Karadeniz’de daha fazla yogunlastigini gérmekteyiz. TP, son 20 yilda gerek Arco,
Petrobras, ExxonMobil, Chevron ve Shell gibi biiyiik petrol sirketleri ile ortaklik kurarak, gerekse
tek basma basenin derin deniz bloklarindaki arama ¢alismalarina devam etmistir. Fakat bu uzun
arama siiresi boyunca kazilan kuyularm higbirisi ne yazik ki ekonomik bir kesifle
sonuglanmamustir. Ancak yine de bu sdz konusu arama faaliyetlerinden alinan dersler, sismik ve
kazilan kuyu verilerinin bir arada degerlendirilmesi ve komsu alanlarda yakin zamanda yapilan
kesifler TP’nin Tirk Bat1 Karadenizi’nin prospektivitesine yonelik goriislerini yillar igerisinde
daha da gelistirmis ve aritmistir. Su anda TP’nin bélgeye yonelik arama portfoyiinde ii¢ adet
provenans bazli temel arama konsepti one c¢ikmaktadir: (1) Kuzeybati, muhtemelen
Bulgaristan’daki Kaliakra Kanyonu kaynakli Oligosen-Alt Miyosen turbiditleri, (2) Paleo-Tuna
ve/veya Paleo-Dinyeper kaynakli ve Karadeniz’in Romanya sektdriinde yer alan Neptun
Blogu’nda yakin zamanda basartyla test edilen Ust Miyosen-Pliyosen kanal/yelpaze kompleksleri
ve (3) kuzey, muhtemelen Ukrayna kaynakli Oligosen-Alt Miyosen tirbiditleri.

Petrol sektoriinden uzakta olmasi ve 2200 m’ye ulasan su derinlikleri gibi operasyonel zorluklar
yaninda birka¢ basarisiz arama girisimine de sahne olan Tiirk Bati Karadenizi portfoyiindeki bu

en az (¢ adet konsept sayesinde yine de gelecek vaat etmektedir.

Anahtar Kelimeler: Karadeniz, Turkiye Petrolleri, ultra derin deniz, tirbiditler, kanal/yelpaze
kompleksleri
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EXPLORATION HISTORY OF THE DEEP-WATER BLOCKS IN THE
TURKISH WESTERN BLACK SEA: EVOLUTION OF IDEAS
THROUGH TIME

Ozgiir Sipahioglu®, Ziihtii Bati®
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No: 10 06100 Gankaya — Ankara / TURKIYE
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ABSTRACT

Started in mid-1990s, Turkish Petroleum (TP) has been conducting an aggressive hydrocarbon
exploration campaign in the deep water exploration blocks of the Turkish Black Sea that led to
acquisition of more than 130,000 km two- and 15,000 km2 three-dimensional seismic data and
drilling of 8 exploration wells.

Compared to other parts of the Turkish Black Sea, TP’s deep/ultra-deep water exploration efforts
have always largely focused on the Western Black Sea. Either through partnerships with major oil
companies such as Arco, Petrobras, ExxonMobil, Chevron and Shell, or by itself, TP has
continued to explore the deep-water blocks of the basin for the last 20 years. Unfortunately, none
of the wells drilled so far during this long period of exploration has yet led to an economic
discovery. However, lessons learned from the unsuccessful exploration attempts, interpretation of
enormous amount of seismic data combined with well data and recent discoveries in neighbouring
areas have resulted in evolution and refining of TP’s ideas on the prospectivity of the Turkish
sector of the Western Black Sea through years. Currently, three provenance-based major play
concepts stand out in TP’s exploration portfolio: (1) Oligocene-Lower Miocene turbidites sourced
from the northwest, possibly through Kaliakra Canyon in Bulgaria, (2) Upper Miocene-Pliocene
channel/fan complexes sourced from Paleo-Danube and/or Paleo-Dnieper rivers and constitute
the downdip equivalents of the turbidites successfully tested in Neptun Block in the Romanian
sector of the Black Sea, recently, and (3) Oligocene-Lower Miocene turbidites sourced from the
north, possibly Ukraine.

The Turkish Western Black Sea, not only challenged by many operational difficulties, such as
being in a remote part of the world for the oil industry and water depths reaching up to 2,200 m,
but also witnessed a few unsuccessful exploration attempts, is still thought to retain a promising
exploration future with at least these three major play concepts in its portfolio.

Keywords: Black Sea, Turkish Petroleum, ultra-deep water, turbidites, channel/fan complexes
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TURKIYE’Yi CEVRELEYEN KITASAL YAMAC VE
SELFLERDEKI GAZ HIDRATLARIN ARASTIRILMASI
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aDokuz Eylul Gniversitesi, Deniz Bilimleri ve Teknolojisi Enstitlist, Haydar Aliyev Bulvari, No:
100, 35340, Inciralti, Izmir
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Gaz hidratlar, su molekilleri ile diisiik molekiiler agirlikli gazlarin bir kafes igerisine
hapsolmastyla olusan ve buza benzeyen kristalin katilar olup, gaz yogunlugu ¢ozeltide tutulabilen
miktar1 astiginda yiiksek basing ve diisiik sicaklik kosullari altinda olusurlar. Gaz hidrat yapisinda
su molekiilleri kafes gorevi yapmakta ve farkli bilesimdeki gazlar (genellikle metan) bu kafese
hapsolmaktadir. Gaz hidratlar, i¢erdikleri biiyiik metan hacmi nedeniyle gelecegin enerji kaynagi
olabilirler. Standart basing ve sicaklik kosullarinda, 1 m® gaz hidrat, 164 m?® gaz ve 0.8 m® su
icermektedir. Denizel gaz hidratlarda depolanan gaz miktarmin kiiresel kestirimleri 0.2x1015 m®’
den 7600x1015 m*’ e degisim gostermektedir.Gaz hidrat, kutup bolgelerinde s1g sularda, okyanus
ortast tortullarda ve basing ile sicaklik kosullart uygun oldugu kitasal yamag¢ bolgelerindeki
tortullarda bulunmaktadir. Diinyada yer alan gaz hidrat birikimlerinin ¢ogu binlerce kilometre
karelik alanlarda deniz tabanmin altinda ustii ortiilii sekilde bulunur. Petrol endiistrisi ve
hiiktimetler, tiim diinyada soguk ve derin sularda hidrokarbon gazlarini tutan ve buza benzer
enerji mineralleri olan gaz hidratlar1 arastirmaya baslamiglardir. Bu yiizyilda petrol ve gaz
tretiminin azalmaya baslayacaktir. Gaz hidratlar biiyiik bir olasilikla petrol ve dogal gaz
rezervlerin tiikkenmesiyle, diinyanin gelecekteki enerji kaynagi olacaktir. Bazi enerji firmalari
¢oktan uzun soluklu projelere basladilar. Sig gaz hidrat zonlar1 sismik arastirma gibi jeofizik
tekniklerle bulunabilir. Gaz hidrat jeolojik olarak ve ekonomik olarak ii¢ nedenden dolay1
onemlidir. Birincisi, metan sizintilart derinlerdeki hidrokarbon rezervinin varliginin dogrudan
gostergesi olabilir. Ikincisi, metan hidratlarm kendisi de énemli bir enerji kaynagi olacaktir.
Ucgiinciisii, tortullardaki metan iiretimi ve gogii, yogun yamag kaymalarina neden olabilir ki bunun
sonucunda tsunami olusabilir. Bunlar potansiyel s1g gaz birikimlerini isaret edebilirler, ve gaz
hidrat formasyonlar1 kiy1 6tesi deniz ¢aligmalarina ve dogal gaz boru hatlari, petrol platformlar:
gibi yapilara yer tehlikeleri getirebilirler. Japon denizlerde bulunan limanlardaki denizel
sedimanlarda yer alan gaz hidrat birikimleri Japonya’nin 90 yillik ihtiyacina karsilik gelecek
miktarda oldugu sistematik ¢aligmalar ile ortaya konmustur. Giiney Dogu Asya’daki diger tilkeler
(Cin, Hindistan, Giiney Kore, Tayvan) ve ABD ulusal sularinda bulunan gaz hidrat rezervlerini
aragtirmaktadirlar. Japonlarin 2013 yilinda gergeklestirdigi saha test ¢alismasi agik deniz gaz
hidrat rezervlerinden dogal gaz cikarilip iiretilebilecegi gostermistir. Meksika Korfezinde yapilan
endiistri projeleri, Kanada ve Alaska’daki agik deniz tretim testleri ve 2014 ve 2015 yillarinda
Gliney-Dogu Asya’da gergeklestirilen agik deniz itiretim testleri gaz hidratlarin gelecegin enerji
kaynagi olacagi konusunda diinya ¢apinda bir ilginin oldugunun altini ¢izmistir.

Gaz Hidrat Marmara ve Ege Denizi’'nde ve Karadeniz’de yiiksek basing orta sicakliklarda
meydana gelir. Sismik Laboratuvar olan Seislab 2005 — 2015 yillar1 arasinda, gaz hidratlarn
haritalanmasi ve deniz tabanindan 6rnek alinmasi amaciyla birden fazla arastirma g¢aligmasi
yapmustir. 2015’in ilk aylarinda ¢ok kanalli sismik yansima kayitlari, ¢ok 1sinli batimetri, sparker,
derinden cekilen yandan taramali sonar ve Chirp gibi sig miihendislik sismigi sistemleri
kullanarak R/V K. Piri Reis Aragtirma Gemisi ile veriler toplanmustir.

Anahtar Kelimeler: Gaz hidratlar, metan, enerji
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GAS HYDRATE RESEARCHES ON THE TURKISH CONTINENTAL
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ABSTRACT

Gas hydrate refers to dirty white colour crystalline ice-like substance, which formed under high
pressure and low temperature by combining lattice-bearing water molecules and natural gas
molecules. Because a volume of gas hydrate can store up to 164 times per volume gas, and the
fact that gas hydrate occurs ubiquitously around the globe, it is considered as a strong competitor
to conventional hydrocarbons and is viewed as a potential energy source.

Gas hydrates occur in the shallow waters in the permafrost regions and in the sediments of the
continental slopes where the temperature and pressure conditions are appropriate. Most of the
gas hydrate deposits in the world are located under the sea bottom and cover thousands of km2.
The petroleum industry and the governments begin to research the gas hydrates which is an
energy mineral covering the hydrocarbon gases in an ice-like form in both cold and deep waters.
The conventional oil and gas production will start to decrease in this century and some energy
corporations have already started long-term projects for the future energy sources apart from
conventional fossil energy sources. Shallow gas hydrate zones can be explored by geophysical
techniques such as seismic exploration methods. Gas hydrates is geologically and economically
important for three reasons: (1) Methane seepage may indicate the existence of a deeper
hydrocarbon reservoir, (2) The methane hydrate is an important energy source and (3) The
methane production and migration in the slope sediments may cause massive slope failure
resulting in tsunamis. In addition, gas hydrate formations may be a potential geohazard in the
offshore marine engineering studies such as natural gas pipelines and oil platforms. Systematic
exploration studies revealed that marine sediments deposited in Japanese waters harbor 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 2014 and 2015 in
South-East Asia highlight the growing global interest for gas hydrates as a future 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 2005-2015 and early 2015 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.

Keywords: Gas hydrates, methane, future energy
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Denizlerde gergeklestirilen yerbilimleri ¢aligmalari, kiyidan itibaren tiim denizlerde icra edilmekte
olup, deniz taban1 morfolojisi, tektonik, ekonomik jeoloji, mithendislik ihtiyaclar vb. arastirma
alanlarinda yaygin olarak kullanilmaktadir.

Bu ¢aligmalarinin gergeklestirilmesinde uygulanan yontemler, bahsedilen aragtirma alanlarinin
ihtiyaglarina uygun olarak, deniz tabaninin kepge (grab), karot (core), kutu érnekleyici (box core)
vb. ornekleyicilerle orneklenmesi, deniz tabanmi ve altinin sismik, gravite-manyetik vb.
yontemlerle arastirilmasi ile deniz tabaninin tek-¢ok 1simnli derinlik 6lgerler, yandan taramali sonar
vb. yontemlerle incelenmesidir.

Bahse konu yontemlerden deniz tabaninin tek-¢ok 1sinli derinlik 6lgerler, yandan taramali sonar
vb. ile arastirilmasi hidrografik arastirmalar kapsaminda degerlendirilmekte olup bu yontemlerin
sonuclarmin giivenirliligi, uluslararast ¢alismalarda kullanilan standartlara uygun cihaz,
sistemlerle ve uzman personelce 6l¢tilmesi ve degerlendirmesinin yapilmasi ile mtimkiindiir.

Bu kapsamda, deniz tabani jeolojisine cansiz deniz kaynaklarinin aranmasi yoniinden tek-gok
1sinlt derinlik oOlgerler, yandan taramali sonar vb. hidrografik arastirma yontemleri acisindan

yaklasilmis ve deniz ¢aligmalarindaki yerine vurgu yapilmistir.

Anahtar Kelimeler: Deniz, Jeoloji, Hidrografi
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HYDROGRAPHIC INVESTIGATION METHODS IN USE SEA
FLOOR GEOLOGY AND ROLE OF NON-LIVING MARINE
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ABSTRACT

Geological studies in the sea from the shore to deep seas whether they are executed in all the seas
for sea floor morphology, tectonics, economical geology, engineering requirements, etc.
commonly used in the field of research.

Methods applied in the realization of this study, in accordance with the needs of the research
areas mentioned in the sea floor grab (grab), the core (core), box core sampler (box core), etc.
sampling by via sampler, and the bottom of the sea floor seismic, gravity, magnetic, etc. methods
the investigation of the sea floor with, single and multibeam echosounders depth gauge, side-scan
sonar, etc. methods study.

The methods mentioned in the sea floor: single-multi beam echosounders, side-scan sonar, etc.
hydrographic surveys with the results of these methods have been evaluated within the scope of
the investigation and the reliability of the device in accordance with the standards used in
International studies, system, and measurement and assessment should be carried out by
specialized personnel.

In this context to examine, which the geology of the sea floor related to non-living marine
resorces, with single-multi-beam echosounders, side scan sonar, etc. It approached in terms of
hydrographic research methods and has been emphasized by sea examples.

Keywords: Sea, Geology, Hydrography
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Biiyiikgekmece Korfezi’nde gergeklestirilen si1g sismik ¢alismalar sonucunda elde edilen
kesitlerde, tabanda ¢okelmis sediman birimleri icerisinde yansima alinamayan bolgelere
rastlanmig ve bu bolgelerden taban yapilarindan gelmesi beklenen sinyallerin
maskelendigi gézlenmistir. Bu tip maskelemeye sebep yerlerin gaz bulunduran sediman
paketlerinden kaynaklandigi bilinmektedir. Korfezin 6zellikle dogu kesiminden elde
edilen s1g sismik kesitlerde, tipik gazli sediman paketlerinin varlig1 gozlenmis ve gazli
alanlarin alansal dagilimlar1 haritalanmmgtir. Gazlarin kokenlerin tayini amaciyla
gerceklestirilen 6rnekleme ve laboratuvar ¢aligmalart sonucunda, gazlarin kirlenmis
oldugu ve kokenlerine iliskin bir sonuca varilamayacagi anlagilmistir.

Ayrica, korfezin batimetrik ozellikleri de ¢ok kanalli sistemler kullanilarak elde
edilmistir. Korfez igerisinde sismik stratigrafik analizler yapilmis ve akustik tabana ait

morfolojik ve yapisal 6zellikler haritalanmigtir.

Anahtar Kelimeler: Kaotik, gaz, morfoloji
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MORPHOLOGICAL, STRUCTURAL AND SEISMIC
STRATIGRAPHIC PROPERTIES OF BUYUKCEKMECE GUL

Emin Demirbag™®, Vedat Ediger® , Ali Cankurtaranlar?
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ABSTRACT

Non-reflective zones have been detected in the sedimentary units along the seismic
profiles which were collected at the bottom of the Gulf of Buyikcekmece. The expected
seismic structural signals from the bottom sedimentary units was masked by this the non-
reflecitve zones. As it is known, the existing gas in the sediments may cause this kind of
non-reflecitve zones. Presence of typical gaseous sediment packages especially in the
shallow seismic sections has been observed from the eastern part of the gulf and spatial
distribution of the gas in the sedimentary packages mapped. As a result of sampling and
laboratory studies carried out to the determination of the origin of the gas, it is
concluded that the gas was contaminated and its origin cannot be determined.

Additionally, the bathymetric features of the gulf were obtained using a multi-beam
system. Seismic stratigraphic analysis made and morphological and structural features
of the acoustic basement mapped.

Keywords: Chaotic, gas, morphology
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BAFA GOLU COKELLERIN KIMYASAL OZELLIKLERI SON 150
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Oz

Ege Bolgesinde Menderes havzasi igesinde yer alan Bafa Golii Aydin ve Mugla illerinin sinirlart
igerisindedir. Dogu-Bati dogrultusunda uzanmakta olan Bafa Golii 21 m derinlikte ve yaklasik
70km?’lik bir alan1 kaplamaktadir. Bu ¢alisma kapsaminda, Bafa Gélii ¢okellerinin kimyasal ve
sedimantolojik ozellikleri 1s18inda gol ¢okelleri kirliliginin  zamana bagli degisimlerinin
belirlenmesi amaglanmustir. Bu amagla iki karot 6rnegi ( g6l merkezi ve giiney kesiminden alinan
karotlar) ile goliin giiney kesiminden derlenmis 50 midye 6rnegi incelenmistir. Tlgili cokel
kayitlari son 150 yillik bir siiregte ¢okelmistir. Bu karotlar boyunca sedimantolojik dzelliklerin
belirlenmesi amaciyla tane boyu analizleri ve litoloji tanimlar1 yapilmistir. Tane boyu analizleri
silt ve kil fraksiyonu i¢in sedigraph aletinden yararlanilarak yapilmistir. Kimyasal ozellikler ise
ICP-MS, ITRAX analizi (1 mm ¢dzlnirlikle) ile belirlenmistir. Bu analizler ile gol ¢okellerinin
agir metal konsantrasyonlari (Al, As, Cr, Cu, Mn, Co, Ni, Zn, V, Pb) belirlenmistir.

Sedimentolojik 6zelliklerine gore golin merkezinden alinan karot boyunca biriken giincel istif gol
tabanindan tavana dogru ilk 50 cm’lik kesimde su igerigi yiiksek yesilimsi renkli homojen killer
gozlenmektedir. Tlgili karot sedimanlariin ortalama kum, silt ve kil igerigi sirastyla; 18%, 65%,
ve 17% diir. Géliin giiney kismindan alinan karotun ilk 30 cm agik yesil renkli homojen killer, 30-
45 cm arasinda koyu yesil, renkli killer ile 45-50cm arasinda kahverenkli homojen killer
gozlenmektedir. Tlgili karot sedimanlarinin ortalama kum, silt ve kil igerigi sirastyla; 7%, 75%, ve
18% diir Metal olgtimleri midyenin yumusak dokularinda ortalama Al, As, Cr, Cu, Zn, V, Pb
konsantrasyonlar1 sirastyla 22, 41, 118, 9, 118, 32, 3 mgkg? olarak &lgiilmiistiir. Pb ve Zn
elementlerinin konsantrasyonlar: yiiksek bulunmugtur. Ayrica Cu, Pb, Zn metalleri karotlarin en
iistiinden altina dogru azalan bir trend izlemektedir. Bu durum da bu metallerin zenginlesmesinin
antropojenik kokenli oldugunu, antropojenik girdilerin dogal girdilerden yiiksek oldugunu
gostermektedir. Cr ve Ni elementleri, diger metal elementlerinin aksine derinlige gore artis ve
dalgalanmalar gésterdigi igin, bu metallerin girdisinin dogal kaynakli oldugu, Cr ve Ni kirmntili
mineral girdisiyle ilgili oldugunu gostermektedir.

Bu c¢alisma TUBITAK-ARDEP 100lprojesi (Proje no: 113Y070) ve numarali Istanbul

Universitesi Arastirma Fonu projeleri kapsaminda (Proje no: 28942 ve 17828) desteklenmektedir.
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CHEMISTRY OF LAKE BAFA SEDIMENTS AND METAL
POLLUTION DURING LAST 150 YEARS
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ABSTRACT

Lake Bafa is located in the Menderes Basin, Western Turkey (Aydin-Mugla). Contemporarily
East-West direction extending in the Bafa Lake the maximum water depth of 21m and lake has a
surface area of about 70 km?. In this study aimed to determine the lake sediment pollution of a
time-dependent changes that, in the light of Bafa Lake sediments chemical properties. For this
purpose, two cores were taken from centre part of the lake and southern part of the lake and 50
mussels samples were taken from southern part of the lake. Age determinations indicated that,
sediments have been continuously accumulated during the last 150 year. Sedimentological
properties of the recent sediments were investigated, applying grain size analysis was performed
using sedigraph analyser for clay and silt size fractions. Chemical properties of the recent
sediments were investigated, applying ICP-MS analysis and multi sensor core logger (ITRAX).
ITRAX were applied in to the sediments in Imm resolution. The dataset was used to provide
information about the heavy metal element composition of the lake sediment (Al, As, Cr, Cu, Mn,
Co, Ni, Zn, V, Pb)

Sedimentary record of the centre part of the lake consist homogenous olive gray coloured clays in
the uppermost 0-50cm part. These section contains sand, silt and clay size fractions within the
average value of 18%, 65%, ve 17%. Sedimentary record of the southern part of the lake consist
light green coloured homogenous clays in the uppermost 0-30cm. Dark greenish coloured clays
were observed in 30 to 45 cm interval and 45-50 cm interval consist brown coloured homogenous
clays. These section contains sand, silt and clay size fractions within the average value of 7%,
75%, ve 18%. The higher concentrations of Pb, Zn elements are observed in the soft tissues of
mussels. The average concentrations of Al, As, Cr, Cu, Zn, V, Pb elements, in the soft tissues of
mussels are 22, 41, 118, 9, 118, 32, 3 mg.kg™. Furthermore; higher values of Cu, Pb, Zn elements
are observed in recent sediment layers than lower parts of the core. Increase of Cu, Pb, Zn
concentrations in sediments, suggests pollution effect. However, down core higher values and
fluctuations of the other selected metals, such as Cr and Ni, suggests detrital transportation and
deposition progress are also forced on the enrichment of these elements.

Acknowledgements: This study is supported by the TUBITAK-ARDEB 1001 project (project
number of 113Y070) and Istanbul University research foundations (project number of 28942 and
17828).
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SEDIMANTOLOJIK VE PALEONTOLOJIK OZELLIKLERI:
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Arap ve Avrasya plakalar1 arasinda bulunan Neotetis’in giiney kolu, Ge¢ Kretase’den itibaren
kapanma siirecine girmistir. Serravaliyen’de kita-kita carpigmasi ile son bulan bu siireg, her iki
kitanin da kenar kisimlarinda aktif bir tektonizmay1 beraberinde getirmistir. Bu tektonik aktivite,
carpisma sonrasinda da bolgeyi etkilemeye devam etmistir. Giiniimiizde Van G6li Havzasi’nin
bulundugu bolgede, Eosen’de ve Miyosen’de ¢okelen turbiditler bu etkinligin iriini ve
gostergesidir.

Van Golii dogusunda Agarti ve Ozyurt koyleri civarinda yiizeyleyen tiirbiditler incelendiginde,
uyumsuz sekilde depolanmus iki ayr1 istif géze garpmaktadir. Yash istif Nummulites ve Assilina
fosillerince zengin ¢akilli seviyelerin gozlendigi, Eosen tiirbiditlerinden olugmaktadir. Istif
igerisinde bu fosillerin yaninda, tiirbidit gelisimi sirasinda selften tasinan Ekinid ve Pelesipod
kavkir pargalar1 da belirlenmistir. Uyumsuzlugun istiinde ise planktik foraminiferlerce
(Globigerinoides, Globigerina) zengin turbiditler yer almaktadir. Nispeten az deforme olmus
geng tiirbidit istifi i¢erisinde, Bouma istifinin dereceli tabakalari (Ta), paralel ve ¢apraz laminalari
(Tb-Tc) ile kaval yapilari ve canli izleri sikga gozlenmektedir. Bolgede bulunan iki ayri doneme
ait tlrbidit ¢okelleri, Neotetis’in kapanmasi siirecinde, Eosen-Miyosen zaman araliginda bolgenin
benzer ¢okelme siiregleri etkisi altinda oldugunu gostermektedir.

Anahtar Kelimeler: Eosen, Miyosen, Neotetis, tlrbidit ¢okelleri, Van
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SEDIMENTOLOGICAL AND PALAEONTOLOGICAL PROPERTIES
OF EOCENE AND MIOCENE NEOTETHYS TURBIDITES:
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(ahmet_651989@hotmail.com)

ABSTRACT

Southern branch of Neotethys existed between Arabian and Eurasian plates was initiated to close
in Late Crateceous. This closure process ended with collision of two plates in Serravalian which
led to the ongoing tectonic activity on margins of these continents. Eocene and Miocene turbidite
deposits observed in Lake Van region at the present time are the product and indicator of this
tectonism.

Unconformably deposited two different turbidite sequences were determined nearby Agarti and
Ozyurt villages in the Lake Van region. Older sequence is formed by Nummulites and Assilina
fossils rich gravelly Eocene turbidites. Echinodermata and Pelecipoda shell fragments are also
observed in these deposits. Planktonic foraminifera (Globigerinoides, Globigerina) rich young
turbidite sequence covers these deposits with unconformity. Graded beds (Ta), parallel and cross
laminates (Th-Tc), flute casts, and bioturbation structures are frequently observed in relatively
less deformed these deposits. Two different groups of turbidites at the region prove similar
depositional processes for the closure of Neotethys during the Eocene and Miocene periods.

Keywords: Eocene, Miocene, Neotethiys, turbidite deposits, Van

126



II. KIYI VE DENIiZ JEOLOJiSi SEMPOZYUMU, IODP-ECORD TOPLANTISI

15-16 EKIiM 2015, iTU MADEN FAKULTESI, iIHSAN KETIN KONFERANS SALONU,
iISTANBUL, TURKIYE
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Oz

Hazar Go6l’tinden alinan 3.8 m uzunlugundaki sediment karotunda (HZ11-P02) elde edilen
radyokarbon yaslar1 ve 62 adet sediment drneginde yapilan polen analizleri son 3400 yilda
meydana gelen iklim ve vejetasyon degisimlerini saglamaktadir. Bu ¢aligmanimn ana amaglari son
3400 y1l boyunca ¢evresel ve iklimsel degisimlerin etkilerini ve ¢evre iizerinde antropojenik etkiyi
tayin etmektir. Paleo-gevresel degisimler polen, xrf, manyetik duyarhilik ve sedimentolojik
analizlerle belirlenmistir. Karotta 3 alt birim tanimlanmugtir (alt birimler L1a, L1b and L1c).

Geg Holosenin basinda, yapragim doken Quercus bélgede egemen olmustur. Bu donem G.O.
3000 bin yilinda mese ormanlarindaki azalmayla takip edilmektedir. Bu zaman periyodunda
soguk ve kurak bir iklimin var oldugunu gostermektedir. Bu bulgu bu dénemde gol seviyesinde
azalma ile de desteklenmektedir. Bu zaman periyodundan sonra, bdlgede Quercus yayilimi
meydana gelmistir. Bu durum G.O. 1700 yilina kadar devam etmistir. G.0. 2400 yilinda, Juglans
(ceviz agac1), Olea (zeytin) ve Vitis (Uzlim) gibi bazi kiiltive edilmis bitkiler g6zlenmistir. Ancak,
Geg Holosenin sonuna dogru, Quercus azalirken, son 885 yilda otsu bitkiler (Poaceae, Asteraceae
Asteroideae, Asteraceae Cichorioideae, Centaurea) artmaktadir. Plantago (sinirotu), Rumex
(kuzukulagi) ve Centaurea (kantaron) gibi polenlerin varhigi, g6l civarinda antropojenik
aktivitelerin oldugunu gostermektedir.

Anahtar Kelimeler: Paleo-botanik, paleo-iklim, Ge¢ Holosen, Elazig, Turkiye
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ABSTRACT

Pollen records of 62 sediment samples and three AMS radiocarbon dates from a 3.8 meter-long
sediment core (HZ11-P02), extracted from Lake Hazar (-51 m water depth) enable us continuous
record of climate and vegetation change the last 3400 years. The key objectives of this study are
to examine the effects of environmental and climatic changes and anthropogenic impact on the
landscape during last 3400 yr BP. The reconstruction of paleoenvironmental changes were
detected based on multi-proxy data such as pollen, xrf and magnetic susceptibility and
sedimentological analysis. In the core, three subunits were identified (subunits L1a, L1b and L1c).

At the beginning of late Holocene, deciduous Quercus dominated in the region. This period is
followed by a decrease in Oak forests at 3 **C yr BP. This suggest that colder and drier climate
exist during this time period. This is also supported by abrupt decrease in lake level during this
time period. After this period, maximum Quercus expansion occurred in the region. This trend
continued until 1.7 **C yr BP. At 2.4 **C yr BP, the appearance of some cultivated trees such as
Juglans (walnut tree), Olea (olive) and Vitis (grape) are recorded, coinciding with Roman period.
However, towards to the end of late Holocene, Quercus decreases, whereas herb communities
(Poaceae, Asteraceae Asteroideae, Asteraceae Cichorioideae, Centaurea) starts to increase
during last 885 years BP. The existence of Plantago (plantain), Rumex (sorrel) and Centaurea
(knapweed) pollen spectra indicate anthropogenic activities around lake.

Keywords: Paleobotany, paleoclimate, late Holocene, Elazig, Turkey
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Bu calisma ile, Gokova Korfezi’'nin mevcut yilizey ve dip akinti sistemleri, morfoloji ve
batimetrisine bagh olarak yiizey sediment dagilimi tespit edilerek sediment tane boylar1 arasinda
yapilan korelasyon ile korfezin 1:100.000 olgekli sediment dagilim haritasi hazirlanmustir.
Boélgede akinti rejiminin yiiksek oldugu alanlarda iri taneli materyaller birikmekte, akintinin zayif
oldugu alanlarda ise ince taneli malzeme birikimi goriilmektedir. Kiyi—deniz etkilesimi sonucunda
kiyida yer alan karasal kokenli malzeme dalga etkisiyle asinmaktadir. Asinma ve tagmma
islemleri sonrasinda iri ¢akil ve kumlu ¢akil boyutundaki malzemeler kiy1 boyunca ve agiklarda
dagilim yapmaktadir.

Korfezde kiyidan 100 m su derinligine kadar olan alanlarda deniz tabani sediment tane boyu
dagilimi heterojen yap1 sunmaktadir. Bu alanda ¢akilli kum, kumlu ¢akil, camurlu ¢akil, siltli kum
birimlerin dagilimi izlenmektedir. Su derinliginin daha arttigi bolgelerde siltli materyallerin
depolanimi gorilmektedir. Ayrica, ylizey sedimentlerinde biyolojik materyal olarak yosun,
organik kokenli kavki ve kavki kirintist saha igerisinde yer almaktadir.

Anahtar Kelimeler: Batimetri, morfoloji, sediment dagilimi, tane boyu
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RECENT SEDIMENT DISTRIBUTION OF GOKOVA GULF
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ABSTRACT

This study covers the sediment distribution of Gékova Gulf depending on the existing surface and
bottom currents, morphology and bathymetry. Bottom sediments dispersion map based on grain
size in 1:100.000 scale was prepared by making a general correlation between all grain size data.
The material with coarse particles is deposited at the areas where strong current is observed
whereas sediment with fine particles accumulates at the low current regime regions like bays,
inlets and estuaries. Due to land and sea interaction some territorial material is scoured by the
waves. After the scouring and transportation, the coarse gravel and sandy gravel sized particles
are deposited along the shore and at the deeper regions.

Grain size distribution of seafloor sediments shows heteregeneous structure from coastline to 100
meter depth at the gulf. Seafloor sediments at this area is formed by gravelly sand, sandy gravel,
muddy gravel, silty sand particules. The cumulation of silty materials is observed at deeper
regions. Biological material is another aspect of the region in the form of seaweed, moss, organic
based shell and shell remains.

Keywords: Bathymetry, morphology, sediment distribution, grain size.

130



II. KIYI VE DENIiZ JEOLOJiSi SEMPOZYUMU, IODP-ECORD TOPLANTISI

15-16 EKIiM 2015, iTU MADEN FAKULTESI, iIHSAN KETIN KONFERANS SALONU,
iISTANBUL, TURKIYE

SEDIMET: SEDIMANDA AGIR METAL KIiRLILiGi VE ETKIi
INDISLERINi HESAPLAMA ARACI

Atilla Yilmaz?, Bilge Tutak®
fstanbul Teknik Universitesi, Gemi Insaat: ve Deniz Bilimleri Fakiiltesi, Gemi ve Deniz
Teknolojisi Miihendisligi, 34469, Istanbul / Tiirkiye
(atillayilmaz@itu.edu.tr)

0z

Sediman tabakasi, deniz ortamindaki agir metaller ve organik Kirleticiler ve igin énemli bir
kaynak olugturmaktadir. Su kolonunda bulunan kirleticiler, zamanla sediman tabakasina ¢kerek
burada birikmektedir. Ayrica gesitli hidrodinamik kosullarda tekrar sedimandan su kolonuna bir
gecis oldugu gozlemlenmektedir. Bu nedenle, sedimanlar deniz ortaminda agir metal ve organik
kirletici kontaminasyonunun belirlenmesi agisindan 6nemli bir rol oynamaktadir.

Literatiirde sedimanda 6lgiilen metal konsantrasyonlarini daha anlamli ve yorumlanabilir hale
getirmek ya da kirlilik agisindan bir 6lgiit olusturmak amaciyla farkli degerlendirme yontemleri
gelistirilmistir. Baz1 yontemler bireysel metal konsantrasyonlarini esas alirken, bazilari ise birgok
metali bir arada degerlendirerek hesaplanmaktadir. Bu degerlendirmeler yapilirken, genellikle
metallerin yer kiiredeki ortalama konsantrasyonlar1 (shale) referans alinmaktadir. Ancak
literatiirde farkli degerlerin de kullanildigi gortilmektedir. Farkli degerlerin kullanimi ise bu
hesaplamalar sonucunda farkli indis degerlerinin hesaplanmasina yol agmaktadir. Bu durum,
bahsi gegen indisler kullanilarak yapilan degerlendirmelerin hassasiyet ve dogrulugunu
etkilemektedir.

Bu hesaplamalarin farkli referans degerler kullanarak, isabetli bir sekilde tekrarlanarak
karsilastirtlabilmesi igin bir bilgisayar programi ihtiyact oldugu goriilmektedir. Bu ihtiyaci
karsilamak tizere, Python programlama dili kullanarak “Sedimet” adinda bir program
gelistirilmistir. Sedimet kullanic: tarafindan girilmis 9 metale ait konsantrasyonlar: kullanarak 11
farkli degerlendirme yontemine gore indisleri hesaplamaktadir. Program, hizli hesaplama
kabiliyeti ve hata olasiligini azaltmasiyla kullaniciya biiyiik avantaj saglamaktadir.

Anahtar Kelimeler: Sediman, metal, kirlilik, python, shale
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SEDIMET: ATOOL FOR CALCULATING HEAVY METAL
POLLUTION AND EFFECT INDICES IN SEDIMENTS
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ABSTRACT

Sediments are important pollutant sources for heavy metals and organic pollutants in marine
environment. The pollutants in the water column gradually settles down to the sediment layer and
are accumulated. Besides, in certain hydrodynamic conditions, pollutants are resuspended from
sediment to water column. Thus, sediments play an important role for the assessment of heavy
metal and organic pollution in aquatic systems.

In the literature, different evaluation methods were developed to interpret the analysis results in
terms of pollution or to create a pollution scale for heavy metals in sediments. While some
methods are based on individual concentrations of heavy metals, some methods uses more than
one metal in evaluations. The average concentrations of heavy metals in earth crust (shale values)
were referred in these evaluation metals. However, different approaches like using local
background values were also seen in the literature. The usage of different references results in the
calculation of different index values which affects the sensitivity and the accuracy of the indices
and the evaluation.

A tool was needed to accurately calculate those indices by using different reference values to
make comparisons. To fulfill this need, a program called ““Sedimet” was developed in Python
programming language. Sedimet uses the individual concentrations of 9 heavy metals as the input
values and calculates the indices of 11 different evaluation methods. The software provides the
fast calculation and reduces the possibility of user error.

Keywords: Sediments, metals, pollution, python, shale
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0z

Son buzul ¢agindan bu yana buzullarin erimesi neticesinde Akdeniz sulari, giiniimiizden yaklasik
6000 y1l 6nce bugiinkii seviyesine ulagsmistir. Her ne kadar 6000 y1l 6ncesindeki deniz seviyesi ile
alakali birkag metrelik farkli yorumlar olmasina ragmen {iizerinde genel olarak konsensiis
saglannus su seviyesi, MO 4000 li yillara tekabiil etmektedir.

Akdeniz kiyilari, Pleyistosen ve Holosen donemindeki iklim salimmlarindan, deniz seviyesi
degisimlerinden, asindirma ve biriktirme siireglerinden, 6zelliklede Hholosen déneminde Akdeniz
kiyilarinda yasayan insanlardan etkilenmistir.

Bu ¢aligmamizda da Holosen déneminde yasayan insan topluluklari ve bu insanlarin jeoloji,
jeomorfoloji gibi yer bilimleri ile ilgili siireclerden nasil etkilendigi irdelenmeye ¢alisilmaktadir.
Caligmalarimiz 1g18inda, Holosen doneminin iki doneme ayrilarak caligiimasinin daha faydali
olacag1 kanaatine varilmistir. Bu kapsamda giintimiizden 11500 yil — 6000 y1l arasinda ki dénem
ile 6000 yil ve glniimiz arasindaki yasam izleri arastirilarak jeoarkeolojik iliskiler analiz
edilmigtir.

Anahtar Kelimeler: Antalya, Su alti arkeolojisi, jeoarkeoloji, Kuaterner, Akdeniz
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GEO-ARCHAEOLOGICAL RESEARCHES IN MEDITERRANEAN
COASTS
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ABSTRACT

Since the last ice age, as a result of melting of glaciers, the Mediterranean waters have
reached its current level about 6000 years ago from today. Although there are different
comments on a few meters related to the sea level of the one 6000 years ago, the water
level on which the consensus was achieved corresponds the one during B.C. 4000s.

The Mediterranean coasts have also been affected by climate oscillations during
Pleistocene and Holocene periods, sea level changes, and erosion and deposition
processes, especially the people residing in Mediterranean coasts during Holocene.

In this study, it is tried to scrutinize the human communities living in the period of
Holocene and how these people are influenced by relevant processes associated with the
earth sciences such as geology, geomorphology. In the light of our studies, it has been
concluded that it would be more useful to divide Holocene period into two parts and to
conduct studies. In this context, the life traces between today and 6000 years ago with
the period between 6000 years — 11500 years from present were investigated, and geo-
archaeological relationships were analyzed.

Keywords:  Antalya, Underwater archeology, geo-archaeology, Quaternary,
Mediterranean
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