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ÖNSÖZ

Deniz jeolojisi

iklim  ve atmosfer 
ve 

Milankovitch 

hidrokarbonlar, volkanik kökenli masif sülfit, manganez yumrusu, fosfat ve plaser maden 

tsunami gibi jeolojik kökenli

-

deniz jeolojisi neredeyse 
tüm jeoloji ve jeofizik disiplinlerini içeren ve bu disiplinlerin yöntemlerini kullanan çok disiplinli 

deniz jeolojisi

dünyada en önemli organizasyo
International Ocean Discovery Program: IODP). IODP

nun birinci gününde IODP’nin Avrupa 
ECORD konsorsiyumu (European Consortium for Ocean Research Drilling) 

ECORD ve IODP
ECORD IODP 

günkü bu etkinliklere ek olarak ’nin Deniz 

IODP
ve ECORD

ECORD IODP
p
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oturumlar ikinci günde 6 
oturumda toplam 37 bildiri sunumu ile devam edecektir. Oturumlar; 
Deniz Çökellerinde Kirlilik ve Kirlilik Tarihçesi, Cans -
Paleo- konu 

ve ECORD-IODP için 

Sempozyum Düzenleme K
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DÜZENLEME KURULU

Düzenleyen Kurumlar:

Türkiye Petrolleri (TP)

COL ve JMB)

YÜRÜTME KURULU

Nurcihan CERYAN

Denizhan VARDAR

Kerim T. SARIKAVAK

Türkiye Petrolleri :

Metin KORUCU
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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 - "Illuminating 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.

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. 

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. 

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.

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.

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

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

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;

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. 

4
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ECORD MISSION-SPECIFIC PLATFORM EXPEDITIONS

David MCINROY 
Science Manager, ECORD Science Operator,

(dbm@bgs.ac.uk)

ABSTRACT 

The IODP 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 IODP 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 

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 (a), David MCINROY (b)

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. 

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

9



-ECORD TOPLANTISI
15-

A significant 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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IODP 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.
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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.
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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. 
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TURKISH MARINE RESEARCH PROGRAM AND STRATEGIES: 
WITH SPECIAL EMPHASIS ON MARINE GEOLOGY AND 

GEOPHYSICS

a,b 
a Dokuz Eylül 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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EASTERN MEDITERRANEAN CENTRE FOR OCEANOGRAPHY 
AND LIMNOLOGY (EMCOL) AT ISTANBUL TECHNICAL 

UNIVERSITY 

 a  a  a,
a,b

a Istanbul Technical University, Faculty of Mines,  EMCOL ve Geological Engineering 

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
a
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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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

0 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 S
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 28th 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: 
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DOKUZ EYLÜL ÜNIVERSITY, INSTITUTE OF MARINE SCIENCES 
AND TECHNOLOGY

Günay Çifçi

ABSTRACT

Dokuz Eylül 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 Eylül 1, Dokuz Eylül 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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INSTITUTE OF MARINE SCIENCES AND MANAGEMENT (IMSM), 

INTRODUCTION AND SCOPE OF ACTIVITIES

Denizhan Vardar a
a Institute of Marine Sciences a

(denizhan@istanbul.edu.tr)
ABSTRACT

University; was founded in 1982 instead 

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. IU 
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 II 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 
12x5lt, 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, 0.1m²), 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 

27



-ECORD TOPLANTISI
15-

28



-ECORD TOPLANTISI
15-

PPAALLEEOO--OO NNOOGGRRAAFF
VVEE

PPAALLEEOO-- KKLL MM



II. KIYI VE -ECORD TOPLANTISI
15-



-ECORD TOPLANTISI
15-

MARMARA DEN Z ’N N SON 70 BIN YILDAK
NOGRAF VE PALEO KL M KAYITLARI

a

a

(cagatay@itu.edu.tr)

ÖZ

olan MD01-
-

Dönemi (MIS- mi (MIS-

-
r.

Marmara “gölü”nde yüksek inorganik ve organic karbon çökelimi; NGRIP oksijen izotop 

-1) otijenik karbonat çökelimleri ile ilgilidir. 
-9’a varan d

-
kurak ikli

G.Ö. 3.9, 21.95 ve 
Riva (Y- -

Anahtar Kelimeler: Marmara Denizi, Paleo -
Tefra.

31



-ECORD TOPLANTISI
15-

PALEOCEANOGRAPHIC AND PALEOCLIMATOLOGIC RECORDS 
OF THE SEA OF MARMARA DURING THE LAST 70 

a

a

 (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
(GI- -
values of bulk carbonate during the GIs 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 GIs 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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LATE PLEISTOCENE PALEOCLIMATE OF TURKEY; INSIGHTS 
FROM GLACIAL DEPOSITS

a, Attila Çinera

a Eurasia Earth Science Institute, Istanbul Technical University,
(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 8-11oC 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 4.5-6.4oC based on up to 50 %
wetter conditions. The Early Holocene was 2.1-4.9oC colder and up to twice as wet as today, 
while the Late Holocene was 2.4-3oC 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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ENVIRONMENTAL MAGNETISM OF KUCUKCEKMECE LAGOON 
a, Norbert Nowaczykb c, Dursun Acard, Naci Orbaya

aIstanbul University, Geophysics Department, Istanbul, Turkey 
bHelmholtz-Zentrum Potsdam, GFZ, Section 5.2, Potsdam, Germany

b Faculty of Mines, Istanbul Technical University, Eastern Mediterranean Centre for 
Oceanography and Limnology – EMCOL,  Istanbul, Turkey

d Istanbul University, Institute of Marine Sciences and Management
(ozlemm@istanbul.edu.tr)

ABSTRACT

We present the results of mineral magnetic and geochemical XRF Core Scanner elemental 
analyses in a high resolution from the 512 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 

(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 (100-2200x10-6), 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. LF (58-100kAm-1) 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- lues 
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: Küçükçekmece Lagoon, environmental magnetism, geochemistry, paleoenvironment
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SOLAR FORCING OF CLIMATE CHANGE DURING THE LAST 
MILLENNIUM: LAKE SALDA (BURDUR, TURKEY) SEDIMENT 

RECORDS

Iliya Bauchi Danladia, Sena Akçer Öna

a

(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 210Pb and 137Cs 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 210Pb 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, Spörer 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 Tübitak project number 113Y408.

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

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-
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).

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-

-size parameters
together with low TOC content at the time of youngest deltaic-unit indicate that occurence of 

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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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 püskürtülen tefralar,
denizel alanlara lar. yüzeyi metalce zengin tuzlarla (sülfat ve halit 
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fitoplankton üretimi önemli derecelerde etkilenebilir
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.
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, Van Gölü 
82,000 11 volkanik kül seviyesi ve bu seviyelerin
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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, Süphan, Tendürek 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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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 

rupture has been creeping for over for the past 16 years since the earthquake, becoming the 
longest lasting afterslip ever recorded. The slip pattern 
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 f
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 

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 paramet
general. 

Keywords: San Andreas Fault, NAF, creeping section
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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 Koruçam in the west along 

-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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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 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, ÇAK-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 23rd of May 1829 earthquake. Similarly the 
dating for YEN-4 is well matched with the event 10th of September 1509. Considering the error 
limits of the dating method, ÇAK-1 may correspond one of the two events, occurred on 26th of 
October 740 or 25th 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 25th of October 989, 2nd of February 1039 or 23rd of September 1064. 
Furthermore, in order to get understand how the coastal region where the samples of ÇAK-1 and 
BK-7 were taken might have been reached by the tsunami waves of the 25th 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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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-1 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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ABSTRACT 

The North Anatolian Fault (NAF) splits into three major branches in northwestern Turkey; 
Northern, Middle and Southern Branches. Since the M
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 b
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-1 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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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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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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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 μg/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, PCB101, PCB118, PCB138, PCB153 and  PCB180 (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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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.
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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(II)-humate complexes were determined, 
and Cu(II), Cd(II), Pb(II) 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(II)-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<11 and 11<pH<13. These pH ranges 
correspond carboxylic groups, fenolic groups and poliolic groups of monosaccharides, 
respectively. Log K1 and Log K2 values of Cu(II)-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 S2OMe (alumina surface-metal 
complex), ternary S1OMeL1 (complex formed among silica surface, metal and carboxylic groups 
of humic acid) and S2OCuL3 (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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Tülay Baka and Cüne a
aKaradeniz Technical University, Engineering Faculty, Department of Geological Engineering

(tulaybak@ktu.edu.tr)

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 KTÜ 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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ABSTRACT

-karstic depression, at the north of West Taurides that known 

Lake is the second largest natural fresh water lake of our country and the fresh water need of 
-8 m and covers 

approximately 480 km2. 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 

and 
water drain into the southern lower elevated lake Kovada is controlled by a regulator constructed 
at the south mouth of the lake. Twenty-
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.
(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:
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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 sh
Turkish coastal area. The extent of contamination for each single metal was assessed by using 
geoaccumulation index (Igeo) 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 (mCd), 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 

76



-ECORD TOPLANTISI
15-

Leyla G. Tolun (a), (b) (b), Selma Ünlü(b), Ahsen Yüksek(b),
Hakan Atabay (a), (a) (c) (b), Atilla 

(d) (c)

(a)TUBITAK, Marmara , Çevre Enstitüsü, PK21, 41470 Gebze,
Kocaeli

(leyla.tolun@tubitak.gov.tr)

ÖZ

m
ksel, kimyasal

Sedimanda bulunabilecek ko

on (tane boyu 

Anahtar Kelimeler: Dip tarama malzemesi yönetimi, tarama malzeme karakterizasyonu, yüzey

77



-ECORD TOPLANTISI
15-

SEDIMENT CHARACTERIZATION IN DREDGED MATERIAL 
MANAGEMENT PROCESS: PRELIMINARY RESULTS OF THE 

DIPTAR PROJECT

Leyla G. Tolun (a) (b) (b), Selma Ünlü(b), Ahsen Yüksek(b),
Hakan Atabay (a) (a) (c) (b), Atilla 

(d) (c)

(a)TUBITAK, Marmara Research Centre, Environment Institute, PO Box:21, 41470 
Gebze, Kocaeli

(b) Istanbul University, Marine Sciences and Management Institute

(leyla.tolun@tubitak.gov.tr)

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 th
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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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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IMPORTANCE OF MARINE GEOLOGY 
ON DREDGING ACTIVITIES

Umurbey Mahallesi Liman Cad. No:35 35220 Alsancak-
(ceylainmeler@gmail.com)

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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COASTAL CONTRAVENTION: SAMPLE OF SAKARYA 
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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 m² (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 m² (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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ABSTRACT

rd

largest freshwater lake of Europe with 650 km2 surface area between Isparta and Konya 

terms of species it hosts, a protected area in terms of its historical cultural wealth, and it is a 
drinking and irriga
Hall Creek are the main rivers which recharge the Lake. The water discharge from lake to Çumra 

tion to a 
-karstic depression 

zone within Isparta ankle in North of western Taurus. Faults passing through south have an 
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 km2. The depth of waters in its narrowest portion is 1,5-2 m. The 

highest water level of the lake is 919.20 m. A portion of water is discharged into Kovada Lake by 
reg

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-
Lake both in visual and areal amount (km2), 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.
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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 

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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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 

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.
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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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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 

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
Acknowledgements: This study was supported by TUBITAK within 111G152 (Dredging 
Applications and Environmental Management of Dredged Material) project.
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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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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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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, I 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 ) 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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ABSTRACT

-

fact that they  have controled  the straits  opening to/from  the Marmara  sea have placed on 

characteristics, porting areas and shore features of both cities  are
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 

capital city of a world empire.

opposite side-cities (Peras). They own port facilities or exits to 

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 
communic
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, 

well as the capital city of empires. Important developments in this process will be explained in a 
chronological order in this presentation.
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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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SHALLOW MARINE SEDIMENTS AND GEOLOGICAL EVOLUTION
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ABSTRACT 

Geologic situations the effects to the Akbük 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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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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GAS HYDRATE RESEARCHES ON THE TURKISH CONTINENTAL 
SLOPES AND SHELVES SURROUNDING TURKEY

Günay Çifçi a and  SeisLab Team a,
a

(gunay.cifci@deu.edu.tr)

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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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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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 Büyükçekmece. 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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ABSTRACT 

Lake Bafa is located in the Menderes Basin, Western Turkey - . Contemporarily 
East-West direction extending in the Bafa Lake the maximum water depth of 21m and lake has a 
surface area of about 70 km2. 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 1mm 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-1. 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).

Keywords: Lake Bafa,  Sediment chemistry, Grain Size, Sediment Polution,  
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SEDIMENTOLOGICAL AND PALAEONTOLOGICAL PROPERTIES 
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-ÖZYURT (VAN–EASTERN ANATOLIA)
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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 near
Özyurt 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 (Tb-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
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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 14C 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 14C yr BP. At 2.4 14C 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.
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ABSTRACT

This study covers the sediment distribution of Gökova 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, 

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.
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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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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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