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ADMIRALTY KORFEZIi, ANTARKTIKA BAZALTIK KAYACLARININ BiYOiZ POTANSIYELI
VE MARS iCiN ONERMELERI

Ars. Gor. Yagmur Giines, Prof. Dr. Nurgiil Celik Balci*, Prof. Dr. Paul A. Schroeder?

Kuru, soguk, tuzlu ve izole ortami ile Admiralty Bay, King George Adasi, asir1 kosullar altinda yogun
alterasyona maruz kalan genis bazaltik bir yiizeye sahiptir. Mars benzeri bu asir1 ortamdaki bazaltik
kayaclarda meydana gelen alterasyon islemleri biyoiz potansiyellerinin arastirilmasi i¢in benzersiz bir
ortamdir. Yerkiirenin bu nadir ortamlarinda yapilacak biyoiz caligmalari, “Kirmizi gezegen” Mars'mn bir
zamanlar yagam barindirip barmmdirmadigi konusunda Onemli veriler lretecektir. TAE-II ikili isbirligi
kapsaminda Henryk Arctowski Polonya Antarktik Arastirma Istasyonu’nda yiiriitilen arazi calismalari
cercevesinde Petrified Forest Creek, Mud Lake ve Upper Lake'den toplanan sediment drneklerinin mineralojik
analizi, Mars kayaclarinda da tespit edilen anferit, montmorillonit, laumontit, mordenit, klinoptilolit-Ca
minerallerinin varligim1 ortaya ¢ikarmistir. Ayrica, sediment Orneklerinde tespit edilen zeolit mineralleri
Mars'in gegmiste sahip oldugu diisiiniilen tuzlu su ve diisiik sicaklik kosullarini isaret etmektedir.

Bu caligma ¢ercevesinde yapilan mineralojik ve jeokimyasal analizler Antarktika ve Mars yiizey kosullarinda
benzer alterasyon siireclerinin gelistigini 6nermektedir. Bu verileri test etmek i¢in, King George adasi, Rakusa
Point, Admiralty Korfezi'nden elde edilen bazalt 6rnekleri (6rn: taze, altere) laboratuvar ortaminda, bir dizi
biyotik ve abiotik deneye tabii tutularak, kayaclarin ¢oéziinmesi ve ikincil alterasyon iirlinlerinin olusumu ve
olas1 biyoiz potansiyelleri arastirilmistir.

Biyolojik deneylerde kemo-organo-heterotrofik, orta derecede halofilik, gram-pozitif bakteri Virgibacillus
marismortui, tek enerji kaynagi olarak bazalt ve bazalt olmaksizin biiylitiilmiistiir. Deney siiresince ¢ozelti
kimyasinda meydana gelen degisimler monitor edilmistir. Elde edilen verilere gore pH degerinde kayda deger
bir azalma sadece bazalt ve bakteri iceren deneylerde Olglilmiistiir. Biyolojik deneylerde pH degeri 7'den
5,2'yve diismiis ve bunu takiben 6.6'ya kadar yiikselmistir. Biyolojik deneylere oranla, abiotik deneylerde
anlamli bir degisiklik saptanmamistir. Bu ilksel veriler, bazaltlarin ¢oziinmesini kontrol eden biyotik ve
abiyotik reaksiyonlarin deneysel olarak ayirt edilebilecegini ve sonug¢ olarak Mars'tan elde edilen verilerin
yorumlanmasina katkida bulunabilecegini dnermektedir.

Anahtar Kelimeler: Antarktika, Mars, biyojeokimya, alterasyon, biyoiz

! istanbul Teknik Universitesi, gunesya@itu.edu.tr
2 Georgia Universitesi



BIOSIGNATURE POTENTIAL OF BASALTIC ROCKS OF ADMIRALTY BAY, ANTARCTICA:
IMPLICATION FOR MARS

Res. Asst. Yagmur Giines!, Prof. Dr. Nurgiil Celik Balc1?, Prof. Dr. Paul A. Schroeder?

With its dry, cold, salty and isolated environment; Admiralty Bay, King George Island, offers a large basaltic
surface subjected to intense alteration under extreme conditions. Alteration processes that occur in basaltic
rocks in this extreme Mars-like environment are presenting a valuable opportunity for exploring bio-
potentials. Biosignatures found in such extreme environments may provide valuable information on whether
the ‘Red Planet’ ever had habitable conditions. In the context of field studies conducted at Henryk Arctowski
Poland Antarctic Research Station under the framework of the bilateral agreement under TAE-II,
mineralogical analysis of sediment samples collected from Petrified Forest Creek, Mud Lake, and Upper Lake
showed the presence of anferite, montmorillonite, laumontite, mordenite, clinoptilolite-Ca minerals. In
addition, zeolite minerals detected in sediment samples indicate saline water and low-temperature conditions
that Mars believed to have in the past.

The first mineralogical analysis of the basaltic rocks suggests that alteration processes similar to Mars may be
ongoing in Antarctica. In order to test this rock samples (e.g. fresh, altered) from Rakusa Point, Admiralty
Bay was collected to conduct laboratory experimental studies to reveal alteration processes and possible
biosignatures that basaltic rocks hold. In the above contexts, different series of biotic and abiotic experiments
were set up to determine the biological influence on the dissolution of basalts and the formation of secondary
alteration products.

A chemoorganoheterotrophic, moderately halophilic and gram-positive bacterium Virgibacillus marismortui
was grown with basalt, a sole energy source, and without basalt. A significant decrease in pH was only
measured in the presence of bacterium and basalt representing a decrease from 7 to 5.2, and then gradually
increased to 6.6. No significant change was detected in the non-biological experiments. The first preliminary
results suggest that biotic and abiotic reactions controlling dissolution of basalts may be experimentally
distinguished and in turn, may contribute to the interpretation of data obtained from Mars.

Keywords: Antarctica, Mars, biogeochemistry, alteration, biosignature

! 1stanbul Technical University, gunesya@itu.edu.tr
2 University of Georgia



ANTARKTIKA BUZULLARINDA MINERAL ARASTIRMALARI
Doc. Dr. Elif Genceli Giiner!, Doga¢ Baybars Isiler!, Ogr. Gor. Mehmet Nurullah Alkan?

Buzullar giiniimiizde en giivenilir paleoiklim kayitlarindan birisidir. Buzullar ve iklim birbirleriyle dogrudan
iligkilidir ve iklim degisimlerine hizli tepki verirler. Antarktika’daki buzullarin analiziyle barindirdiklari
minerallerin tespiti, iklim ve ¢evre arastirmalarini aydinlatacak degerli tarihi kayitlar ve genis spektrumlu
bilgiler saglar.

Giliniimlizde bu olusumlar ile ilgili bilimsel bilgi sasirtici sekilde smirlidir. Buzul kayitlarinin daha iyi
anlasilabilmesi i¢in, sifir derecenin altinda tuzlu ¢ozeltilerinden olusan buz ve tuz, jeolojik ve termodinamik
acidan aragtirmalidir. Zorlu iklimsel ¢alisma kosullar1 ve analiz cihazlarinin sogukta zayif algilama yetenegi
aragtirmayi zorlastirir.

Ikinci Ulusal Antarktika Bilim Seferi (TAE-II) sirasinda gergeklestirilen bu proje, Antarktika’da kara
buzullarina ulasip, barindirdiklar tarih kayitlarint aragtirmayi hedeflemektedir. Bu amagcla sefer esnasinda,
Horseshoe, Hovgaard ve Nansen adalarinda buzul karot numuneleri toplanip, buzullarin soguk zincir ile
Tiirkiye'ye tasinmasi gerceklestirilmistir.

Soguk sartlarda ¢alisma imkan1 saglayacak soguk konteynerin Tiirkiye’ye ulagmasi ile buzul karotlar i¢inde
hapsolup dogal yapilari izole edilmis inkliizyonlarin kimyasal bilesimi tayin edilecektir. Ayni zamanda
inkliizyon icerisinde tespit edilecek olas1 tuz bilesimi, sifirin altindaki sicakliklarda (6tektik nokta civarinda)
sulu sentetik ¢o6zeltiden kristallendirilecektir. Boylece buz igindeki inkliizyonlarin kristal yapisi
belirlenecektir.

Anahtar Kelimeler: Antarktika, buzullar, karot, kristalizasyon, mineral tuzlar
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MINERAL INVESTIGATIONS ON ANTARCTIC ICE CORES
Assoc. Prof. Dr. Elif Genceli Giiner!, Doga¢ Baybars Isiler!, Lect. Mehmet Nurullah Alkan?

Glaciers are one of the most reliable palaeoclimatic records and they are directly related to climate change.
The analysis of the glaciers in Antarctica provides valuable historical records and significant information to
understand the minerals they contain, climate and environmental research.

At the present time scientific knowledge about these formations is surprisingly limited. In order to better
understand the ice core records, geological and thermodynamic research on ice and salt crystallization from
aqueous solutions below zero degrees is needed. On one hand tough climatic working conditions, on the other
hand poor detection capabilities of many analytical devices complicate this research.

This project, supported during Second Turkish Antarctic Scientific Expedition (TAE-II), aims to contribute to
understand history records of main land ice around Antarctica. Thus ice cores were collected from Horseshoe,
Hovgaard and Nansen Islands via core drilling during TAE-II Expedition. The collected ice cores were stored
and transported to Turkey by a cold chain.

Soon after the arrival of the cold chamber to Turkey, the chemical composition of the inclusions trapped in ice
cores will be investigated. Simultaneously, the possible salt composition detected in the inclusions will be
crystallized from an aqueous synthetic solution at sub-zero degrees temperatures (around eutectic point). This
will help to determine the crystal structure of the ice inclusions.

Keywords: Antarctica, ice sheet, ice coring, crystallization, mineral salts
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ANTARKTIKA KITASI GUNEY SHETLAND SELF ALANININ MORFOTEKTONIK
OZELLIKLERININ VE YERALTI AKISKAN HAREKETLERININ JEOFiZiK YONTEMLER iLE
ARASTIRILMASI

Doc. Dr. Neslihan Ocakoglu Gékasan?, Dog. Dr. Doga Diisiiniir Dogan!, Dog. Dr. Tolga Goriim® Ars. Gér.
Zehra Altan!, Ars. Gor. Serkan Uner!, Dr. Umberta Tinivella?, Dr. Michela Giustiniani?

Bu calisma kapsaminda Antarktika kitasi, Giiney Shetland Adalar1 ile Elephant Adasi arasinda bulunan
yaklastk 70x70 km? lik denizel alanin morfotektonik &zellikleri ve gaz hidrat ve serbest gaz igeren
sedimanlardaki akiskan hareketi jeofizik ydntemler ile arastirilacaktir. Bu amagla Italya-OGS Arastirma
Enstitiisii ile igbirligi kapsaminda bolgede 1990 ve 2004 yillart arasinda OGS Enstitiisii tarafindan toplanan
cok 1s1nl1 batimetri verileri ve orta-derin ¢ok kanalli sismik yansima verileri yeniden degerlendirilerek sahanin
detayl1 deniz taban1 morfolojik ozellikleri ve yapisal ve stratigrafik dzellikleri ortaya konulacaktir. Onceki
caligmalar, Antarktik ve Eski Phoenix levhasinin Giiney Shetland mikro kitasal blogunun altina daldigi
bolgede yer alan calisma sahasinin olduk¢a karmasik bir tektonizmaya sahip oldugunu gostermektedir.
Bolgede kitasal selfe paralel uzanan ¢ok sayida gerilmeli ve sikismali faylar ve sahada Shackleton Kirik Zonu
ile iliskili olan dogrultu atiml1 faylarin deformasyonu gériilmektedir. Ilgili dogrultu atimli fay zonu tiim kitasal
yamaci keserek sahayi iki farkli tektonik karakterde deforme etmektedir. Fayin kuzeydogusunda gaz hidrat
gostergesi olan giiclii ve siirekli BSR yansimasi tespit edilmistir. Sahadaki gaz hidratlarin aktif fay kaynakli
olarak yerdegistirmesi ve c¢oziinmesi ilk kez bu ¢alisma kapsaminda sayisal olarak modellenecek ve bu
modellere bolgedeki hidrokarbon konsantrasyonlarit da dahil edilecektir. Bu ¢alisma, bu alandaki gaz
hidratlarinin aktif tektonik kaynakli taginim mekanizmalarini kavramak icin bir baslangic noktasi olarak 6nem
tasimaktadir.

Anahtar Kelimeler: Giiney Shetland Selfi, gaz hidrat, sismik yansima verisi, ¢ok-1sinli batimetri,
morfotektonik, akiskan modellemesi
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THE INVESTIGATION OF MORPHOTECTONIC FEATURES AND FLUID FLOW PATTERN
OFFSHORE ANTARCTIC PENINSULA BY GEOPHYSICAL DATA ANALYSIS

Assoc. Prof. Dr. Neslihan Ocakoglu Gokasan®, Assoc. Prof. Dr. Doga Diisiiniir Dogan', Assoc. Prof. Dr.
Tolga Goriim?, Ars. Gor. Zehra Altan?, Ars. Gor. Serkan Uner?, U. Tinivella?, M. Giustiniani?

The subject of this study is to investigate the morphotectonic features and fluid flow modeling of gas hydrate
and free gas bearing sediments of approximately 70x70 km? area between offshore Elephant Islands and South
Shetland Margin offshore Antarctic Peninsula. For these purposes, a set of multibeam bathymetry and multi-
channel seismic reflection data will be included by collobrating with OGS Institute. The data collected by
OGS Institute from 1990 to 2004 will be reprocessed and interpreted in order to explore seafloor
morphological features and seismic structural and stratigraphic features in detail. Previous studies indicate that
the area shows a complex tectonic setting due to the subduction of the Antarctic and the former Phoenixl
plates beneath the South Shetland micro-continental block. In this framework, several thrust faults and
extensional faults, oriented sub-parallel to the continental shelf, and the presence of a strike slip fault related
to the Shackleton Fracture Zone were mapped. The Shackleton Fracture Zone crosses the entire continental
slope splitting the margin in two parts with different characteristics. To the northeast of the fault, a strong and
continuous BSR is detected as an indicator of gas hydrates. Our objective is to model migration and depletion
of hydrocarbons by using active faults and range of hydrocarbon concentrations. This study will be the first
attempt to gain insight of the transport mechanisms related to the active tectonics of gas hydrates for this area.

Keywords: South Shetland Shelf, gas hydrate, seismic reflection data, multibeam bathymetry,
morphotectonic, fluid modeling
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ANTARKTIKA KING GEORGE ADASI GOLLERINDE BIRINCIL URETIM VE ETKEN
FAKTORLER

Dr. Ogr. Uyesi Nazh Olgun Kiyak?, Prof. Dr. Nurgiil Celik Balci?, Cansu Demirel, Dr. Mehmet Ali Kurt?,
Dr. Maria Soledad Astorga®, Dr. Lea Cabrol*, Dr. Frederic Thalasso®, Dr. Linn Hoffmann®, Dr. Ufuk Tar,
Prof. Dr. Safak Altunkaynak®, Isil Giirarslan®, Dr. Ogr. Uyesi Sevil Deniz Yakan Diindar!, Ars. Gor. Atilla
Yilmaz?

Gollerdeki birincil organik iiretim (fitoplankton {iiretimi), karbon dongiisii (CO 2 , CH 4 ) ve dolayisiyla
iklimle yakindan iligkilidir. Goller, biyojeokimyasal aktivitenin en yogun oldugu ekosistemlerden biri
olmasina ragmen, Antarktika golleri hakkinda bilgimiz olduk¢a sinirlidir. Bu c¢alismada, Antarktika gol
ortamlarinda birincil iiretim seviyelerini ve liretime etki eden kosullar1 belirleyebilmek amaciyla, King George
Adasinda yer alan (62°S) Fildes Yarimadasindan 10 g6l (Kitiesh, Lakel-Lake8, Pondl) ve Ardley Adasindan
1 gol (Pond 2) olmak tiizere toplam 11 golde limnolojik, biyolojik ve sedimantolojik incelemeler
gerceklestirilmistir. Saha calismalari, 17 Subat-7 Mart 2017 tarihleri arasinda gergeklestirilmis ve arazi
calismalan siiresince Sili Escudero Istasyonu kullanilmistir. G61 sularinda alkalinite, pH, ¢oziinmiis oksijen,
klorofil-a Glglimleri ve fitoplankton tiir tayini, besin tuzlar1 ve diger element igerikleri belirlenmistir. Gol
taban c¢okellerinde ise toplam organik karbon (TOK) ve element igerigi tayin edilmistir. Elde dilen verilere
gore incelenen tatli su gollerinde, alkalinite 16.5-34.5 mg/l HCO 3 -, pH 7.4- 9.2, ¢6ziinmiis oksijen degerleri
%88.7 -100 arasinda degigsmektedir. Gollerdeki baskin fitoplankton g¢esidi diyatomlardir. En ¢ok bulunan
diyatom tiirleri; Licomorhpo Antarctico, Raphosis sp., Palgiotropis gausidir. Diyatomlara ek olarak,
Dissodinium sp. dinofilogellet tiiriine de rastlanmistir. Diisiik klorofil-a degerleri ve diisiik fitoplankton hiicre
sayist, gollerdeki trofik durumun Fildes Yarimadasinda ultra-oligotrofik (0.31-1.35 pg/l; 14.8 cells/ml) iken
Ardley Adasinda ise oligotrofik oldugunu gostermektedir. GOl sularinda, ¢oziinmiis besin tuzu igerikleri
&It;0.001-1.086 mg/l NH 4 +, &It;0.001 mg/l NO 2 -, &It;0.001-3.124 mg/l NO 3 -, &It;0.001 mg/l PO 4 3-
ve 5.05-17.08 mg/1 Si olarak olgiilmiistiir. Fitoplankton tiretimi, gol suyu ¢oziinmiis NH 4 +, NO 3 - ve Si
degerleri ile dogru orantilidir. G6llerdeki diisiikk PO 4 3- miktarlarina ragmen olusabilen bu trofik farkliliklar,
gollerdeki birincil tiretimi en ¢ok etkileyen temel faktoriin azot ve silika olduguna gostermektedir. G6l taban
cokellerindeki TOK (%) ve klorofil-a degerleri, ultra-oligotrofik goéllerde uyumlu iken (1.85-3.16%, R 2
=0.77), Ardley Adasindaki oligotrofik Pond2 de beklenenden daha diisiiktiir (3.07%) . Beklenenden diisiik
cokel TOK igerigi yliksek bakteriyel aktivetinin varligia isaret etmektedir. Klorofil-a degerleri gol suyu
coziinmiis Cl, Br, Na, Ca, Mg, Mn, Fe, Co ve Ni degerleri ile de uyumludur. Elde edilen verilere gore,
fitoplankton tiretiminde farkliliklarin, bolgedeki bilimsel arastirma {istleriyle (yani insan etkisiyle) bir iliskisi
gbzlenmemistir. Dolayisiyla, Antarktika King George Adas1 gol biyojeokimyasindaki farkliliklarin baglica
nedenlerinin taban ¢okel kimyasi ve gollerin olusumu sirasindaki kimyasal ayrisma siirecleri oldugu
diistiniilmektedir.

Anahtar Kelimeler: Antarktika, gol, birincil iiretim, besin
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POSSIBLE FACTORS INFLUENCING THE PRIMARY PRODUCTIVITY IN LAKES IN
ANTARCTIC KING GEORGE ISLAND

Asst. Prof. Dr. Uyesi Nazh Olgun Kiyak?!, Prof. Dr. Nurgiil Celik Balci}, Cansu Demirel!, Dr. Mehmet Ali
Kurt?, Dr. Maria Soledad Astorga®, Dr. Lea Cabrol*, Dr. Frederic Thalasso®, Dr. Linn Hoffmann®, Dr. Ufuk
Tari!, Prof. Dr. Safak Altunkaynak?, Is1l Giirarslan®, Asst. Prof. Dr. Sevil Deniz Yakan Diindar!, Res. Asst.
Atilla Yilmaz!

Lake primary productivity (phytoplankton production) is closely related to the carbon cycle (CO2, CH4) and
hence the climate. Although, lakes are one the most biogeochemically active regions on Earth, knowledge on
the lake environments in Antarctic is limited. Here we present limnologic, biologic and sedimentologic results
from the 10 lakes in Fildes Peninsula (Kitiesh, Lakel-Lake8, Pondl) and 1 lake from Ardley Island (Pond 2)
that are located in the King the George Island (62°S) in Antarctic Peninsula. Field studies were performed
between 17 February-7 March 2017 and Chilean Escudero Station was used during the field activities. We
investigated alkalinity, pH, dissolved oxygen, chl-a concentrations, phytoplankton species recognition and cell
count, nutrients and other element concentrations in lake waters. Also, we analyzed the total organic carbon
(TOC) and element contents of lake bottom sediments. Our results showed that, lakes investigated in this
study are fresh water lakes with alkalinities ranging 16.5-34.5 mg/l HCO3-, pH 7.4- 9.2 and 88.7 -100%
dissolved oxygen. Diatoms are dominating phytoplankton type in the lakes. The most common diatom
species encountered are Licomorhpo Antarctico, Raphosis sp., Palgiotropis gausi. In addition to diatom,
Dissodinium sp. dinoflaggellate species were found in Kitiesh Lake. Generally low chl-a values and low
phytoplankton cell counts showed that trophic status in King George lakes is ranging from ultra-oligotrophic
(Fildes Peninsula: 0.31-1.35 pg/l chl-a; 14.8 cells/ml) and to oligotrophic (Ardley Island: 6.92 ng/l chl-a;
206.4 cells/ml). Dissolved nutrient concentrations are <0.001-1.086 mg/l NH4+, <0.001 mg/l NO2-, <0.001-
3.124 mg/l NO3-, <0.001 mg/l PO43- and 5.05-17.08 mg/I Si. Phytoplankton production, is closely related to
the concentrations of dissolved NH4+, NO3- and Si. Although PO43- concentrations are very low in all lakes
below the detection limits, the differences in the trophic status can be explained by the variations in the
nitrogen species and silica. TOC contents of the lake bottom sediments from ultra-oligotrophic lakes in Fildes
Peninsula ranged from 1.85% to 3.16% and showed a correlation between lake water chl-a (R2=0.77).
However, in oligotrophic Pond2 in Ardley Island, the bottom sediment TOC content was lower than expected
(3.07%) which points out the higher bacterial activity in the lake. Higher chl-a concentrations in the studied
lakes are also in agreement with higher concentrations of the lake water CI, Br, Na, Ca, Mg, Mn, Fe, Co and
Ni. We did not observe any direct relation between the proximity to scientific research bases (or human
impact) with the variable chl-a concentrations in lakes. Therefore, we suggest that biogeochemical differences
in lakes in the King George Island are more likely to be derived to from the differences in lake bottom
sediment geochemistry and the chemical alteration process involved during the evolution of the lakes.

Keywords: Antarctica, lake, primary productivity, nutrients
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ANTARKTIKA  YARIMADASI, CALMETTE KORFEZI’NDE COKLU-PARAMETRE
YONTEMLER iLE iKLIMSEL VE CEVRESEL DEGiSIMLERIN BELIRLENMESI

Dr. Ogr. Uyesi Giilsen Ucarkus®, Dog. Dr. K. Kiirsad Eris!, Dr. Ogr. Uyesi Ozlem Makaroglu?, Ars. Gor.
Nurettin Yakupoglu?, Y. Miih. Dursun Acar*

TAE-2 seferi sirasinda Antarktika Yarimadasi’nin batisinda yer alan Calmette Korfezi’'nden alinan 75 cm’lik
gravite sediment karotunda (CLM-01) elde edilen litolojik gozlemler, ITRAX-XRF element analizleri ve Cok
Sensorlii Karot Tarayicist ile ¢okellerin fiziksel 6zellikleri tayini yapilmistir. Bu c¢alismada bolgede yakin
zamandaki kiiresel iklim degisimleri ile ¢evresel degisimlerin izleri gozlenebilmektedir. Karotta yapilan
detayli sedimentolojik gozlemler, farkl litolojik degisimlerin varligi bolgedeki birka¢ on yillik ve/veya yiiz
yillik iklimsel degisimler ile yakindan iliskisi oldugunu gostermektedir.

Karotun farkli seviyelerinde koyu renkli ve organik maddece zengin oldugu diisiiniilen seviyeler gdzlenmekte
olup buzullarin eridigi donemlerde ana karadan kirintili malzeme girdisinin arttig1 bu seviyelerdeki K, Ti ve
Fe gibi elementlerdeki yiiksek degerlerden anlasilmaktadir. Aymi seviyelerde Ca/Ti oranindaki artis ise bu
donemlerde deniz suyunda birincil organik {iretimin arttigin1 gostermektedir. Bu organik tliretimdeki artigin
denize kirmnt1 girdisi ile birlikte yiiksek oranda inorganik besin elementlerinin kirintilarla birlikte tagindigini
gostermektedir. Karotta yliksek oranda organik malzemenin ¢okeldigi zamanlarda denizdeki dip suyun
anoksik veya yar1-oksik oldugu, ayni1 seviyelerde artan Fe/Mn degerinden anlagilmaktadir.

Karotta organik maddece zengin olan seviyeler ile hem ardalanmali ve hemde arakatkili olarak bulundugu
gozlenen milimetrik kalinliktaki laminalarin varligi gerek karotta yapilan gozlemler ve gerekse ITRAX
radyografi goriintiilerinde ortaya ¢ikmaktadir. Bu ince laminali seviyelere karsilik gelen XRF element
degisimlerinde K, Ti ve Fe gibi kirint1 girdisini gosterebilecek elementlerin degerleri diisiik iken, Sr
elementinin genel olarak yliksek ¢ikmasi bu donemde deniz suyundaki tuzlulugun artisina isaret etmektedir.
Deniz suyundaki tuzlulugun artiginin ise bolgede yasanan soguk ve kurak donemleri temsil ettigi
diistiniilmektedir. Bu soguk veya buzullasma donemlerinde korfezde deniz yiizeyinin donmasi
bekleneceginden bu durumun deniz suyu kolonunda duragan ve sakin kosullarin olugsmasma yol agmis
olmalidir. Boylesi bir ¢okelme ortami karotta bu donemlere karsilik gelen ince laminali seviyelerin kokenini
de agiklamaktadir.

Karot boyunca elde edilen Ca, Ti, Fe ve manyetik duyarlilik (?LF) degerleri kiiresel belirteglerle
karsilastirilmistir. Elde edilen ilk yas modeline gore, karotun Holosen donemini kapsadigi diisiiniilmektedir.
Karotun uygun seviyelerinden elde edilecek AMS 14C yaslar1 kullanilarak karot boyunca daha hassas ve
diizglin bir kronolojinin elde edilmesi ile yas modeli giiglendirilecek ve bdylece iklimsel degisimlerin
zamanlar1 yliksek ¢oziiniirliiklii olarak tespit edilmis olacaktir.

Anahtar Kelimeler: Antarktika Yarimadasi, denizel sedimentoloji, iklimsel degisim, buzul hareketleri,
Holosen
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DECIPHERING PALEO-CLIMATE AND ENVIRONMENTAL CHANGES BY MULTI-
PARAMETER ANALYSIS OF MARINE SEDIMENTS IN CALMETTE BAY, WESTERN
ANTARCTIC PENINSULA

Asst. Prof. Dr. Giilsen Ucarkus!, Assoc. Prof. Dr. K. Kiirsad Eris?, Asst. Prof. Dr. Ozlem Makaroglu?, Res.
Asst. Nurettin Yakupoglu!, MSc. Dursun Acar!

Visual lithological observations, elemental analysis by ITRAX-XRF Core Scanner and Multi-Sensor Core
Logger (MSCL) provide detailed information about physical properties of a 75-cm-long gravity core (CLM-
01) which was recovered in Calmette Bay, West of Antarctic Peninsula during the Second Turkish Antarctic
Expedition (2018). In this study, we aim to gather data on recent global climate and environmental changes by
examing sedimentological response to glacial and deglacial periods. Our sedimentological and geochemical
analysis provide high resolution evidence for 10-100 yrs paleo-climate changes.

Dark colored, organic-matter-rich parts of the sediments in CLM-01 exhibit higher values of K, Ti, Fe
elements which indicate the existence of detritic input enhanced by deglaciation. High values of Ca/Ti ratio in
these units suggest an increase in primary organic productivity. The increase in organic matter production and
the clastic input also cause inorganic nutrient transport from the mainland. The increase in Fe/Mn ratio in
these parts suggest that bottom water redox conditions were anoxic or sub-oxic during high organic-matter-
rich deposition.

ITRAX radiography shows several succesions of milimetric laminated clayey units intercalating and
alternating with organic-mater-rich units in CLM-01. While K, Ti and Fe exhibit low values within these
milimetric laminated units, the Sr element shows higher values which may indicate an increase in water
salinity conditions. The increase in salinity may be related to cold and dry periods. Since sea surface will be
frozen during glacial periods, it will create stagnant water conditions providing a protected zone that is
favorable for such laminated sediment deposition as observed in CLM-01.

Ca, Ti, Fe and Magnetic Susceptibility (?LF) values acquired along the CLM-1 gravity core are correlated
with global proxies from other cores in Antarctic Peninsula. An inital age model suggests that CLM-01 covers
Holocene period. Further analysis based on AMS 14C dating will allow us to construct a more precise age
constraint throughout the core and provide high-resolution paleo-climate proxies.

Keywords: Antarctic Peninsula, marine sedimentology, climate change, deglaciation, glaciation, Holocene
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ANTARKTIKA, LIVINGSTON ADASINDA YERSEL 3B LAZER TARAMA
Yiik. Miih. Adil Enis Arslan®, Dog. Dr. Asparuh Kamburov?

2017 yilmin Ocak ayinda Istanbul Teknik Universitesi Kutup Arastirmalar1 Merkezi (ITU PolReC) ve
Bulgaristan Antarktik Enstitiisii (BAI) ile gerceklestirilen ortak ¢alisma anlasmasi uyarinca 25. Bulgaristan
Ulusal Antarktik Seferi gergevesinde gerceklestirilen bu calismada, Istanbul Teknik Universitesi Geomatik
Miihendisligi Béliimii'nden bir ve Madencilik ve Jeoloji Universitesi "St. Ivan Rilski" — Bulgaristan’dan bir
Geomatik Miihendisinin katilimiyla yliriitilen ortak bir uluslararasi isbirligi c¢ergevesinde yiiriitiilen
Livingston Adasi, Antarktika'daki ilk karasal 3B lazer tarama projesinden saha faaliyetleri ve ilk islem
sonuglari agiklanmaktadir. Bir 3B lazer tarayici ile bir ¢ift, ¢ift frekansli GNSS alicist kullanilarak elde edilen
veriler 15131nda, Bulgar Antarktika Istasyonunun "St. Kliment Ohridski" inin i¢ ve dis kistmlarina ait hassas
cografi 3B modeller iiretilmis ve Perunika Buzulu'nun yarattig1 kisa siireli hareketler degerlendirilmistir. Ayni1
zamanda adadaki en eski tarihi yapilardan, Livingston Adasi sapeli “St. Ivan Rilski”nin 3B verisi toplanmis ve
tarihi dokiimantasyon i¢in sayisal hale getirilmistir.

Anahtar Kelimeler: Antarktika, lazer tarama, bina modelleme, tarihi dokiimantasyon
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THE INVESTIGATION OF MORPHOTECTONIC FEATURES AND FLUID FLOW PATTERN
OFFSHORE ANTARCTIC PENINSULA BY GEOPHYSICAL DATA ANALYSIS

MSc. Adil Enis Arslan?, Assoc. Prof. Dr. Asparuh Kamburov?

This article describes field activities and initial processing results from the first terrestrial 3D laser scanning
project on Livingston Island, Antarctica, carried out in the framework of a joint international cooperation
between Istanbul Technical University Polar Research Center (ITU PolReC), the University of Mining and
Geology "St. Ivan Rilski" - Bulgaria, the Bulgarian Antarctic Institute, the Association of Polar Early Career
Scientists — Bulgaria. Through a 3D laser scanner, a pair of dual-frequency GNSS receivers, and state-of-the-
art data processing software, precise georeferenced 3D models of the interior and exterior of the Bulgarian
Antarctic Station "St. Kliment Ohridski" are to be created, and the short-term movement of the Perunika
Glacier is to be evaluated. Also data has been collected in order to document one the oldest historical
buildings in the Livingston Island chapel “St. Ivan Rilski”.

Keywords: Antarctica, laser scanning, building modeling, historical documentation
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ARKTIiK OKYANUSU TERMAL GELISIMi
Prof. Dr. Nilgiin Okay*

Arktik Okyanusu riftlesme, okyanuslagsma evrelerinden gegen buzla kapli kiiclik bir okyanustur. Arktik
okyanusu Atlantik Okyanus sisteminin kuzeyine kadar uzanmakta ve Mohns, Knipovi¢ ve Gakkel okyanus-
sirtlarindan olugmaktadir. Svalbard kita kenarina dayanan yavas yayilan Knipovig¢ sirt1 sismik, sismolojik,
batimetrik, gravite, magnetik, 1s1 akis1 ve sondaj verileri bakimindan yogun arastirilmistir. Bu alan Arktik
okyanusunun kismen buzul ortiisii disinda kalan ve aragtirma gemilerinin sokulabildigi bolgededir.

Arktik Okyanusu’ndaki biiyiik 6l¢ekli oblik makaslama zonlarmin varligi ve asimetrik gelisimi, hem
batimetrisi ve morfolojisinden hem de jeofizik 6zelliklerinden goriilmektedir. Dogu pasif kita kenarlarinda
yiiksek 1s1 akisina sahip volkanik platolar bulunmaktadir. Cevresine gore Svalbard kita kenarinda bulunan
Yermak Platosu siradisi 1s1 akist anomalisi belirgindir (138 mWm-2).

Oldukga yavas yayilan okyanus sirtlarinin olusumuna dair son otuz yilda yeni anlayis gelismistir. Ozellikle,
yeni okyanus kabugunun yavas yavas olustugu bu bolgelerde magmasiz parcali yayilim gozlenmektedir.
Isisal modelleme sonuglarindan oldukc¢a yavas ve degisken-oblik yayilim sartlarinda okyanus-sirtt ve
makaslama zonlarmin etkilesimi ile marginal volkanik platolar olusabilmektedir. Svalbard-Nordauslandet kita
kenarlarinda olusan derin faylar boyunca ¢oklu-sokulumlar geligsebilmistir. Bu riftlesme siirecinde diisiik-
acili-yirtilma fay sistemi ile Yermak denizalti-platosu ve Nordauslandet Volkanik bolgesinin geligsmesine,
coklu-sokulumlarin uzandig1 Svalbard-Nordaustlandet kita kenarinda kitasal kabugunu onemli olgiide
1sinmasina ve 1s1sal olarak genglesmesine neden olabilmektedir.

Bu ylizden Arktik okyanus-sirtlarinin arastirilmasi, yavas-yayilan okyanuslarin hala az bilinen olusum
siireglerini hakkinda onemli goriis saglayabilir. Arktik okyanusu gelisiminin gdzlemlenmesine yonelik
uluslarasi isbirligi girisimlerinin gelismesi, Okyanus Goézlem Sistemi (GOOS) gibi mevcut kiiresel aglarla siki
bir baglant1 kurulmasi tesvik edilmelidir.

Anahtar Kelimeler: ¢ok yavas yayilan okyanus-ortasi sirtlari, riftlesme, kita kenari volkanik denizlti platosu,
1s1sal genglesme

! {stanbul Teknik Universitesi, okayn@itu.edu.tr
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THERMAL DEVELOPMENT OF THE ARCTIC OCEAN
Prof. Dr. Nilgiin Okay*

The Arctic Ocean is a small ocean with perennial ice cover. The seafloor is one of very few ocean basins that
is young enough to allow us to study the early stages of rifting, spreading, and the development of mid-ocean
ridge segmentation. The Arctic Ridges extend north of the Mid-Atlantic Ridge system, and consist of the
Mohns, Knipovich and Gakkel ridges. Ultraslow-spreading Knipovich Ridge and the neighboring Svalbard
continental margin, have been extensively studied using seismic as well as seismological, bathymetric,
gravity, magnetic, thermal, geochemical and ODP data. This is the region free from the Arctic ice canopy and
readily accessible to surface vessels. Obliquely-oriented large-scale shear zones and asymmetric evolution of
the seafloor in this region of the Arctic Ocean is evident from both the bathymetry and morphology as well as
its geophysical characteristics. The eastern passive margins are punctuated by marginal plateaus, which have
significantly higher heat flow than the western passive margins. Relative to its surroundings, the Yermak
Plateau (82°N) adjacent to continental Svalbard is unusually warm (138 mWm-2).

The understanding of oceanic crust formation at slow to ultraslow-spreading ridges has been changed in the
past 30 years. Especially the fact that these regions of newly forming oceanic crust are found to be along with
magma-poor-segmentation pattern. High heat flow complications and modeling results suggest that under
ultraslow and such variably oblique spreading conditions, thermal interactions between the ridges and the
shear zones cause a broad thermal swell, and thus create the marginal volcanic plateaus. Multiple intrusions
from the underplated asthenosphere probably occurred along deep-seated faults in/adjacent to the Svalbard
Platform and the northern Svalbard-Nordaustlandet margin. In this diffuse rifting process, low-angle
detachment faults generate large displacements and thermal rejuvenation along the northern Svalbard-
Nordaustlandet margin creating the Yermak Seamount, Mosby Peak and the Nordaustlandet Volcanic Terrain
in the process.

Therefore the Arctic ridge system provides unique insight into the still poorly known active spreading
processes of ultraslow spreading ridges. It also encouraged the development of international collaborative
initiatives in observing networks which aim to monitor the variations in the Arctic Oceans. It is recommended
to establish a tight connection with existing global networks such as the Global Ocean Observing System
(GOO0S).

Keywords: ultraslow spreading ridges, diffuse rifting, volcanic marginal plateau, thermal rejuvenation

L1stanbul Technical University, okayn@itu.edu.tr
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BATI ANTARKTIKA’DA GELISEN PERMAFROSTLARIN VE TOPRAKLARIN JEOLOJIK
OZELLIKLERI iLE CEVRESEL VE IKLIMSEL KAYITLARINA DONUK CIKARIMLAR

Dr. Alper Giirbiiz!, Prof. Dr. Nizamettin Kazanci?, Prof. Dr. Halim Mutlu?, Prof. Dr. Salim Oncel?, Dr.
Miimtaz Kibar?, Dr. Esra Giirbiiz*

Antarktika kitasi iizerinde buzla kapli olmayan alanlar kitanin jeolojik ve cografik ge¢misinin anlagilmasi
acisindan ¢ok Onemli kaya¢ gruplar1 ve topraklara ev sahipligi yapmaktadir. Gerek bu alanlarin dogrudan
incelenmeye acgik olusu, gerekse de kita iizerinde her gegen giin artan insan etkisi bu alanlarin kirlenmeden
ve/veya zarar gormeden incelenmelerini oncelikli kilan en onemli etkenlerdir. Bu ¢ercevede en ilgi ¢eken
jeolojik olusumlarin basinda kita genelindeki permafrost ve toprak alanlari gelmektedir. Yaklasik 100 yil
oncesinden beri dikkat ¢ceken ve iizerine ¢aligmalar yapilan bu topraklarin kita iizerinde en ¢ok gozlendigi
yerlerin basinda ise Bat1 Antarktika gelmektedir. Kitanin buzla kapli olmayan alanlarinin yaklasik 1/5°1ik
kesimine ev sahipligi yapan bu bolgedeki permafrostlar ve topraklar {lizerine yapilan caligmalar, gerek
caligmaya daha uygun konumlarda bulunmalar1 gerekse de kitada her gecen giin artan insan etkisinin
dogrudan tehdidi altinda bulunmalarindan o&tiirii oncelikli olarak incelenmeleri agisindan biiyilk 6nem
tagimaktadirlar. Literatiirde ki mevcut caligmalar incelendiginde bu birimlere doniik yapilmis arastirmalar
genel olarak ylizey ornekleri iizerinden veya kabaca a¢ilmis s1g aragtirma ¢ukurlari igerisinden ve genelde de
cozlntrligl diisik orneklemelerle fiziksel ve kimyasal (6rn. pH, tane boyu, toplam C, N, P) ozelliklerine
doniik ¢aligmalardir. Bu ¢aligma kapsaminda Bati Antarktika’da ki permafrost ve toprak depolarinin genel
jeolojik oOzellikleri ve bu depolardan elde edilmis (paleo)ortamsal ve (paleo)iklimsel ¢ikarimlarin mevcut
literatiirdeki verilere gore genel bir degerlendirmesinin yapilmasi amacglanmaktadir. Elde ki mevcut bilgiler
1s181inda, kitanin bu kesiminde bulunan permafrost ve toprak depolarinda tarafimizca yapilmasi planlanan
goreli yiiksek c¢oziiniirliiklii yeni ¢caligmalar hakkinda da bilgi paylasiminda bulunulacaktir.

Anahtar Kelimeler: Permafrost, toprak, sedimantoloji, jeokimya, pedoloji, Bat1 Antarktika
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GEOLOGICAL CHARACTERISTICS OF PERMAFROSTS AND SOILS IN WEST ANTARCTICA
AND IMPLICATIONS FOR ENVIRONMENTAL AND CLIMATIC RECORDS

Dr. Alper Giirbiiz!, Prof. Dr. Nizamettin Kazanci?, Prof. Dr. Halim Mutlu?, Prof. Dr. Salim Oncel?, Dr.
Miimtaz Kibar?, Dr. Esra Giirbiiz*

The ice-free areas on the Antarctic continent represent very important rock groups and soils in terms of
understanding the geological and geographical history of the continent. It is clear that these areas are open to
direct scrutiny and needs to be investigated before they will be contaminated and/or damaged due to the ever
increasing human impact on the continent. Permafrost and soil areas are the most interesting geological
formations in this frame. West Antarctica is at the forefront of the places where most of the soils has been
observed on the continent since about 100 years ago. The studies on permafrosts and soils in this region,
which hosts about 1/5 of the non-ice-covered areas of the continent, is of great importance in terms of being in
a better position to study, but also because of daily increasing anthropogenic affects. When the current studies
in the literature are examined, the studies conducted on these units are generally directed to the physical and
chemical properties (e.g., pH, grain size, total C, N, P) of samples with low resolution through surface
samples or roughly opened shallow pits. In this study, a general evaluation of general geological
characteristics of permafrost and soil deposits in West Antarctica and their (paleo)environmental and
(paleo)climatic implications are aimed in the light of current data in the literature. Information will also be
shared on the new studies planned to be carried out in the permafrost and soil deposits with high resolution in
this part of the continent.

Keywords: Permafrost, soil, sedimentology, geochemistry, pedology, West Antarctica
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DEAIS: DOGU ANTARKTIK BUZ ORTUSU‘NUN GERILEME TARIHCESI
Doc. Dr. Burcu Ozsoy?, Dog. Dr. Naki Akgar?, Serdar Yesilyurt?

Antarktik Buz Ortiisii’niin baz1 béliimlerinde son zamanlarda meydana gelen hizli gerilemeler, bu cevresel
degisimin biiyiikliigii ve bu degisimin gelecekte yol acacag kiiresel deniz seviyesi yiikselisiyle ilgili sorularin
sorulmasina yol agmaktadir. Mevcut verilere gdre Antarktik Buz Ortiisii’niin tepkisi, esas olarak birka¢ on
yillik veya daha kisa zaman dlgeginde uydu dlgiimleriyle simirlidir. Antarktik Buz Ortiisii’niin uzun siireli
davranisinin anlagilmasi ve dolayisiyla gelecekteki davranisi ile gelecekteki deniz seviyesi yiikseliginin
degerlendirilmesi, uzun zaman periyodlari {izerine yapilmis olan paleo ¢alismalardan gelen veri girisleriyle
miimkiin olacaktir. Ornegin son birka¢ milyon yilda Dogu Antarktik Buz Ortiisii’niin (East Antarctic Ice
Sheet) dramatik incelmesi giincel ¢alismalarda bildirilmistir. Ancak, bu bosalmanin mekansal dagilis1 ve
ardindan gelen izostatik sekmeler/sigramalar kesfedilmemis olarak kalmistir. Dogu Antarktik Kita Buzulu‘nun
Gerileme Tarihgesi’'ni (DEAIS) arastirdigimiz bu ¢alismada, Kralige Maud Topraklari’ndaki heniiz
kesfedilmemis Gliney Rondane Daglari’nda Dogu Antarktik Kita Buzulu’nun gerileme ve incelme hizlarinin
ve buzul alt1 erozyon miktarinin ortaya cikarilmasi hedeflenmektedir. Ulkemizin Antarktika’daki ilk kita igi
aragtirma projesi olan DEAIS’in ilk asamasi T.C. Bilim, Sanayi ve Teknoloji Bakanligimiz uhdesinde ve
Istanbul Teknik Universitesi teknik koordinasyonunda 11 Ocak - 12 Subat 2018 tarihlerinde TAE-II ikili
isbirlikleri dahilinde 2017-2018 BELARE Antarktik Ekspedisyonu kapsaminda Prenses Elizabeth Ussii (PEA)
ve civarinda basari ile tamamlanmigtir. Antarktika’da yer bilimlerinin en az ¢alisilmis oldugu nadir ve en son
bolgelerden biri, hatta en sonuncusu olan Giliney Rendane Daglarindaki ilk sezonumuzda, iis yakinlarindaki
giinlik arazi gezileri ile ¢alisilabilecek nunataklarda hava kosullariin el verdigi toplam 13 giinde
caligmalarimiz1 3 ayr1 noktada 38 numune alarak tamamladik. Bu numunelerde yerinde olusmus kozmojenik
10Be, 14C, 26Al ve 36Cl izotoplarinin konsantrasyonlarini 6lgerek buz tabakasinin incelme zamanini ve
miktarini ve ayrica buzulalt: asinmasinin oranim belirledik. Ik sonuclar sunulacaktir.

Anahtar Kelimeler: Antarktika, Kuvaterner, buzul depolari, kozmojenik tarihleme yontemi, nunatak, Giiney
Rondane Daglar1
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THE INVESTIGATION OF MORPHOTECTONIC FEATURES AND FLUID FLOW PATTERN
OFFSHORE ANTARCTIC PENINSULA BY GEOPHYSICAL DATA ANALYSIS

Assoc. Prof. Dr. Burcu Ozsoy?, Assoc. Prof. Dr. Naki Akcar?, Serdar Yesilyurt?

The assessment of the stability of Antarctic ice sheets and of their contribution to the global sea level change
as a response to climate change requires the reconstruction of their past volume variations. For instance,
dramatic surface lowering of East Antarctic Ice Sheet (EAIS) during the last million years have been recently
reported in several publications. However, the spatial distribution of this unloading and subsequent isostatic
rebound remain unexplored. In DEAIS Project, the first continental and terrestrial research project of Turkey
in Antarctica, we aim to decipher the pace of deglaciation and quantify subglacial erosion of the EAIS in the
Ser Rondane Mountains in the Queen Maud Land. To do this, we focus on the nunataks in the western Ser
Rondane Mountains. In this project, we use in-situ produced cosmogenic 10Be, 14C, 26Al and 36Cl to reveal
the deglaciation history and amount of subglacial erosion. We successfully completed our first field campaign
at the Princess Elisabeth Station (PEA) within the BELARE 2017-2018 Expedition between January 11 and
February 12 2018 under the auspices of Turkish Republic Presidency, supported by the Ministry of Science,
Industry and Technology, and coordinated by Istanbul Technical University (ITU) Polar Research Center
(PolReC). During this expedition, we studied nunataks at three locations in detail and collected 38 samples.
We analyzed the accumulation of in-situ cosmogenic 10Be, 14C, 26Al and 36Cl in these samples and then
determined the timing and amount of the thinning of the ice sheet, as well as the subglacial erosion. First
results will be presented.

Keywords: Antarctica, Quaternary, glacial deposits, surface exposure dating, nunatak, Ser Rondane
Mountains
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DONMA-COZULMENIN ETKIN OLDUGU YUKSEK RAKIMLI BOLGELERDEKIi
TOPRAKLARIN JEOMEKANIK OZELLIKLERI

Doc. Dr. Adil Binal*

Bu ¢alisma kapsaminda Palandoken, Erciyes, Kackar ve Ilgaz daglarinda ve 2500-3300 metre rakimlarda arazi
incelemeleri yapilmistir. Ozellikle, Kackar daglar1 kuzey bélgesinde yer alan Ceymakcur ve Yukar1 Kavrun
yaylalarinda yapilan arazi incelemelerinde, toprak iginde yapilan iki metre derinligindeki kazilarda buz
igneleri belirlenmistir. Erciyes daginda 3000 m rakimlardan sonra morenler i¢inde kaya buzulu saptanmuistir.
llgaz daglarinda 2500 metrelerde ylizeysel akmalar (solifliikksiyon) gézlemlenmistir. Palanddken daglarinda
kis olimpiyatlar1 kayak-atlama pistinde meydana gelen heyelanda incelemelerde bulunulmustur. Palanddken
daginin 3000 m rakiminda 1 m derinlikte donmus toprak belirlenmistir. Dort inceleme alaninda da 1 m
derinliginde arastirma cukurlar1 acilmis ve toprak orneklemeleri yapilmistir. Orneklerin laboratuvarda
fizikomekanik 6zellikleri belirlenmistir. Toprak 6rnekleri yerinde bozunma ile olusmus artik topraklar oldugu
icin birlestirilmis toprak siniflamasinda genelde siltli ¢akil (GM) olarak smiflandirilmistir. Sadece, Ilgaz
dagindan alinan bazi toprak Ornekleri diisiik plastisiteli silt (ML) olarak siniflandirilmistir. Araziden alinan
toprak orneklerin dogal nem igerikleri %3.35 ile %30.62 arasinda degismektedir. Orneklerin 6zgiil agirlik
degerleri ise 2.48 ile 2.87 arasinda degiskenlik gostermektedir. Ornekler iizerinde yapilan Atterberg limitleri
belirleme deneyleri sonucu sadece Erciyes dagmdaki 6rneklerde Plastik limit belirlenememistir. Orneklerin
likit limit degerleri %17.77 ile %39.96 arasinda, plastik limit degerleri ise %7.75 ile %28.57 arasinda
degiskenlik gostermektedir.

Calisma planinda diisiik sicakliklar altinda toprak 6rneklerin dayanimini ve don kabarma basincini 6lgen bir
cihazin gelistirilmesi yer almaktadir. Toprak 6rneklerin nem igerigine bagli olarak don basinci artis1t meydana
geldigi saptanmistir. 0°C de toprak 6rneklerin don kabarma basinci 10 ila 22.5 kPa arasinda, -4°C de 13.5 ile
30.5 kPa ve -8°C de 17.5 ile 32 kPa arasinda degismektedir. Tek eksenli sikisma dayanimi degerleri ise 0°C
de 780 ile 2116.4 kPa arasinda, -4°C de 1946 ila 6104 kPa arasinda ve -8°C de ise 3181 ila 6767 kPa arasinda
degismektedir. Toprak ornekleri diisiik sicakliklar altinda Elastisite Modiilii degerleri de saptanmistir. 0°C de
1905 ile 6220 kPa arasinda, -4°C de 3202 kPa ile 15163 kPa arasinda ve -8°C de ise 9114 ile 23988 kPa
arasinda degismektedir.

Anahtar Kelimeler: donma-¢6ziilme, don kabarma basinci, tek eksenli sikisma dayanimi, kum, kil, silt, ¢akil,
jeomekanik 6zellikler
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THE GEOMECHANICAL PROPERTIES OF SOILS AT THE HIGH ALTITUDE REGIONS
WHERE FREEZING AND THAWING IS EFFECTIVE

Assoc. Prof. Dr. Adil Binalt

Within the scope of this study, the site investigations were carried out in Palandoken, Erciyes, Kagkar and
Ilgaz Mountains and at altitudes of 2500-3300 meters. Mainly, in the field studies conducted on Ceymakgur
and Yukar1 Kavrun highlands which are located in the northern part of the Kackar mountains, ice needles
were determined in the excavations of two meters. After 3000 m altitude in Erciyes Mountain, rock ice was
found in the moraine. In the llgaz Mountains, solifluction movements were observed at 2500 meters. The
frozen soil was found at a depth of 1 m at an altitude of 3000 meters in Palandéken Mountain. In four
examination areas, research pits were opened at a depth of 1 m, and soil samples were taken. The
physicomechanical properties of the samples were determined in the laboratory. Soil specimens are classified
as silty gravel (GM) in the combined soil classification, as they are residual soils formed by in situ soil
degradation. Only some soil samples taken from llgaz Mountain are classified as low plasticity silt (ML). The
natural moisture content of the soil samples collected from the field varies between 3.35% and 30.62%. The
specific gravity values of the samples range between 2.48 and 2.87. Atterberg limits determination tests on the
specimens are not the only ones that can determine the plastic limit in Erciyes. The liquid limit values of the
samples vary between 17.77% and 39.96%, and the plastic limit values range between 7.75% and 28.57%.

This study includes the development of a device for measuring soil frost resistance under low temperatures. It
was determined that soil samples increase in frost pressure due to moisture content. The soil samples at 0°C
range from 10 to 22.5 kPa frost pressures, from 13.5 to 30.5 kPa at -4°C and from 17.5 to 32 kPa at -8°C. The
uniaxial compressive strength values range from 780 to 2116.4 kPa at 0°C, 1946 to 6104 kPa at -4°C and
3181 to 6767 kPa at -8°C. The Modulus of Elasticity were also determined at low temperatures in soil
samples. These values change between 1905 and 6220 kPa at 0°C and, between 3202 kPa and 15163 kPa at -
4°C and between 9114 and 23988 kPa at -8°C.

Keywords: freezing-thawing, frost heaving pressure, uniaxial compressive strength, sand, clay, silt, gravel,
geomechanical properties
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GNSS METEOROLOJiISi VE REFLEKTOMETRESI TEKNIKLERiI iLE ANTARKTIKA
BOLGESININ TROPOSFER VE KAR KALINLIGININ iZLENMESi, DEFORMASYONLARIN
BELIiRLENMESI

Dr. Ogr. Uyesi Mahmut Oguz Selbesoglu®, Dog. Dr. H. Hakan Yavasoglu?, Ars. Gor. M. Fahri Karabulut?,
Prof. Dr. V. Engin Giilal!, Dog. Dr. Himmet Karaman, Prof. Dr. Mustafa E. Kamasak

Jeodezik dlgmelerde; uydulardan veya kuazarlardan gelen radyo dalgalarindan tiirettikleri faz farkini ve/veya
zaman farkini temel Ol¢li olarak kullanan uzay tabanli konum belirleme sistemleri (Very Long Baseline
Interferometry, VLBI; Global Navigation Satellite System, GNSS; Doppler Orbitography and
Radiopositioning Integrated by Satellite, DORIS) kullanilmaktadir. Bunlardan en yaygin olarak kullanilan
sistem Global Navigation Satellite System (GNSS)’dir. GNSS teknigi ile noktalarin konum ve hizlarin
belirlenmesi ile tektonik deformasyonlarin analizi, cm dogrulukla ger¢ek zamanli konum belirleme, iyonosfer
ve troposferin 4 Boyutlu olarak izlenmesi, meteorolojik (riizgar hizi, yagis tahmini gibi) parametrelerin
kestirimi gibi ¢alismalar basar1 ile yapilabilmektedir. Troposferin izlenmesinde en 6nemli parametrelerden
olan su buhar1 miktari, GNSS go6zlemlerinden troposferik sinyal gecikmesinin bir fonksiyonu olarak
kestirilmektedir. Ayrica son yillarda GNSS teknigi ile deniz, buz ve kar seviyesindeki meydana gelen
degisimlerin belirlenmesi ve siirekli olarak izlenmesi uygulamalar1 yapilmaktadir. Antarktika’ da Onemli
fiziksel etkiye sahip kar ve buz yiiksekliklerinin izlenmesi, GNSS gozlemlerinden elde edilen SNR (Signal to
Noise Ratio) verileri ile gergeklestirilecektir. Antarktika’ da yapilmasi planlanan ¢alismada, GNSS sinyalinin
troposfer gecikme etkisinin kestirilmesinde kullanilan matematiksel ve empirik modellerin kutup bdlgesinde
arastirllmas1 amaclanmaktadir. Bu calismalar sonucunda tespit edilecek troposfer modeliyle toplam
troposferik gecikmenin kestirimi ve su buhari miktarinin izlenmesi g¢aligmalar1 gerceklestirilecektir. Yer
meteorolojik istasyonlarina dayali troposfer gecikme degerleri, kurulacak olan sabit GNSS ve meteorolojik
istasyonlarin verileriyle elde edilecektir. Ayrica, son birkag¢ yilda kullanilan ve etkili sonuglar iireten GNSS-R
(Global Navigation Satellite System —Reflectometry) teknigi ile kar kalinligi belirleme ¢aligmalart yapilmasi
planlanmistir. Destekleyici Geomatik alanli ¢alismalar kapsaminda ise de, uzun zamanl olarak baz ¢6ziimleri
yapilarak Tektonik deformasyon izlenmesi i¢in bolgesel analizler yapilacaktir.

Anahtar Kelimeler: GNSS, troposfer, GNSS-R, Antarktika, GNSS meteorolojisi, tektonik, buzul
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DEFORMATION MONITORING, OBSERVATION OF TROPOSPHERE AND SNOW DEPTH IN
ANTARCTIC REGION BY GNSS METEOROLOGY AND REFLECTOMETRY TECHNIQUES.

Asst. Prof. Dr. Mahmut Oguz Selbesoglu®, Assoc. Prof. Dr. H. Hakan Yavasoglu?, Res. Asst. M. Fahri
Karabulut!, Prof. Dr. V. Engin Giilal!, Assoc. Prof. Dr. Himmet Karaman?, Prof. Dr. Mustafa E. Kamasak?

In geodetic measurements; space based positioning systems are used which use phase difference and / or time
difference derived from radio waves from satellites or quasars. The most widely used system is the Global
Navigation Satellite System (GNSS). GNSS technique can be used successfully to determine the locations and
velocities of the points and to analyze the tectonic deformations, real time positioning with cm accuracy, 4-
dimensional monitoring of ionosphere and troposphere, estimation of meteorological parameters (such as
wind speed and precipitation prediction). The amount of water vapor, one of the most important parameters
for monitoring the troposphere, is estimated as a function of tropospheric signal delay from GNSS
observations. In addition, in recent years GNSS technique has been used to determine and continuously
monitor changes in sea level, ice and snow level. Snow and ice heights with significant physical effects in
Antarctica will be determined by SNR (Signal to Noise Ratio) data obtained from GNSS observations. In the
study planned in Antarctica, it is aimed to investigate the mathematical and empirical models used in
estimating the troposphere delay effect of the GNSS signal in the polar region. As a result of these studies, the
troposphere model to be detected and will be used to estimate the total tropospheric delay and to monitor the
amount of water vapor. Tropospheric delay values based on meteorological stations will be obtained from
fixed GNSS and meteorological station data. In addition, it is planned to carry out snow thickness
determination studies using GNSS-R (Global Navigation Satellite System-Reflectometry) technique, which
has been used in the last few years and produces effective results. Within the scope of the supportive
Geomatic field studies, regional analyzes will be carried out for tectonic deformation monitoring.

Keywords: GNSS, troposphere, GNSS-R, Antarctica, GNSS meteorology, tectonic, glacier
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IKINCi TURK ANTARKTIK EKSPEDISYONU KAPSAMINDA GERCEKLESTIRILEN
“ANTARKTIK YARIMADASININ KUVATERNER VE DAHA YASLI BiRIMLERININ
STRATIGRAFIK TARIHCESI” UZERINE ON RAPOR

Doc. Dr. Ali Murat Kili¢!, Dog. Dr. Yesim Biiyiikmeri¢?, Dr. Ogr. Uyesi Zeki Unal Yiimiin®, Prof. Dr. Hiilya
Algicek?, Prof. Dr. M. Cihat Algicek?, Prof. Dr. Atike Nazik®, Dr. Ogr. Uyesi Caner Kaya-Ozer®, Dog. Dr.
Mine Sezgiil Kayseri-Ozer’, Prof. Dr. ismail Omer Yilmaz®, Prof. Dr. Hayrettin Koral®

T.C. Cumhurbaskanligi himayesinde, T.C. Bilim, Sanayi ve Teknoloji Bakanlig1 uhdesinde ve ITU Kutup
Arastirmalart Uyg-Ar Merkezi koordinasyonunca desteklenen bu c¢alisma 7 Mart — 25 Nisan 2018 tarihleri
arasinda Antarktika kitasinin KB’sinda TAE-II rotas1 iizerinde gergeklestirilmistir. Projenin amaci,
Kuvaterner ve daha yasl birimlerde omurgasiz faunal ve floral topluluklarin Kuvaterner’den giiniimiize kadar
gecen siire igeresindeki paleontolojik ve biyolojik olarak nasil degisiklik gegirdiginin arastirilmasi, bu
degisikliklerin paleoortamlar ve paleoiklimle iligkilerinin incelenmesi, endiistriyel kirlilik ve kiiresel 1sinma
gibi faktorlerin giinlimiize etkisi ve gelecekteki olasi beklentilerin 6ngoriilerek ortaya konulmasi ve yine
glincel fauna ile karsilastirilmasidir. TAE-II siiresince kitanin KB’sinda King George ve Horseshoe adalari
arasindan projenin amaglart dogrultusunda core 6rnekleri alinmaya ¢alismissa da demirlenen alanlarda deniz
tabaninda kayalik olusu ve yeterli miktarda sediman bulunmayisi nedeniyle basarili olunamamis ve bes ayri
lokasyondan sekiz adet grab numunesi ve on adet deniz suyu numunesi alinmistir. Bu 6rneklerin analizleri
proje liyeleri tarafindan halen siirdiiriilmekte olup bulgular elde edildik¢e yayimlanacaktir.

Anahtar Kelimeler: Antarktika, jeoloji, Kuvaterner, paleoekoloji, paleoiklim, paleoortam
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PRELIMINARY REPORT OF “STRATIGRAPHICAL HISTORY OF THE QUATERNARY AND
OLDER UNITS OF THE ANTARCTIC PENINSULA” WITHIN THE SCOPE OF TURKISH
ANTARCTIC EXPEDITION-II

Assoc. Prof. Dr. Ali Murat Kilig!, Assoc. Prof. Dr. Yesim Biiyiikmerig?, Asst. Prof. Dr. Zeki Unal Yiimiin®,
Prof. Dr. Hiilya Algicek®, Prof. Dr. M. Cihat Algicek?, Prof. Dr. Atike Nazik® Asst. Prof. Dr. Caner Kaya-
Ozer®, Assoc. Prof. Dr. Mine Sezgiil Kayseri-Ozer’, Prof. Dr. Ismail Omer Y1lmaz®, Prof. Dr. Hayrettin Koral®

This study, has been carried out mainly in the NW part of the Antarctica on the route of Turkish Antarctic
Expedition-11 (TAE-1I) between March 7 till April 25, 2018, under the auspices of Turkish Republic
Presidency, supported by the Ministry of Science, Industry and Technology, and coordinated by Istanbul
Technical University (ITU) Polar Research Centre (PolReC). The aim of the project is to investigate how the
invertebrate faunal and floral communities in the Quaternary and older units undergo paleontological and
biologic changes from Quaternary to the present day, to examine the paleoecological, paleo-environmental
and palaeoclimatic implications of these changes. The daily impact factors such as industrial pollution and
global warming, and comparison it with current fauna are also aimed by the project. During TAE-II, although
we have tried to get core samples for the purpose of the proposed Project, it couldn’t be possible due to lack of
sufficient sediments accumulated on the rocky seabed in anchored locations. After having grab sampling in
small quantities, eight grab sediment samples and ten ocean water samples have been collected from five
different locations between King George and Horseshoe Islands in NW Antarctica. The analysis on these
samples are still on progress by project team members and it will be published soon after the results are
obtained.

Keywords: Antarctica, geology, Quaternary, paleoecology, paleoclimate, paleoenvironment
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JAMES ROSS ADASI (ANTARKTIK YARIMADA KUZEYDOGUSU) VOLKANiIK GRUBU'NUN
VOLKANOSTRATIGRAFISI, PETROLOJiISI VE MAGMATIK EVRIMIi: ON SONUCLAR

Prof. Dr. Safak Altunkaynak®, Prof. Dr. Ercan Aldanmaz?, Ars. Gor. A. Zeynep Caliskanoglu®, Ars. Gor.
Is1l N. Giiraslan!, Ars. Gor. Alp Unal!, Dog. Dr. Daniel Nyvlt®

Antarktik yarimada dogusundaki volkanizmanin kokeni ve tabiatin1 anlamak amaci ile Tiirkiye Ulusal Kutup
Aragtirmalar, TAE I, Tiirkiye-Cekya ikili isbirligi kapsaminda, ITU ve Masaryk Universitesi’nin anlagsmasi
ile Cekya Ussii’niin bulundugu James Ross adas1 ve cevresindeki Tail, Eagle ve Vega adalarinda Ocak-Mart
2018 doneminde 3 ay siiresince jeolojik saha ¢alismalar1 yapilmistir. Bu calismada James Ross adasinda
mostra veren volkanik kayalardan elde edilen jeolojik, petrografik ve petrolojik 6n bulgular sunulacaktir.

James Ross Adast (JRI) Bati Antarktika’da Antarktik yarimadanin hemen dogusunda bulunmaktadir. Bu
alanda ge¢ Miyosen-Pliyosen volkanizmasi farkli yas ve tiirdeki deniz/buzul alt1 ve karasal nitelikli volkanik
kayacglar {iretmistir. Saha c¢alismalarimiz, literatiirde James Ross Adasi Volkanik Grubu (JRAVG) olarak
adlandirilan bu volkanik kayaglarin 4 ana lithofasiyesten olustugunu ortaya koymustur. Bunlar alttan {iste
dogru: a- yastik lavlar, peperit ve iliskili volkanoklastik kayaclar b- hyaloklastit bresler; c- intriizyonlar (dayk,
sill ve volkanik bacalar) ve d- karasal bazalt lavlaridir. Bu lithofasiyesler ve sergiledikleri yapilar inceleme
alanindaki volkanizmanin efiizif deniz/buzulalt1 volkanizmasindan yine efiizif nitelikli karasal volkanizmaya
gectigine isaret etmektedir. Petrografik ve jeokimyasal incelemeler gerek sualti gerekse karasal volkaniklere
ait tim lav ve dayklarin benzer bilesimde oldugunu ve alkali olivin bazalt ve diyabazlarla temsil edildiklerini
gostermektedir. Tim kaya ana-iz element verileri bu volkanik firiinlerin alkalice zengin, Okyanus adasi
bazaltlarina benzer (OIB-tipi) levha-i¢i jeokimyasal Gzellikler sergiledigini ortaya koymaktadir. Kantitatif
jeokimyasal modellemeler incelenen mafik alkali volkaniklerin olusturan magmanin ugucu igeren
metasomatize manto kaynaginin %3-7 araliginda kismi ergimeye ugramasi sonucunda olustugunu
gostermektedir. Tim bu veriler bolge jeolojisi ile birlikte degerlendirildiginde JRAVG kayaglarinin
genislemeye bagli manto yiikselimi ile olustuklar1 sonucuna ulasilmistir.

Anahtar Kelimeler: James Ross Adas1 Volkanik Grubu, Antarktika, volkan stratigrafi, petroloji
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THE INVESTIGATION OF MORPHOTECTONIC FEATURES AND FLUID FLOW PATTERN
OFFSHORE ANTARCTIC PENINSULA BY GEOPHYSICAL DATA ANALYSIS

Prof. Dr. Safak Altunkaynak?, Prof. Dr. Ercan Aldanmaz?, Res. Asst. A. Zeynep Caliskanoglu!, Res. Asst.
Isil N. Giiraslan!, Res. Asst. Alp Unal?, Assoc. Prof. Dr. Daniel Nyvit3

With an aim to provide new geological and geochemical data to contribute our understanding of the origin and
nature of the volcanism in north-eastern Antarctic Peninsula, a 3-month (January-March 2018) geological
field study has been conducted on the James Ross Island and surrounding Tail, Eagle and Vega islands, within
the scope of Turkish Antarctic expedition Il, Turkey-Czech Republic Bilateral Cooperation, and a
collaborative research between Istanbul Technical University and Masaryk University in Brno. In this study,
we present our preliminary results regarding the geology, petrography and petrology of James Ross Island
Volcanic Group (JRIVG) dominating the James Ross Island Archipelago.

JRIVG was produced via Late Miocene to Pleistocene sub-marine/glacial and subaerial volcanism and made
up four main lithofacies: a- pillow lavas, peperites and associated volcanoclastic/siliciclastic deposits; b-
hyaloclastite breccias; c- intrusions (feeder dykes, sills, and plugs) and d- topset subaerial lavas. Collectively
these lithofacies record the transition from an effusive subaqueous to an effusive subaerial eruption
environment. All lava samples and dykes are olivine-phyric alkali basalts and are mineralogically and
geochemically homogeneous. These eruptive products display significant enrichments in alkali contents and
have ocean island basalt (OIB)-type, intra-plate geochemical signatures. Investigated volcanic products
display limited variations in major and trace element relative abundances, indicating derivation from a
relatively homogeneous mantle source. The quantitative modelling of geochemical data indicates that the
primary melts from which these mafic alkaline rocks were originated are the products of relatively small
degrees (~3-7%) of partial melting of a volatile-bearing, metasomatized mantle source, as a result of
extension-driven mantle upwelling.

Keywords: James Ross Island Volcanic Group, Antarctica, volcanostratigraphy, petrology
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KUTUPDA GUNES ENERJiSI SANTRALI - KUGES
Prof. Dr. Biilent Giiltekin Akimoglu®, Ogr. Gor. Dr. Talat Ozden?, Dr. A. Bugrahan Karavelit

Kutup bolgesinde kurulacak bir gozlem/arastirma istasyonun en énemli sorunu enerji ihtiyacidir. Bu enerjinin
bir kismin1 veya tamamini1 Giines'den, fotovoltaik santral ile karsilamak miimkiindiir. Bu sunumda, Antarktika
Kit'asina kurulacak 6rnek 10 kWp giiciinde bir giines enerjisi fotovoltaik santralinin (GES), 1 yilda {iretecegi
enerji hesaplamalar1 anlatilacaktir. Ayrica elde edilecek enerji ile bir yil boyunca ne kadar biiyiikliikteki bir
gozlem sistemin c¢alistirilabilecegi ve bunun i¢in gereken batarya sisteminin ne kadar ve nasil olmasi1 gerektigi
konular tartisilacaktir.

Anahtar Kelimeler: giines enerjisi, kutup, Antarktika, fotovoltaik sistemler

1 Orta Dogu Teknik Universitesi, bulo@metu.edu.tr
2 Giimiishane Universitesi

28



POLAR PHOTOVOLATIC POWER PLANT - PPVPP
Prof. Dr. Biilent Giiltekin Akinoglu?, Lect. Dr. Talat Ozden?, Dr. A. Bugrahan Karaveli!

Most important problem of a polar research facility/observatory is its energy need. Solar Photovoltaic Power
Plant (PVPP) can be used to supply a part or the whole of energy demand of such a facility. In this
presentation, computation of the energy produced in a year by a 10 kWp photovoltaic power plant to be
installed at Antarctica. Moreover, the power rating of an electronic system that will work using the energy
produced by the plant and the battery size/type will be discussed.

Keywords: solar energy, polar, Antarctica, photovoltaic systems
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LiVINGSTON ADASI, BULGAR ANTARKTIK ¢ST. KLIMENT OHRIDSKi”’ US BOLGESI’NDE
YAPILAN 2018 YILI YAZ DONEMi CALISMALARINA iLiSKiN iLK DEGERLENDiRMELER

Prof. Dr. Mehmet Nuri Bodur?!

Bu calisma; 28 Ocak - 12 Mart 2018 tarihleri arasinda, Antarktika’da Tiirk Bilim Ussii Kurulmasi Projesi kapsaminda ve TAE-11 2018
doneminde ikili antlagmalar ¢ercevesinde; Antarktika Yarimadasinin, Giiney Shetland Adalarindan 2.biiyiikliikteki Livingston Adasi,
Giiney Korfezi’nin dogu kiyisinda 62° 38' 29" S enlem ile 60° 21' 53" W boylamlar arasinda ve adanin dogu kisminda yer alan, Bulgar
Antarktik *“St. Kliment Ohridski ** Us Bolgesi ve cevresinde ‘‘Antarktik Yarimadasi, South Shetland Adalari, Livingston Adas1 ve Cevresi
Cokelme Ortamlarindaki Giincel Sediment Ozelliklerinin ve Dinamiklerinin Belirlenmesiyle Cevresel ve Iklimsel Etkilerin Arastiriimas1®’
projesi kapsaminda gergeklestirilen saha ¢aligmalar siirecindeki; gozlem, inceleme, 6lgiim ve 6rneklemelerle ilgili 6n degerlendirmeleri
yansitmaktadir. Giiney Shetland Adalar1 volkanik yay1 igerisinde yer alan Livingston adasinin baglica iki 6nemli litostratigrafik birimlerden
olustugu bilinmektedir. Bunlardan birincisi; sedimanter birimlerden olusan ve tiirbiditik Miers Bluff Formasyonu, digeri ise; volkanik
birimlerden olusan Mount Bowles Formasyonudur (Pimpirev ve ark., 2015). Proje kapsamindaki bu saha c¢aligmasinin temel amact;
Livingston Adasinin Giiney Kérfezi, Bulgar Us bdlgesi ve civarindaki buzul drtiisiiniin olmadig1 karasal alanlardan ve Us’den Perunika
Buzuluna kadar yaklasik 3 km uzunluk ve 0.5 km varan genislikteki sahil boyunca olusan ¢okel ve kayaglarin sedimentolojik ve
jeokimyasal ozellikleri ile ana kaynaklarinin saptanmasini, ¢okel-kayac iligkilerini, ¢okelme ortami ve olusum mekanizmalarini, iklim-
cevre etkilesimlerini ve kirlilik potansiyelinin belirlenmesine yoneliktir.

Bu amag¢ dogrultusunda, ¢aligma sahasindaki; denizel ve kiyisal ¢okellerden, buzul ortiistiniin olmadigi karasal alanlardaki ¢okelme
ortamlarinda depolanan ¢okellerden (yaklasik 30 noktada), ince taneli donmug (permafrost) topraklardan (yaklasik 20 noktada) ve mostra
vermis litolojik birimlerden dzellikle dayk ve yan kayaclardan (yaklasik 10 noktada) kayac &rnekleri toplanilmistir. Ozellikle iis civarmdaki
kiigiik olgekteki bazi su birikintilerinin, iki ayr1 lagiin ve karasal ¢okelme ortamlarinin degisik noktalarindan 25-50 cm arasi degisen
uzunluklarda yaklasik 25 adet karot ¢okel ornekleri alimmistir. Bunlarin yani sira; kiyr ve kiy: ¢okellerinin morfolojisini ortaya c¢ikarmak
amaciyla; yaklasik 200 noktada GPS &lgiimleri yapilmis ve kiyiya dik kesitler olusturulmustur. Ayrica; Giiney Korfezinin bati kiyisinda yer
alan Hannah Point ve Ereby Point sahil kesimindeki bazi kumul alanlarindan da yaklagik 20 noktadan ¢okel 6rnekleri toplaniimistir. Uygun
deniz kosullarmmin olustugu farkli zaman dilimlerinde, Livingston Adasmin Giiney Korfezi igerisinde Zodyak botla yapilan deniz
calismalarinda ise; GPS, Derinlik, Sicaklik ve Secchi Disk dlciimleri gerceklestirilmistir. Us’teki mevcut olanaklarla detayli osinografi
caligmalarinin yapilmasinin imkansizlig1 ve buzullar tarafindan siiriiklenip getirilerek korfez tabaninda ¢okeldigi diisiiniilen mega-gakillarin
bulunmasi nedeniyle; dip ¢okel 6rnegi toplanmasi girisimleri sonugsuz kalmustir.

Sonug olarak; Livingston Adasi denizel, karasal ve buzul ¢okelleri ile mostra vermis litolojik birimlerinden alinan kayag 6rnekleri (yaklasik
150 kg civarinda), ispanyol Hesperides R/V Gemisiyle Bulgaristan’a getirilmis olup heniiz iilkemize ulastirilamanustir. Ancak; Livingston
Adasi, Bulgar Antarktik ‘“St. Kliment Ohridski *” iis bolgesi ve gevresinde; saha caligmalarinda yapilan gozlem, inceleme, Olgiim ve
orneklemelerle ilgili kismi 6n degerlendirmeler yapilmis olup, ¢okel ve kayag Ornekleri iizerinde heniiz herhangi bir laboratuvar
¢alismasina baglanilmamigtir. Ancak; 6rneklerin iilkemize getirilmesini miitakiben yapilacak laboratuvar ¢alismalarinda, sedimentolojik ve
jeokimyasal analiz ydontemlerinin uygulanmas: planlanmaktadir. Boylece; tane boyu dagilimi, mineralojik ve petrografik 6zellikleri,
organik karbon, karbonat ve agir metal igerikleri ile bilesenleri ve baz1 izotoplar ile oranlarinin tespitine ¢alisilacaktir. Dolayisiyla; ¢okel ve
kayaglarin koken, olusum, taginim ve depolanma mekanizmalarinin saptanmasina ve ortam analizinin yapilmasina, iklim-¢evre etki ve
etkilesimleri ile kirlilik potansiyelinin belirlenmesine iligkin ¢aligsmalarin sonuglari ile elde edilen ve edilecek olan diger tiim bilgi, belge,
bulgu ve veriler degerlendirilip ulusal ve uluslararasi bilimsel platformlarda sunulacaktir.

Tesekkiir: 1 Subat - 2 Mart 2018 tarihleri arasinda Livingston Adasi, Bulgar Antarktika Us Bélgesi ve gevresindeki kutup saha
calismalarina katilmam hususunda basta finansal destegi saglayan sn.TC Cumhurbaskanligina, Sanayii ve Teknoloji Bakanlig: ile
yetkililerine, ITU Rektérliigii ile ITU-PolRec Miidiirii sn. Dog. Dr. Burcu OZSOY’a ve nezdindeki galigkan tiim elemanlarina, Hakkari
Universitesi Rektorligiine, GTU Ars. Gor. Mert BEZCIOGLU’na, Us Sorumlusu sn. Yordan YORDANOV’a, yardim ve desteklerini
higbir zaman esirgemeyen; iis’deki diger Bulgar, Ispanyol, Arjantin ve Portekizli meslektaglarima da, ayr1 ayr1 tesekkiirii bir borg bilirim.

Anahtar Kelimeler: Antarktika, South Shetland Islands, Livingston Island, South Bay, kutup c¢alismalari,
Punta Arenas, permafrost, deniz jeolojisi ve jeofizigi, sedimentoloji, jeokimya, kirlilik.
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PRELIMINARY FIELDWORK ASSESSMENTS AT THE BULGARIAN ANTARCTIC “‘ST.
KLIMENT OHRIDSKI > BASE, DURING THE AUSTRAL SUMMER SEASON OF 2017-2018, THE
26TH BULGARIAN ANTARCTIC EXPEDITION, SOUTH SHETLAND ISLANDS, LIVINGSTON
ISLAND

Prof. Dr. Mehmet Nuri Bodur?!

The research studies of this Project, titled The Environmental and Climatological impacts on recently deposited marine and terrestrial
sediments from Livingston Island, South Shetland Islands, Antarctic Peninsula, were planned and performed around the Bulgarian
Antarctic ‘“St. Kliment Ohridski >> Base, in the austral summer season of 2017-2018, the 26th Bulgarian Antarctic Expedition and Turkish
Antarctic Expedition (TAE)-I1 2018 with jointly co-operated under the Turkish and Bulgarian Goverments Presidencies. Livingston Island,
located in between 62° 38' 29" S latitude and 60° 21' 53" W longitude, is also the second largest island of the South Shetland archipelago,
Antarctic Peninsula. There are two major lithostratigraphic units which are named and classifed as turbiditic Miers Bluff Formation
(sedimentary) and Mount Bowles Formation (volcanic) (Pimpirev et al., 2015). The Bulgarian Antarctic Base “St. Kliment Ohridski”
(BAB) is in the eastern part of Livingston Island, South Shetland Islands. These preliminary fieldwork assessments including observations,
investigations, measurements and samplings carried out around the base, have reflected some estimations from the field excursion at
Livingston Island during the time period in between 1st February and 2nd March, 2018. The main purpose of this excursion is to
investigate the climatological and environmental impacts on marine, terresstrial and glacial deposites. For this purpose, some sediment and
permafrost samples, as well as rock specimens, particularly taken from the dykes with their surroundings and coastal areas, have been
collected by means of routine sampling methods to investigate their sedimentological and geochemical characteristics. The results of the
analyses will help us establish a relationship between sediments and rocks with their possible origins. They will also provide us with
important clues about the sedimentary environmental conditions and depositional dynamics, climatological and environmental interactions
as well as the impacts of pollution around the research area.

In respect to the purpose of this Project, about 100 sediment and core sample pieces were collected by means of handy sampling from
marine, terrestrial and glacial sediments as well as from the permafrost. Some rock hand specimens from the dyke and their lithologically
contact units were also collected by sampling during the fieldwork. Twenty five core samples up to 50 cm long at a depth from two small
lagoons of the Bulgarian Breach were taken out by handy sampling. Meanwhile, GPS measurements were performed to draw out the
coastal beach geomorphology in the location at two hundreds beach points on the eastern part of the South Bay coastal area from the
Bulgarian Base to the Perunika Glacier. Additionally, about 20 beach sediment samples were collected from the Hannah and Ereby Points
located on the western part of South Bay during the sampling time period. Oceanographic studies were carried out on the board of a Zodiac
Boat in South Bay to collect data regarding measurements of GPS, water depth, temperature and secchi disk. Because of the existing mega-
gravels at the bottom of the sea, unfortunately, it was not possible to take out any sediment samples from the marine bottom surface of the
South Bay during the marine field excursion.

As a result of the field excersions, the collected 150 (~) pieces of sediment, permafrost and rock samples from the area during the sampling
time period were transferred from Antarctica to Bulgaria during the Hesperides R/V ship cruise. Unfortunately, since this material has not
yet arrived in Turkey, we could not carry out any analyses on it. As soon as the material reaches us, we will analyse the samples for their
sedimentological, geochemical and geochronological properties in order to determine their grain size distributions, mineralogical and
petrographical characteristics, organic carbon, carbonate, heavy metals concentrations and isotopes. The results of this research will be
comparativelly discussed with the findings of previous and recent studies, and be shared with polar scientists at national and international
scientific meetings such as SCAR and COMNAP.

I would like to extend my deep gratitude to the Turkish Government Presidency for their financial support, the Ministry of Industry and
Technology of the Republic of Turkey, Rectorates of Istanbul Technical University and Hakkari University, Directorate of ITU-PolReC,
Assoc. Prof. Dr. Burcu OZSOY, GTU Research Assistant Mert BEZCIOGLU, Bulgarian Camp Commodore Eng.Yordan YORDANOV,
and other research scientists and colleagues from different countries such as Bulgaria, Spain, Portugal and Argentine for their help during
the field excursions between 1st February and 2nd March, 2018 at Livingston Island.

Keywords: polar researches, Antarctic Peninsula, South Shetland Islands, Livingston Island, South Bay,
Bulgarian Antarctica Base, permafrost, oceanography, marine and glacial geology, sedimentology,
geochemistry, pollution.
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PERMAFROSTLARIN KONUMSAL VE ZAMANSAL JEOFIZIK ANATOMISI
Dr. Ogr. Uyesi Mustafa Senkaya®, Prof. Dr. Hakan Karsli*

Buzul ortamlar yer kiirenin karasal alaninin %4’ i iizerinde dagilim gosterirken, permafrostlar bu dagilimda en
fazla pay sahibi olan yapilardir. Olusumlari, siireklilikleri ve iklimler aras1 gosterdikleri degisimlerle, yer
kiirenin bugiinlinii anlamamizi ve gelece8ini modellememizi saglayan veri bankalari olarak gdsterilen
permafrostlar, iklim ve enerji basta olmak {izere bir¢ok disiplinin odak noktasindadir. Ancak, o6zellikle
Antarktika basta olmak iizere, permafrost yapilarinin yayilim gosterdigi bir¢ok konumda, ulagim ve lojistik
anlamdaki zorluklar nedeniyle az sayida bilimsel ¢alisma bulunmakta, var olan ¢aligmalarin biiyiik bolimii ise
uzaktan algilama, ylizey gozlem ve dl¢limlerine dayanmaktadir. Bununla beraber bu ¢aligmalar, permafrost
gibi karmasik bir yapinin igerisinde gelisen siireclerin anlagilmasi i¢in yeterli olmamakta ve yerinde
caligmalar1t mecbur kilmaktadir. Bu ¢alisma, iilkemizin kutup ¢alismalarinda s6z sahibi olmak adina baslattig1
Kutup Bilim Programi kapsaminda, permafrost yapilarinin ¢oklu jeofizik yontemlerle, tiimlesik bir anlayis
icinde, yiiksek ¢oOziiniirliikkle goriintiilenmesi ve zaman i¢inde takip edilmesi amaciyla olusturulmustur.
Calisma kapsaminda, hedef alanlardaki permafrost yapilarinin sismik tomografi, yiizey dalgasi yontemleri,
elektrik 6zdireng tomografi ve mikrotremor yontemleri ile arastirilmasi hedeflenmistir. Segilen yontemlerin
her biri, ¢alisma prensipleri geregi yer altinin farkli derinliklerine odaklandigindan, tiim yontemlerden elde
edilen kesitler sayesinde permafrostlarin jeofiziksel anatomisi elde edilecektir. Bunun yaninda, farkli zaman
ya da iklim kosullarinda tekrarlanacak olgiimlerle permafrostlarin zamansal degisimi izlenebilecektir.
Ongoriilen calisma ile permafrostlart olusturan birimler olan aktif tabaka, buzca zengin birim ve donmamis
birim hakkinda; tabaka kalinliklari, yanal ve diisey devamliliklari, yer alti suyu durumu, birimlerin zaman
icindeki degisimi (erime-donma), degisim gosteren birimlerin kalinliklari vb. bilgiler, birimlere ait 6zdireng ve
sismik dalga hiz bilgileri iizerinden elde edilecektir. Proje kapsamindaki ciktilar, kiiresel 1sinma, iklim
degisimi-dongilisii, giines radyasyonu emilimi, sera etkisi, karbon salinimi, yer alti suyu ve deniz seviyesi
degisimi gibi farkli dallardaki aragtirma konularina veri saglayacaktir.

Anahtar Kelimeler: permafrost, Antarktika, jeofizik, sismik, elektrik 6zdireng, mikrotremor, tiimlesik
tomografi
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SPATIAL AND TEMPORAL GEOPHYSICAL ANATOMY OF PERMAFROSTS
Asst. Prof. Dr. Mustafa Senkaya®, Prof. Dr. Hakan Karsli*

While glacial environments are distributed over Y4 of the terrestrial space of the earth, permafrosts are the ones
with the greatest share in this distribution. Permafrosts are the focus of many disciplines, especially climate
and energy, which are shown as data banks that allow us to model our present-day meaning and future by their
generation, continuity and changes between climates. However, in many places where permafrost structures
are spread, especially in Antarctica, there are few scientific studies due to difficulties in terms of
transportation and logistics, also most of the existing studies are based on remote sensing, surface observation
and measurements. However, these studies are not enough to understand the processes that develop within a
complex structure such as permafrost, and make it necessary to work on site. This study has been created in
order to image permafrost structures with high resolution and to be followed over time by multi-geophysical
methods with an integrated view, within the scope of the Polar Science Program that our country has started to
have a say in pole studies. Within the scope of the project, it was aimed to investigate permafrost structures in
target areas by seismic tomography, surface wave methods, electrical resistivity tomography and microtremor
methods. Since each of the selected methods focuses on the different depths of the underground depending on
the working principles, the geophysical anatomy of the permafrosts will be obtained through the sections
obtained from all methods. In addition, temporal changes in permafrosts can be monitored by repeated
measurements at different times or climates. In this study, knowledge of the units forming the permafrost (the
active layer, the ice-rich unit and the non-frozen unit) such as layer thicknesses, lateral and vertical
continuities, groundwater conditions, change in units over time (melting-freezing), thicknesses of changing
units, etc. will be obtained from the resistivity and seismic wave velocity information of the units. Outputs of
the proposed project will provide data for different aspects of research such as global warming, climate
change-cycling, solar radiation absorption, greenhouse effect, carbon emissions, groundwater and sea level
change.

Keywords: permafrost, Antarctica, geophysics, seismic, electrical resistivity, microtremor, integrated
tomography
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PIPECLEANER BUZUL BOLGESI’NDEKiI (GUNEY VIKTORIYA ALANI, ANTARKTIKA)
KARBONATITLERIN VE KARBONAT ICEREN NEFELINLI SIYENITLERIN PETROLOJISI,
KOKENI VE TEKTONIK ORTAMI

Prof. Dr. Safak Altunkaynak!, Dr. Okay Cimen?, Prof. Dr. Antonio Simonetti®, Dog. Dr. Yal¢in Ersoy*

Sunulan proje Pipecleaner Bolgesi’nde (Giiney Viktoriya Alani, Antarktika) bulunan karbonatitlerin ve
karbonat iceren alkalen siyenitlerin jeokimyasal ve izotopik oOzelliklerini ve petrojenezini arastirmayi
amaglamaktadir. Literatiirde bu kayagclar ile alakali yayinlanan smirli veri ve ¢alisma bulunmaktadir (6rn.,
Hall vd., 1995; Worley vd., 1995). Bu ¢alismalarda, karbonatitlerin ve alkalen nefelinli siyenitlerin sikismali
bir tektonik ortam igerisinde ortak bir manto kaynagindan tiiretilmis olduklar1 ve karbonatitlerin karbonatli-
nefelinli siyenitlerin farklilasmasi ile olustugu ileri stirlilmiistiir. Ancak, bu proje Onerisi kapsaminda elde
edilmesi diisiiniilen detayli petrolojik verilerin yoklugu nedeniyle karbonatitlerin ve alkalen nefelinli
siyenitlerin kokeni, olusum mekanizmasi ve tektonik ortami heniiz agik¢a anlagilamamistir. Proje kapsaminda
bu kayaglarin petrolojik, jeodinamik evrimini daha iyi anlamak i¢in ve manto kaynagi bolgesinin kimyasal
dogasmmi hakkinda faydali ¢ikarimlar saglamak amaciyla yeni/ilk ve radyometrik yas (in-situ U-Pb) ile
birlestirilmis tim kayag, radyojenik (Sr, Nd, Pb, Hf) ve durayli izotop verileri (B, O, C and Ca) elde
edilecektir. Bu verilerin yiiksek etki faktorlii nitelikli dergilerde yayinlanmasi ile Tiirkiye’nin Antarktika
Kitas1 tizerindeki bilimsel etkinligine katki konulmas1 amaglanmaktadir.

Anahtar Kelimeler: Karbonatit, alkalen kompleks, petrojenez, tektonik ortam, Pipecleaner Buzul Bolgesi,
Giiney Viktoriya Alani, Antarktika
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PETROLOGY, ORIGIN AND TECTONIC SETTING OF THE CARBONATITES AND
CARBONATE-BEARING NEPHELINE SYENITES FROM THE PIPECLEANER GLACIER
REGION (SOUTHERN VICTORIA LAND, ANTARCTICA)

Prof. Dr. Safak Altunkaynak!, Dr. Okay Cimen?, Prof. Dr. Antonio Simonetti®, Assoc. Prof. Dr. Yal¢in
Ersoy*

This project aims to investigate the geochemical and isotopic signatures and petrogenesis of the carbonatites
and carbonate-bearing nepheline syenites from the Pipecleaner Glacier Region (Southern Victoria Land,
Antarctica). There are limited published data on these rocks (e.g., Hall et al., 1995 and Worley et al., 1995).
The latter have concluded on limited data that the carbonatites and alkaline nepheline syenites were derived
from a common mantle source in a compressional tectonic setting, and that the carbonatites are the end result
of fractionation of the carbonated-nepheline syenite. However, the origin, and tectonic setting of the
carbonatites and alkaline nepheline syenites have yet to be clearly understood due to the absence of detailed
petrological data, which will be the focus of this project. Therefore, in this project proposal, the carbonatites
and associated alkaline nepheline syenites from the Antarctica continent will be the focus of detailed
petrographic, isotopic and chemical investigations in order to determine their mode of formation and mantle
source. We propose to conduct new/first radiometric age dating (in-situ U-Pb) combined with whole rock
geochemical data, radiogenic (Sr, Nd, Pb and Hf) and stable (B, O, C and Ca) isotope analyses for these rocks
in order to better evaluate their petrogenetic and geodynamic evolution and provide useful insights relative to
the chemical nature of their mantle source region. Also, this research proposal aims to increase Turkey’s
research profile in Antarctica-based researches by publishing results in top-rated, peer-reviewed journals.

Keywords: carbonatite, alkaline complex, petrogenesis, tectonic setting, Pipecleaner Glacier Region, South
Victoria Land, Antarctica
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TURK ANTARKTIK BILIiM SEFERIi-II (TAE-II) KAPSAMINDA ROBERT ADASI (GUNEY
SHETLAND ADALARI-ANTARKTIKA) IZLENIMLERI VE JEOLOJi CALISMALARI

Dog. Dr. Raif Kandemir?

Antarktika, baris ve bilim i¢in saklanmis, kimseye ait olmayan, giris i¢in vizenin gerekmedigi, 14.2 milyon
km2 yiizol¢limlii, %98’1 buz katmani ile kapli, diinyanin en kurak, en soguk ve en riizgarli bolgesidir.
Antarktika, bu 6zellikleriyle tiim bilim dallarinin odaklandigi, ancak ulagim ve c¢alisma sartlarinin oldukga zor
oldugu bir kitadir. Yer bilimleri agisindan bakildiginda, Antarktika’daki kayaclarin %0,5’den az1 dogrudan
caligilmistir. Baz1 bilim adamlarinin sdyledigi gibi, Antarktika’daki buzullarin altindaki jeoloji ve topografya
Mars’in topografyasindan daha az bilinmektedir.

“Tiirk Antarktik Bilim Ussii Projesi” isimli proje kapsaminda 7 Mart-24 Nisan 2018 tarihleri arasinda
gerceklestirilen Tiirk Antarktik Bilim Seferi-11 (Turkish Antarctic Expedition-11, TAE-II) kapsaminda kabul
edilen proje ile TAE-II’ye katilim gergeklestirilmistir. TAE-II, kamp ve sefer ekibi olarak ikiye ayrilmistir.
Kamp, Robert Adasi’nda (Giiney Shetland Adalari-Antarktika) Sili Devletine ait Riso Patron iissiiniin
yakininda kurulmustur. Antarktika’daki calismalarda beklentileri ¢ok yiiksek tutmamak gerekmektedir.
Normalde TAE-II kapsaminda kabul edilen proje lojistik eksikliklerden dolay1 gergeklestirilememistir. Bu
yiizden adada kalinan 23 giin boyunca jeolojik amagli ¢calismalar gerceklestirilmistir. Bu kapsamda adada yer
alan volkanik kayaclar detayli olarak 6rneklenmis ve siniflanmislardir. Ornekler daha énceki ¢alismalarda
alimmayan/alinamayan, ulagimi zor tepelerden de toplanmistir. Robert Adasinda yer alan dayk sistemi detayl
olarak 6rneklenerek, dlgiimleri yapilmistir. Robert Adasinda korunan alan disinda 1 adet buzul golii ve 3 adet
lagiin golii bulunmaktadir. Lagiin gollerinin farkli noktalarindan ostracot ¢alismalari igin taban sediman
ornekleri alinmistir. Buzul goliinden ise, hem paleontolojik hem de sedimantolojik caligmalar ig¢in 4 ayri
noktadan tortul karot drneklemesi yapilmistir. Robert Adasindaki kiy1 seritlerinde yer alan farkli seviyelerdeki
denizel taragalarda gozlemler yapilmistir. Elde edilen tiim bu veriler degerlendirme asamasindadir.

Tim bu ¢aligmalar T.C. Cumhurbagkanligi himayesinde, T.C. Sanayi ve Teknoloji Bakanligi uhdesinde ve
ITU Kutup Arastirmalar1 Uyg-Ar Merkezi koordinasyonunca desteklenmektedir.
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IMPRESSIONS OF ROBERT ISLAND (SOUTH SHETLAND ISLAND-ANTARCTICA) IN THE
SCOPE OF TURKISH ANTARCTIC SCIENCE EXPEDITION-II (TAE-11) AND GEOLOGICAL
STUDIES

Assoc. Prof. Dr. Raif Kandemir?!

Antarctica is a continent which was saved for peace and science and does not belong to any nation. Its surface
area is 14.2 million sg. km, 98% is covered by ice, no visas required, it is the driest, coldest and windiest place
in the world. Antarctica is a continent where many researchers focused due to these properties mentioned
about, but transportation and study opportunities are very difficult. From the point of view of the earth
sciences, less than 0,5% of Antarctica’s rock is accessible for direct examinations. Some scientists report that
the geology and topography under the ice are less well known than the topography of Mars.

Participation of TAE-II was realized under the project titled "Turkish Antarctic Science Base Project”, which
was accepted within the scope of Turkish Antarctic Expedition-11 (TAE-II), which was held between March 7
and April 24, 2018. TAE-II has been divided into camping and expedition teams. The camp is located on
Robert Island (South Shetland Islands - Antarctica) near the Riso Patron base belonging to the Chilean state. It
is not necessary to keep expectations high in studies in Antarctica. The project, normally accepted under TAE-
I1, has not been implemented due to logistical deficiencies. Therefore, geological studies have been completed
for 23 days on the island. In this context, the volcanic rocks in the island are sampled and classified in detail.
Samples were also collected from difficult to reach hills, which were not taken in previous studies. The dyke
system of Robert Island has been sampled and measured in detail. There are 1 glacier and 3 lagoon lakes are
observed in Robert Island outside the protected area. Base sediment samples were taken for ostracoda studies
from different points of lagoon lakes. Sediment cores were collected from 4 different points for both
paleontological and sedimentological studies from the glacier lake. Detail observations were made on marine
terraces located at different levels on the coastal lines of Robert Island. All these data obtained are progressing
on.

All of these studies were carried under the auspices of Turkish Republic Presidency, supported by the
Ministry of Industry and Technology, and coordinated by Istanbul Technical University (ITU) Polar Research
Center (PolReC).

Keywords: Robert Island, Antarctica, Turkey, TAE-II, geology
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ANTARKTIK METEORITLER UZERINE CALISMALAR
Dr. Ogr. Uyesi Mehmet Yesiltas!, Jordan Young?, Prof. Dr. Timothy Glotch?

Meteoritler uzayda gergeklesen carpigmalar sonucu asteroitlerden ve gezegenlerden kopmak suretiyle
seyahatlerine baslayip diinyanin ¢ekim alanindan etkilenip diinyamizin atmosferinden gecerek yere diisen tas
parcaciklaridir. Tass1 meteoritlerin i¢inde bulunan kimyasal yapilar, giines sistemimizin olusmasi ve
meteoridin geldigi ana asteroit veya gezegen hakkinda Onemli bilgiler verebilmektedir. Bu sebeple
meteoritler, uzay bilimleri alaninda ¢ok yaygin bir sekilde arastirilan ve iizerlerinde calisilan diinya-dis
orneklerdir. Meteoritler sik sik diinyamiza diismektedir ve diinya {izerinde her bdlgeye diisme olasilig1 aynidir.
Ancak beyaz ve buzul yapist sayesinde Antarktika, meteoritlerin Diinya’da en kolay toplanabildigi bolge
durumundadir. Yapmakta oldugumuz arastirmada, NASA tarafindan Antarktika’da toplanmis CV ve CK grup
tags1 meteoritler arasindaki iligskiler laboratuvar ortaminda ¢esitli spektroskopik ve analitik metotlar ile
incelenmektedir. Literatiirde bu iki meteorit grubunun ayni ana asteroitten geldigi iddia edilmekle beraber,
farkli asteroitlerden geldigini iddia eden ¢alismalar da mevcut bulunmaktadir. CV ve CK grup bu
meteoritlerin i¢inde bulunan karbon yapilar1 daha 6nce Raman spektroskopisi ile incelenmemistir, fakat bu
teknik ana asteroidi ayirt edici kabiliyete sahiptir. Yapmakta oldugumuz deneysel ¢aligmalar sonucunda bu iki
meteorit gruplarinin benzerlikleri ve farkliliklar1 spektroskopik agidan ortaya konulmasi planlanmaktadir.
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STUDIES ON ANTARCTIC METEORITES
Asst. Prof. Dr. Mehmet Yesiltas®, Jordan Young, Prof. Dr. Timothy Glotch

Meteorites are pieces and fragments of asteroids and planets that break off due to collisions in space and fall
on Earth after travelling in space and passing through the atmosphere. Chemical structures in stony meteorites
can provide invaluable information about the formation of our solar system and their parent body asteroid or
planet. Thus, meteorites are the extraterrestrial samples that are widely studied in space sciences. Meteorites
often fall on Earth, and the probability of falling on any location on Earth is the same. However, Antarctica is
where meteorites are most easily recovered due to the region’s white and icy surface. In this work,
relationships of Antarctic CV and CK meteorites recovered by NASA are being investigated through
laboratory spectroscopic and analytical methods. While some claim that these two groups of meteorites
originate from the same parent asteroid, others argue against this and suggest different parent asteroids.
Carbon structures in CV and CK meteorites have not been studied via Raman spectroscopy, however this
method is able to differentiate parent bodies. We plan to present similarities and differences of these two
groups of meteorites in terms of their Raman spectra.

Keywords: Antarctic, meteorite, raman spectroscopy,
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HORSESHOE ADASI UYDU GORUNTULERI
Ars. Gor. Ozgiin Oktar?, Ars. Gor. Sinan Yirmibesoglu®, Dog. Dr. Burcu Ozsoy*

Bilindigi iizere Horseshoe Adasi, Ik Tiirk Antarktik Bilim Seferi’nde (Turkish Antarctic Expedition — 1)
dokuz bilim insanimiz tarafindan gozlemlenmis, ayak basilmis ve bilimsel calismalar yapilmistir. Ikinci
Ulusal Antarktik Bilim Seferleri’nde (Turkish Antarctic Expedition — I) ise 18 kisilik ekip tarafindan rotanin
en glineyinde ulasilan kara pargalarindan bir tanesi olmus ve ¢esitli bilimsel ¢aligmalar gergeklestirilmistir.
Horseshoe Adasi’nin kiyt sinirlart uzunlugu yaklasik 50 km iken kapladigi kara alan1 78 kilometre karedir.
Adanin ¢evresi kis aylarinda deniz buzu olusumu ile ¢evrelenirken; giines 1s18inin giinliik siiresinin uzamasi
ve sicaklik artisiyla yaz aylarinda deniz buzlar1 tamamen eriyerek gemi ulasimina elverigli hale gelmektedir.
Uydular sayesinde bir ¢cok bilimsel arastirma Kita’ya gitmeden de gergeklestirilebilme imkani bulmaktadir.
Bunlardan bir tanesi gemi rotasinin en verimli sekilde planlanabilmesidir. Uzaktan algilamada kullanilan
uydularin yiiksek ¢oziiniirliiklii olanlar1 genellikle ticari amagla kullanilmakta ve veriler yalnizca miisterileri
ile paylasilmaktadir. Bunun yani sira uydu isleten kurumlardan bazilari, 6rnegin Avrupa Uzay Ajansi, uydu
goriintiilerini bilimsel amag ¢ercevesinde tiim diinya ile iicretsiz olarak paylasmaktadir. Bu calismada optik
kamera ile donatilmis uydulardan ¢ekilen goriintii verilerinin elde edilmesi ile Horseshoe Adasi ve gevresinin
2013 — 2018 yillar1 arasindaki durumu incelenmistir. Goriintiilerin anlagilabilir olmasi ve engelsiz olmasina
dikkat edilerek tiim goriintiiler incelenmis ve bulut oran1 %20’nin altinda olan veriler QGIS programinda
Ol¢eklendirilerek derlenmistir. Ayrica uydularin kutup bolgelerinden gegen yoriingeleri sayesinde bu
bolgedeki buz, kar, bulut, deniz yiizeyi vb. dogal olusumlardan goriintiiler elde edilerek ¢esitli caligmalar da
yapilabilmektedir. Calisgmanin bilyiik bolimii ve uydu verilerine erigilmesi ikinci siradaki yazar tarafindan
Kore Kutup Arastirmalar1 Enstitiisii’'nde gerceklestirilmistir. Caligmada vurgulanmak istenen ¢iktilar arasinda
ulusal uydularimizin kutup bdlgelerinde bilimsel arastirmalarda kullanilmasinin  ve farkindaligin
arttirllmasidir. Bu ¢alisma sonucu bir kitapgik yayini ile bilimsel topluluga kaynak olusturulmasi
hedeflenmektedir.
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SATELLITE IMAGES ON HORSESHOE ISLAND
Res. Asst. Ozgiin Oktar!, Res. Asst. Sinan Yirmibesoglu®, Assoc. Prof. Dr. Burcu Ozsoy*

As well known, the Horseshoe Island visited, observed and studied by nine scientists during First Turkish
Antarctic Expedition (TAE - ). The island became one of the most southern lands on the expedition route and
many scientific activities conducted in here by 18 people during the Second Turkish Antarctic Expedition
(TAE - II). The coastal length of the island was 50 kilometers with 78 kilometers square coverage land area.
The vicinity of the island covers by sea ices during winter months. Sea ices melts due to increased sun light
times and rising temperatures during summer months. So, the access to island become free for ship routes.
Thanks to satellites, many science activities could be carried out without going to Antarctica. One of this
studies made for planning the expedition route. High — resolution satellites which use for remote sensing,
generally used with commercial purposes and the data only shared with their customs. Besides, some
institutions such as European Satellite Agency, shares their data worldwide for scientific purposes without
costs. In this study satellite images which taken by optical cameras, examined about the sea ice condition of
the vicinity of the island between 2013 and 2018. All available data searched and only the images with less
than 20% cloud concentrations choosed to create apprehensible pictures. Those images also scaled with QGIS
program. Many satellite orbits passed from polar regions. As a result, many satellite images could be analyzed
for ice, cloud, snow and other natural elements. Biggest part of this study completed by the second author
when studied in Korea Polar Research Institute (KOPRI) Asian Polar Science Program in 2018. One of the
output is aimed to raise awareness and increasing usage of Turkish national satellites for science in polar
regions. With this studies a Turkish booklet is going to be prepared to light the way for scientists.
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TAE — I’'DE DENIZ BUZU GOZLEMLERININ UYDU VERILERI iLE KARSILASTIRILMASI
Ars. Gor. Sinan Yirmibesoglu®, Ars. Gor. Ozgiin Oktar!, Dog. Dr. Burcu Ozsoy*

Birinci Ulusal Antarktik Bilim Seferi’nde (TAE - 1) yapilan ¢esitli ¢alismalar arasinda kat edilen iki bin deniz
millik mesafede deniz buzu gozlemleri de yer almistir. Kis aylarinda deniz buzlar1 Antarktika Kitasi’nin
bliyiikliigiinii ikiye katlayacak oranda genisleyebilirken yaz aylarinda dortte biri oranma diismektedir.
Antarktika Yarimadasi’nin bati kiyilari, Kita’nin ortalama sicakliklarinin en yiiksek oldugu bdlgelerden biri
olmasi sebebiyle deniz buzlarn yaz aylarinda daha hizli erime gostermektedir. Bu erime c¢ok yillik deniz
buzlarinin s6z konusu bdlgede olusumuna ve siirdiiriilebilirligine engel olmaktadir. Antarktik yaz sezonunda
gerceklestirilen TAE — I’de, Antarktika Kiyilarinda olmasi muhtemel deniz buzu goézlemlerinde sadece 7
giinde toplam 74 deniz buzu gozlemi yapilabilmistir. TAE — I’de yapilan gozlemler uluslararasi standartlarda
ASPeCt (Antarctic Sea Ice Process and Climate) koduna gore kayit altina alinarak veri tabanina génderilmek
iizere calisilmistir. Yapilan yersel deniz buzu gézlemleri yaklasik 40 tane uydu goriintiisii ile karsilastirilarak,
uydularin ve sensorlerinin kapasitesi anlasilmaya c¢alisilmistir. Yiiksek ¢ozinirliikli elektro — optik kamera
goriintiileri, sentetik agiklikli radar goriintiileri vb. diger sensorlerden elde edilen veriler incelenmistir.
Ucretsiz olarak tiim diinyada bilimsel amag icin paylasilan cesitli uydu goriintiileri incelenmis ve sensdr
tiplerine gore deniz buzunun algilanmasinda hangilerinin daha verimli oldugu da gosterilmeye c¢alisilmigtir.
Uydularin aldiklart goriintiiler ve ayn1 bolgeyi tekrar goriintiileme zamanlarinin farkli olmasi sebebiyle, birgok
uydu verisi tiim yersel deniz buzu goriintii tarihlerini kapsayamamistir. Uydu goriintiilerine erisim, tez yazari
tarafindan Kore Kutup Arastirmalar1 Enstitlistinde (KOPRI) 2018 yilinda tamamlanmistir. Tezin sonuglar1 ve
Onerileri arasinda, deniz buzu ve cesitli gozlemlerde milli uydularimizin kullaniminin tesvik edilmesinin alt1
cizilmistir. Yiiksek lisans ve doktora tezleri lilkemizin kutup arastirmalarinda yeni nesli yetistirmesinde son
derece Onem arz etmektedir. Yapilan bu calisma Ulusal Antarktik Bilim Seferleri kapsamindaki ilk yiliksek
lisans tezini ortaya koymustur. Kita’ya gidilmeden de yapilabilecek bir ¢ok bilimsel ¢alisma olanagi
bulunmaktadir. Bu tip ¢alismalarda da yeni neslin ilgisini kutup arastirmalarina ¢ekebilmek adina, danigman
akademisyenlerimizin 6grencilerini Ulusal Kutup Bilim Programi 2018 — 2022 ¢ercevesinde kutupsal bilime
yonlendirmelerini umut etmekteyiz.
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SEA ICE OBSERVATIONS OF TAE - | COMPARED WITH SATELLITE IMAGES
Res. Asst. Sinan Yirmibesoglu!, Res. Asst. Ozgiin Oktar!, Assoc. Prof. Dr. Burcu Ozsoy*

Sea ice observations also conducted during the navigation on nearly two thousands nautical miles in the
Turkish Antarctic Expedition — I (TAE — 1). Sea ice occurrence in the winter months could doubles the size of
the Antarctic Continent. However, almost quarter ratio of it stays during summer months. That melting in
Western Antarctic Peninsula could be seen as one of the fastest melting situations for the Antarctic sea ice. As
a result of these melting, the multiyear sea ices rarely seen in the related area during summer times. Coastal
zones and vicinity of the ship track observed in daylight times for sea ice presence during thirty days
expedition. However, only seventy-four sea ice observations completed in seven days of the expedition. In -
situ sea ice observations recorded according to ASPeCt (Antarctic Sea Ice Process and Climate) code to
benefit its international database. All those observation details compared with almost forty different satellite
images to understand quality of the sensors, instruments and radar of the satellites. Synthetic Aperture Radar
(SAR), electro — optical high resolution images and other products, which shared freely for science in
worldwide by space agencies, were examined. Most of the satellites do not have all data to compare with
whole observation dates because of their long repeat intervals for same area. First author who complete the
thesis, studied about remote sensing techniques in the Korea Polar Research Center as a participant of KOPRI
Asian Polar Science Fellowship Program 2018. As an output from this study, it is underlined that importance
of the usage of national satellites during polar researches. Master science and PhD thesis studies which are
related with polar regions should be advised by academicians to early career scientists. Those outputs will
raise the new generation with awareness of polar science. There are also many polar scientific researches
could be study away from high latitudes. So, we hope that the advisors will encourage young generations to
study within the framework of National Polar Science Program 2018 — 2022.

Keywords: Antarctica, sea ice, TAE — I, ASPeCt
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KUTUP BOLGELERINDEKI ZORLU KOSULLARDA CALISABILECEK GUVENILIR INSANSIZ
HAVA ARACI VE NAVIGASYON SISTEMLERI GELiSTIiRILMESI VE TEST EDILMESI

Yiik. Miih. Yiicel Orkut Aktas!, Mehmet Sarp Karayigit!, Ahmet Fehmi Ozcan®, Berk Baris!

Maxwell Innovations, zorlu sartlarda gorev yapabilen insansiz hava araglari ve alt sistemlerini
gelistirmektedir. Maxwell Innovations ekibi sahip oldugu 80.000 saatin iizerinde askeri ve endiistriyel ARGE
tecriibesi kapsaminda yapisal ve elektronik tasarim ve yazilim gelistirme konularinda ARGE faaliyetleri
gerceklestirmistir. Gelistirdigi sistemler ile iiniversitelerin arazi modellemeleri ve ¢1g calismalari, 3 boyutlu
yiiksek ¢oziliniirliikli haritalarin olusturulmas: (DEM, orthofoto, point cloud ve 3d modelleme), giivenlik ve
lojistik kullanim alanlarinda ¢aligmalarda bulunmustur.

Ulusal Antarktik Bilim Seferi - II'de yerli olarak gelistirilen ve iiretilen MX serisi insansiz hava araci ile yer
alan Maxwell Innovations, sefer doniisii IHA ile elde edilen verileri analiz etmis ve gerekli giincellemeleri
yapmustir. Giincellemeler sonucu gelistirilen THA sistemi 3. Ulusal Antarktik Bilim Seferi'nde géreve hazirdir.
Bu sefer kapsaminda, ugus giivenilirligi ve dogrulugu arttirilmis navigasyon sistemlerine sahip IHA sistemleri
ile yeni ucus ve yer testi ¢aligmalar1 gerceklestirecek akabinde proje kapsaminda belirlenen modelleme
caligmalari, buzul izleme, kar kalinlig1 6l¢me, manyetik alan olgiimleri, biyogesitlilik takibi gibi bircok
bilimsel arastirma kisa siirede yiiksek dogrulukla ve genis alanda yapilabilecektir. Kutup Bolgesi gibi zorlu
kosullara sahip bir bolgede yapilan tiim test ve dl¢limler, her tiirlii ortam sartina adapte olabilen yerli ve milli
sistemler gelistirebilme imkan1 yaratacaktir.

3. Ulusal Antarktik Bilim Seferi kapsaminda Maxwell Innovations olarak hedeflenenler agagidaki gibidir:
- Kritik hata olmadan ugus ve gorev yapma konusunda %70 basar1 oranina ulagmak

- Kutup bolgesinde sefer yapilan noktalarda yapilan uguslarda sicaklik konusunda en az %80 basariya
ulasmak

- Antarktika’da tam otonom ugus yapabilmek

- Giivenilirligin en yiiksek seviyeye ¢ekilmesi

- Operasyonel ve lojistik iyilestirmeler

- Konferanslarda Bildiri ve Hakemli Dergilerde Yayin

Anahtar Kelimeler: insansiz hava araci, zorlu kosullar, yer kontrol Sistemleri, uzaktan algilama, ugus testi
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DEVELOPMENT AND TESTING OF RELIABLE UNMANNED AIR VEHICLE AND
NAVIGATION SYSTEMS WHICH CAN OPERATE IN HARSH CONDITIONS IN THE POLAR
REGIONS

MSc. Yiicel Orkut Aktas', Mehmet Sarp Karayigit!, Ahmet Fehmi Ozcan®, Berk Baris?

Maxwell Innovations develops ruggedized unmanned aerial vehicles and subsystems that can perform in harsh
environments. Maxwell Innovations team has implemented R&D activities in structural and electronic design
and software development under the over 80,000 hours of military and industrial R&D experience. Developed
Unmanned Aerial Vehicle systems used for various 3D mapping missions to develop land models, 3d point
clouds, avalanche and forest studies and also security and logistics usage. The Maxwell Innovations team is
continuing to develop their knowledge and experience on these issues.

Maxwell Innovations has developed and manufactured an MX series unmanned aerial vehicle in Turkey for
the Turkish Antarctic Expedition Il. After TAE Il UAV system and operation analyzed and the necessary
updates were identified and updates are almost finished. The updated UAV system developed and finalized
will be ready for testing and operation in the 3rd National Antarctic Science Expedition. Within this scope,
many scientific researches such as glacier monitoring, snow depth measurement, magnetic field
measurements, biodiversity tracking, etc., which will carry out after new flight and ground test works with the
UAYV systems with flight reliability and enhanced accuracy. All tests and measurements made in the Antarctic
region with challenging conditions will allow us to develop aerial systems in Turkey with national efforts,
which can operate in most challenging environment.

Within the scope of the TAE 111, Maxwell Innovations target performance criterias are as follows:
- Achieve a 70% success rate in mission and flight without critical error

- At least 80% success in terms of temperature in flights made to flights in arctic regions

- Fully autonomous flight in Antarctica

- Depositing your confidence to the highest level

- Operational and logistical improvements

- Publications in conferences and publications in peer-reviewed academic journals.

Keywords: unmanned aerial vehicle, harsh environment, ground control systems, remote sensing, flight
testing
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TAE-Il  KAPSAMINDA ROBERT ADASI’NIN ATMOSFERIK PARAMETRELERININ
ARASTIRILMASI

Furkan Ali Kiiciik!, Ahmet Bakimli*

Bir gozlemevi kurmak i¢in 151k kirliliginin olmadig1 veya en az oldugu yerleri aramak gerekir. Radyo teleskop
kurulacak yerlerde ise 6ncelikle gbzlem yapilacak dalga boylarinda suni radyo sinyallerinin olmadig1 veya en
az oldugu yerler aranir. Bu sebepten dolayi, Antarktika bir astronomik gézlemevi kurmak i¢in Diinya’daki
uygun yerlerin basinda gelmektedir.

Ancak bir gozlemevi kurulmadan oOnce ,bolgenin atmosferik bazi parametrelerinin arastirilmasi
gerekmektedir. Bu astronomik gézlemevi yer segiminde 6nemli olan faktdrler sirasiyla,

a) Bulutluluk b) Toz ve aerosol ¢) Mutlak nem, bagil nem ve yogunlasabilir su buhar1
d) Riizgar hiz1 ve dogrultusu e) Isik kirliligi f) Goriis g) Atmosferik ¢alkantinin dikey yapisi
h) Sodyum tabakasi i) Zemin bozukluklar1 ve sismik aktivite

Biz bu ¢alismamizda TAE 2 (Turkish Antarctic Expedition) kapsaminda -(62.3772) enlem ve (-59.7040)
boylaminda gerceklestirilen kampta elde edilen bazi atmosferik parametreler (bulutluluk, sicaklik, aerosol
optik kalinlhig, giindiiz ve gece sayisi) olgtiik.

Ancak kisa donemler halinde yapilabilecek bir ¢alisma olsa da, astronomik gézlem kosullarinin degistigini
varsaydigimizda astronomi goézlemevi yerleskelerinin se¢imi uzun yillar siiren kapsamli ¢aligmalar gerektirir.
Acik kaynakli veri setlerine baktigimizda bazi parametrelerin nasil degistigini gérmekteyiz. Bu nedenle,
olusturulacak veri setleri astronomik gézlemlerin daha dogru yapilmasini saglar.

Elde edilen veriler gosteriyor ki; Nisan Ay1 sonu ve Mayis Ay1 baglarinda sicaklik degerlerinin maksimum ve
minimum Ol¢iimleri arasinda biiyiik oranda bir fark oldugu goriilmektedir. Ayrica optik gdzlem kosullar1 i¢in
bulutluluk oraninin yaklasik 7/8 yogunlugunda oldugu ve optik gézlem kosullarini kargilamadigi goriilmiistiir.

Aerosol optik kalinligmin 0.03 degerlerinde degistigi ve giindiiz saatlerinin yaklasik 8 saat oldugu
goriilmektedir.

Bu ¢alisma oncelikle aday yerleskelerin se¢imi i¢in bir referans olabilir. Bir yerleske aday1 se¢ilirken yukarida
ol¢tiiglimiiz ve ileride 6l¢gmeyi planladigimiz diger dl¢iitler géz oniine alinir.

Anahtar Kelimeler: atmosferik parametre, astronomi, Robert Adasi, gézlemevi
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INVESTIGATION OF ATMOSPHERIC PARAMETERS OF ROBERT ISLAND IN TAE-II
Furkan Ali Kiiciik!, Ahmet Bakimli!

In order to founded an astronomical observatory, it is necessary to research for places where light pollution is
minimal.

In areas where radio telescope is to be installed, firstly, places where artificial radio signals are absent or
minimum are searched in wavelengths to be observed. For this reason, Antarctica is at the forefront of
convenient places on Earth to build an astronomical observatory. However, before an observatory is
established, some atmospheric parameters of the zone need to be investigated.

The factors that are important in choosing this astronomical observatory site are, respectively,

a) Cloudiness b) Powder and aerosol ¢) Absolute humidity, relative humidity and condensable water vapor °
d) Wind speed and direction ¢ ¢) Light pollution * f) Opinion ¢ g) vertical structure of atmospheric turbulence ¢
h) Sodium layer * 1) Soil disturbances and seismic activity

In this study, we have measured some atmospheric parameter values obtained from the camp in TAE 2
(Turkish Antarctic Expedition).

However, even if it is a short-term study, long-term comprehensive study is required, assuming that the
selection of astronomical observation environments changes the astronomical observation conditions. When
we look at open source data sets, we see how some parameters change. The data sets created in this way allow
astronomical observations to be made more accurately.

The obtained data shows: It appears that there is a big difference between the maximum and minimum
measurements of the temperature values at the end of April and at the beginning of May. It has also been
observed that the optical observing conditions have a cloudiness ratio of about 7/8 and do not comply with
optical observation conditions. The optical thickness of the aerosol is 0.03 and the daytime hours are about 8
hours.

This study can be a reference for the selection of candidate campuses. When choosing a campus candidate, we
consider the criteria we measured above and the other criteria we plan to measure in the future.

Keywords: atmospheric parameters, astronomy, Robert Island, observatory
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ANTARKTIK EKOSISTEMINDE KALICI ORGANiIK KIRLETICILERIN SEVIYELERININ
BELIRLENMESI; PASIF ORNEKLEYICi UYGULAMALARI

Dr. Ogr. Uyesi Sevil Deniz Yakan Diindar!, Prof. Dr. Oya Okay?, Ars. Gor. Atilla Y1ilmaz?®, Ars. Gor. Oktay
Eren Tiireyen®, Berkant Yetiskin®

Polisiklik Aromatik Hidrokarbonlarin (PAH) ve kalici organik kirleticilerin (KOK) seviyeleri, davraniglari ve
organizmalar {izerinde gosterdikleri negatif etkiler konularindaki arastirmalar tiim Diinya’da kirlilik izleme
caligmalar1 kapsaminda rutin olarak yiiriitilmektedir. 1970’lerin ortalarindan itibaren birgok iilkede ¢ok sayida
KOK bilesiginin aktif kullanimi1 durdurulmustur; ancak KOK’lar, suda diisiik ¢oziiniirliikkleri, kimyasal ve
biyolojik bozunuma diren¢ gostermeleri gibi 6zellikleri nedeniyle sediment ve organizmalarda halen yaygin
olarak bulunmaktadirlar. Mevcut ¢aligmalar, fizikokimyasal Ozellikleri nedeniyle PAH’lar ve ozellikle
KOK’larin; Diinya’nin konvansiyonel hava akimlari, su dongiisii ve birikim yollar1 ile uzun mesafeler
katedebildiklerini ve kutup bolgelerinde farkli matrislerde (su, sediment, organizmalar) birikebildiklerini
gostermistir. Yiiksek sicakliklarda buharlasan KOK’lar yar1 ugucu 6zellikleri nedeniyle yiiksek enlemlere
ulagabilmekte ve daha diistik sicakliklarda, 6zellikle kutuplarda yogunlasarak hi¢bir sekilde iiretilmedigi ya da
kullanilmadigi halde bu bolgelerde birikme o6zelligi gosterebilmektedirler. Bu nedenle, KOK’lar kiiresel
anlamda 6nemli kirleticiler olma 0Ozelligi tasimaktadirlar. Gergeklestirilecek caligsma ile sahadan alinacak
sedimentlerde ve su kolonuna yerlestirilecek pasif 6rnekleyicilerde PAH ve KOK seviyelerinin belirlenmesi
hedeflenmektedir. Organik kirleticiler diisiik ¢oziiniirliikleri nedeniyle suda birikmemektedirler. Bu nedenle, 5
farkli noktadan sediment Orneklerinin alinmasi ve bu alanlarda su kolonuna pasif Ornekleyicilerin
yerlestirilmesi planlanmaktadir. Pasif ornekleyiciler organizmalarin yaglh dokularimi taklit ederek su
kolonundaki organik kirleticileri biriktirmektedirler. Bu sayede, suda 6l¢iimii zor ya da imkansiz olan kirletici
seviyelerinin belirlenmesine de olanak saglamaktadirlar. Calisma kapsaminda ii¢ farkli pasif ornekleyici
kullanilacaktir: Standardize edilmis tek pasif ornekleyici olan yari-gegirgen membran Srnekleyiciler (semi-
permeable membrane device, SPMD), literatiirde kalibrasyon ve standardizasyon caligmalari devam eden
silikon kaucuk (SK) ve ITU Kimya Béliimii laboratuvarlarinda gelistirilmekte olan butil kauguk (BK)
sorbentleri. Bu {i¢ pasif ornekleyicinin kutup bolgelerindeki kullanilabilirlikleri denenecek, performanslari
karsilastirilacak ve ¢apraz kalibrasyon calismalar1 yapilacaktir.

Anahtar Kelimeler: polisiklik aromatik hidrokarbon, kalic organik kirletici, sediment, pasif 6rnekleyiciler
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DETERMINATION OF PERSISTENT ORGANIC POLLUTANT LEVELS IN THE ANTARCTIC
ECOSYSTEM; PASSIVE SAMPLING APPLICATIONS

Asst. Prof. Dr. Sevil Deniz Yakan Diindar?, Prof. Dr. Oya Okay’, Res. Asst. Atilla Yilmaz!, Res. Asst.
Oktay Eren Tiireyen?, Berkant Yetiskin®

Researches about the level and behavior of polycyclic aromatic hydrocarbons (PAH) and persistent organic
pollutants (POP) with their adverse effects on organisms are conducted routinely within the scope of pollution
monitoring studies in the whole World. Beginning from the mid of 1970s, active usage of many POPs has
been banned in many countries. However, POPs are still seen commonly in sediment and organisms due to
their properties like low solubility in water, persistence to physical and chemical degradation. Present studies
show that PAHSs, especially POPs can travel long distances through the conventional airflow of the World,
water cycle and accumulation paths due to their physicochemical properties, and accumulate in different
matrices (water, sediment, organisms) in polar areas. POPs, which evaporate at high temperatures, can arrive
at high latitudes due to their semi-volatile nature, and can accumulate by condensing at low temperatures,
especially at poles, where no POPs have been produced or used. Thus, POPs are considered as globally
important pollutants. In the study that will be implemented, it is aimed to determine the levels of PAH and
POP both in the collected sediment from the field and the deployed passive samplers in the water body.
Organic pollutants could not accumulate in water due to their low solubilities. Therefore, it is planned to
collect sediment samples from 5 different points and deploy passive samplers in the water body of these
selected points. Passive samplers accumulate the organic pollutants in water by imitating the fatty tissues of
the organisms. By this means, they make it possible to determine the levels of pollutants whose detection in
water is difficult or impossible. Three passive samplers will be used within the scope of the study: The only
standardized passive sampler, semi-permeable membrane device (SPMD); silicon rubber (SR) whose
standardization and calibration processes are in progress in the literature, and butyl rubber sorbent (BR) which
have been developed in ITU Chemistry Department. The utility of these three passive samplers will be tested,
their performances will be compared and cross-calibration studies will be performed.

Keywords: polycyclic aromatic hydrocarbons, persistent organic pollutant, sediments, passive samplers
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ANTARKTIKA BESIiN AGLARI VE CEVRESEL DEGiSiIMLERE VERDIiGi TEPKILER
Dr. Ogr. Uyesi Korhan Ozkan!, Do¢ Dr. Emre Keskin?

Kutup ekosistemleri iklim degisimi basta olmak iizere ¢cevresel degisimlerden en dramatik sekilde etkilenen ve
tepki veren ekosistemlerdir. Bu degisimler sucul ekosistemlerinin yapisini, roliinii, kiiresel biyojeokimyasal
siireclere katkilarin1 ve sundugu hizmetleri de belirler. Etkilenen ekosistem 6zelliklerinin basinda besin ag1
yapisi ve islevi gelmektedir. Besin ag1 ekosistem icerisinde madde ve enerji dongiisiinii diizenledigi i¢in besin
ag1 dinamiklerini anlamak son derece 6nemlidir. TAE 2 kapsaminda baslatilan aragtirmalar ile ¢esitli yenilikg¢i
yaklasimlar kullanilarak kutup besin ag1 hakkinda bilgi birikimini zenginlestirmek ve yakin zamanli ¢evresel
degisimlerin kutup besin ag1 iizerine etkilerine zaman ve mekan ekseninde gerceklestirilecek analizlerle 151k
tutmak hedeflenmekteyiz.

Antarktika yarimadasi boyunca 1000 km’lik bir enlemsel degisim lizerinde segilen sucul (tatlisu ve kiy)
ekosistemlerde giincel ve sediman Orneklerinden kapsamli besin ag1 karakterizasyonu yapilmasi
amaglanmaktadir. Secilen Ornekleme noktalarinda anlik 6rneklemelerde sucul ekosistemlerin fiziksel,
kimyasal ve biyolojik 6zellikleri kapsamli bir sekilde belirlenecek; su kolonundan yapilacak eDNA analizleri
ile biyocesitlilik tespiti yapilacak ve odak gruplardan alinan orneklerde C ve N kararli izotoplar1 analiz
edilerek temel besin ag1 yapisi (birincil iiretim ve tiikketim) aciga ¢ikarilacaktir. Paleoekolojik caligsmalar ile
g0l sedimaninda biriken kayitlardan kutup ekosisteminde yasanan yakin donemli ¢evresel ve ekosistem
degisimleri belirlenecektir. Besin agimin ¢ok 6nemli bir pargasi olan tepe tiiketicilerinin dinamiklerini anlamak
icin odak tiirlerin (fok ve kus tiirleri) digkilarinda bulunan DNA kalintilar1 kullanilacaktir. Elde edilen veriler
zaman yerine mekan yaklasimi ile analiz edilerek potansiyel ¢evresel degisimlerin kutup besin ag1 iizerine
etkileri konusunda ¢ikarimlar yapilacaktir. TAE 2 kapsaminda Robert Adasinda 4 gol ve 2 irmak ekosistemi
kapsaml1 bir sekilde 6rneklenmistir. Ayrica toplamda 6 ayr1 kus ve fok tiiriinden 64 diski 6rnegi toplanmustir.
Alinan Orneklerin analizlerine devam edilmektedir. TAE 3 kapsaminda arastirmalarin genisletilerek stirmesi
planlanmaktadir.

Anahtar Kelimeler: kararli izotop, C13, N15, eDNA, besin agi, iklim degisimi, yliksek enlem sucul
ekosistemleri
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ANTARCTIC FOOD WEBS AND THEIR RESPONSE TO ENVIRONMENTAL CHANGES
Asst. Prof. Dr. Korhan Ozkan!, Assoc. Prof. Dr. Emre Keskin?

Polar ecosystems are dramatically affected by and respond to environmental changes including especially
climate change. These changes affect the structure and function of the aquatic ecosystems as well as their
contribution to global biojeochemical cycles and their ecosystem services. Food web structure and function is
among the most dramatically affected ecosystem properties. Food webs regulate mass and energy flow inside
and among ecosystems and thus understanding their dynamics has crucial importance. Within TAE 2
programme we aimed at using novel methods to better understand Antarctic food webs and elucidate the
effects of recent environmental changes on the Antarctic food webs by using analyses along spatial and
temporal perspectives.

We aim at characterizing Antarctic food webs in selected aquatic (freshwater and coastal) ecosystems on a
1000 km latitudinal gradient along the Antarctic Peninsula, by using extensive analyses of current and
sediment samples. The physical, chemical and biological characteristics of aquatic ecosystems will be
comprehensively determined; biodiversity will be elucidated using eDNA analysis and basic food web
structure (primary production and consumption) will be elucidated by analysing C and N stable isotopes
during the snapshot surveys. Paleoecological studies will be conducted at the most appropriate sampling sites
to understand the recent environmental and ecosystem changes in the Antarctic ecosystem. To understand the
trophic dynamics of the top predators, a very important component of the food web, the DNA remains in the
scat samples of the focal species (seal and bird species) will be analysed. The obtained data will be analysed
by space for time approach and conclusions will be made about the effects of potential environmental changes
on polar food webs. We have comprehensively sampled four lake and two stream ecosystems in the Robert
Island during TAE 2 expedition. Furthermore, we collected 64 scat samples from 6 seal and bird species. The
analyses of the samples have been commenced. We aim at conducting further samplings within TAE 3
expedition.

Keywords: stable isotope, C13, N15, eDNA, foodweb, climate change, high lattitude aquatic ecosystems
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ANTARKTIKA CANLI KAYNAKLARINDAN ELDE EDILEN MANTARLARIN SEKONDER
METABOLITLERI VE iLAC POTANSIYELLERI

Dr. Biilent Gozcelioglu®, Dr. Hajar Heydari?, Prof. Dr. Belma Konuklugil?

Tiirk Antarktik Ulusal Bilim Seferi TAE-2 2018 kapsaminda, Antarktika deniz ve kara ortamindaki ekstrem
kosullarda yasayan canlilarindan ve bunlarin {lizerindeki endofitik mantarlardan biyoaktif etken maddelerin
izolasyonu, bunlardan elde edilecek ekstrelerin biyoaktiviteleri agisindan arastirilmasi amaciyla Antarktika
seferine katilmmustir. Kara ve deniz canlilarindan &rnekleme ve mantar ekimi yapilmistir. Ornekler
Tiirkiye’ye getirilmigtir. 15 civarinda mantar biliylimektedir. Bunlarin teshisleri icin analiz siireci devam
etmektedir. Teshis edilecek olan mantarlar daha sonra kiigiik 6lgekli ekime alinacaktir ve ekstre edilecektir.
Mantarlarin tiirlerine bagl olarak bu islem 4-6 hafta arasi bir siire¢ gerektirmektedir. Elde edilen ekstrelerin
iizerine HPLC analizi ve biyoaktivite ¢alismalar1 yapilacaktir. Yiiksek aktivite sahip ekstreler ve ayni
zamanda uygun HPLC profiline sahip olan mantar ekstreleri izolasyon igin secilecektir. Bu islem i¢in segilen
mantar biiyiik Olgcekte ekime alinacak, ayni sekilde mantarin tiirline bagli olarak 4-6 hafta arasi bir siire
beklenecektir. Daha sonra madde elde etme prosesleri uygulanacaktir. Elde edilen saf maddeler NMR, Mass
gibi yontemler ile yapilar1 aydinlatilacaktir.

Anahtar Kelimeler: sekonder metabolit, Antarktika, biyoaktivite
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SECONDARY METABOLITES OF ANTARCTIC ENDOPHYTIC FUNGI AND THEIR
POTENTIAL IN DRUG DISCOVERY

Dr. Biilent Gozcelioglu®, Dr. Hajar Heydari?, Prof. Dr. Belma Konuklugil?

Within the scope of the Turkish Antarctic National Science Expedition TAE-2 2018, the purpose of
participating in this expedition is to isolate secondary active metabolites and screening for bioactivity of
endophytic fungi from species which live on extreme conditions both on territorial and marine environments.
Samples from marine and territorial species were collected and endophytic fungus from these species was
cultured. The samples were carried to Turkey. About 15 fungi species are growing. The analysis process is
continuing for their identification. The identified samples will be cultured in small scale and will be extracted.
Depending on the type of fungi species this process takes 4-6 weeks. The HPLC analysis and bioactivity
screening will be done on obtained extracts. The fungi extract with high bioactivity and appropriate HPLC
profile will be selected for isolation of secondary metabolites. The selected fungi will be cultured on large
scale. it will be expected to be 4-6 weeks depending on the type of fungi species. Then secondary metabolite
isolation processes will be applied. The structures of isolated compounds will be identified by NMR and Mass
techniques.

Keywords: secondary metabolite, Antarctica, bioactivity
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ANTARKTIKA YARIMADASINDA POLIAROMATIK HIiDROKARBONLARIN YAYILIMI VE
OLASI KAYNAKLARI

Dr. Ogr. Uyesi Burak Karacik!, Aras. Gor. Atilla Yilmaz!, Dr. Ogr. Uyesi Sevil Deniz Yakan Diindar?, Dog.
Dr. Burcu Ozsoy!

Cumhurbaskanligi himayesinde, Sanayi ve Teknoloji Bakanlig1 uhdesinde, ITU Rektérliigii ve iTU PolReC
koordinasyonunda gergeklestirilen Ulusal Antarktik Bilim Seferi 1 (TAE-1) ve Ulusal Antarktik Bilim Seferi
2 (TAE-2) kapsaminda Poliaromatik hidrokarbonlarin (PAH) Antarktika yarimadasina yayilimi ve olasi
kaynaklar arastirilmistir. Diinya iizerinde el degmenden kalmis son noktalardan biri olan Antarktika kiiresel
isinma ve insan kaynakli kirleticilerden etkilenmektedir. Bu kirleticilerden bir tanesi olan PAH’lar insan
aktivitelerinin belirlenmesinde kullanilmaktadirlar. Yanma ve petrol kokenli olabilen PAH’lar, canlilara
olumsuz etkilerde bulunmaktadirlar. TAE-1 ve TAE-2 seferleri sirasinda PAH miktarlarinin belirlenmesi i¢in
deniz sediman1 ve toprak drnekleri toplanmistir. Ornekleme serbest dalis, scuba dalis1 ve Van Veen kepgesi
yardimi ile ger¢eklesmistir. Toplanan ornekler -20 °C dondurucuda dondurularak analiz sonuna kadar
saklanmistir. Ornekleme igin gerekli izinler TAE-1 i¢in Avusturalya ve TAE-2 i¢in Tiirkiye Hiikiimetinden
temin edilmistir. Toplanan TAE-1 sediment ve toprak 6rneklerinde PAH analizi ITU Gemi Insaat1 ve Deniz
Bilimleri Fakiiltesinde bulunan Ekotoksikoloji Egitim ve Arastirma Laboratuvari’nda Prof. Dr. Oya Okay’in
destegi ile yapilmistir. Analizler HPLC 1260 Infinity ile gerceklestirilmis ve analiz yazilimi olarak
Chemstation kullanilmistir. TAE-2 6rneklemelerinin PAH analizleri devam etmektedir. Kalite kontrol ve
kalite giivencesi i¢in standart eklenmis kér numune ve standart referans materyal analizleri (National Institute
of Standards and Technology NIST standard reference material SRM-1941b) yapilmistir. Analiz yazilimi
olarak Chemstation kullanilmigtir. Standart referans sediment igin verimlilik %73(Antrasen) ile %128 (benzo
(ghi) perilen), arasinda bulunmustur. Toplam PAH (T-PAH) konsantrasyonu 0O ile 125,13 ng g-1 kuru agirlik
olarak Olcililmiistiir. En yiliksek toplam PAH Robert adasi toprak orneginde dl¢iilmiistiir. En diisiikk toplam
PAH degeri Dogs Leg fiyordu sedimaninda saptanmistir. Toplam PAH konsantrasyonlar1 daha once yapilan
caligmalar ile benzerlik gostermektedir. Bireysel PAH konsantrasyonlari temel alinarak PAH kirlenmesinin
kaynaklari molekiiler indisler kullanilarak arastirilmistir. Calisma kapsaminda ii¢ farkl indis kullanilmustir.
Bunlar; Fla/Pyr, Fla/(Fla+Pry) ve Ant/(Ant+Phe) indisleridir. Toplanan 6rneklerden King George adasi ve
Robert adas1 drneklerinin PAH kaynaklari incelenebilmistir. Robert adast 6rnekleri i¢in Fla/Pyr degeri 0,96 —
24 | Fla/(Fla+Pry) degeri 0,49 -0,96 ve Ant/(Ant+Phe) degeri 0,075 olarak hesaplanmistir. Bu deger Robert
adasinda bulunan PAH’larin petrojenik kokene yakin olmakla birlikte yanma kdkenli oldugunu ayrica odun ve
komiir yanmasindan kaynaklandigim1 gostermektedir. King George adas1 6rnekleri i¢in Fla/Pyr degeri 0,59 ve
Fla/(Fla+Pry) degeri 0,37°dir. Bu degerler King George adasindaki PAH’larin petrojenik kaynakli oldugunu
gostermektedir. Ornekleme yapilan noktanin iislere yakin olmasi ve iislerde kullanilan yakit tanklarinin agikta
olmas: bu bulguyu desteklemektedir. Orneklerin analizi yoluyla elde edilen veriler organizmalar {izerindeki
potansiyel negatif etkilerin belirlenmesi amaciyla degerlendirilmis ve bu amacla Sediment Kalite Rehberleri
(Sediment Quality Guidelines - SQGs) kullanilmistir. Antarktika 6rneklerinin hepsi SQG degerlerin altinda
kalmaktadir. Buna gore 6rnekleme yapilan noktalarin PAH kirliligi acisindan temiz oldugu goziikmektedir.
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DISTRIBUTION AND SOURCE OF POLYCYCLIC AROMATIC HYDROCARBONS IN THE
ANTARCTIC PENINSULA

Asst. Prof. Dr. Burak Karacik!, Res. Asst. Atilla Yilmaz!, Asst. Prof. Dr. Sevil Deniz Yakan Diindar?,
Assoc. Prof. Dr. Burcu Ozsoy!

This study was carried out under the auspices of Turkish Republic Presidency, supported by the Ministry of
Science, Industry and Technology and coordinated by Istanbul Technical University (ITU) Polar Research
Center (PolReC) during Turkish Antarctic Expedition 1 (TAE-1) and Turkish Antarctic Expedition 2 (TAE-
2). Even though Antarctica is one of the remote and pristine places in the world, results of human activities
can be found there including the presence of organic pollutants. One of the pollutants originated from human
activities is Polycyclic Aromatic Hydrocarbons (PAHS) that can exhibit harmful effects on living organisms or
enter the food chain affecting organisms at upper trophic levels. Their sources are either petrogenic or
pyrolytic. Although there are recent studies on PAHSs in the Antarctic available, they are not enough when the
size of the continent is taken into account. Samples collected during TAE-1 and TAE-2 using free and
SCUBA diving or Van Veen grab, were stored at -20 °C until the examination. The sample permit for TAE-1
and TAE-2 were acquired from the Australian Government and Turkish Government, correspondingly. PAH
analyses of samples from TAE-1 were carried out in the ITU Ecotoxicology Education and Research
Laboratory at the Faculty of Naval Architecture and Ocean Engineering with the support of Prof. Dr. Oya
Okay. For the analyses, the HPLC 1260 Infinity and software Chemstation were used. For quality assurance
NIST (National Institute of Standards and Technology) standard reference material (SRM-1941b) was taken.
The samples from TAE-2 are currently being analysed. The recoveries of the PAHs in the SRM-1941b were
between 73% and 128% of the certified values. The total PAH concentration measured was 0 to 125.13 ng g-1
dry weight, which is similar to that from the literature. The highest total PAH amount belonged to the soil
sample from Robert island, while the lowest PAH value was determined in the sediment from Dogs Leg Fjord.
Examining PAH sources using molecular indices showed that PAHs from Robert Island were of petrogenic
origin, i.e. resulted from petroleum combustion, or originated from wood or coal burning. Here, three
following indexes were used: Fla/Pyr, Fla/(Fla+Pry) ve Ant/(Ant+Phe), which ranged from 0.96-24, 0.49-0.96
and 0.75, correspondingly. PAHs from King George Island had value of 0.59 for Fla/Pyr index and 0.73 for
Fla/(Fla+Pry), again demonstrating their petrogenic origin. Both these locations have scientific research bases
located on them. Thus, scientific research bases are the most possible sources of the PAH pollution present in
Antarctica. In addition, the data obtained by analysis of the samples were evaluated to determine the potential
negative effects on the organisms. The Sediment Quality Guidelines (SQGs) were used for this purpose. All of
the samples are below SQG value. According to this, sampling points seem to be clean in terms of PAH
pollution.
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ANTARKTIKA YARIMDASI PENGUEN TURLERINDEN ALINAN OKULER YUZEY
ORNEKLERININ SITOLOJIK, MIKROBIYOLOJIK  ve OFTALMIK OLARAK
DEGERLENDIRILMESI

Prof. Dr. Latife Cakir Bayram?, Dog. Dr. Secil Abay?, Prof. Dr. Fuat Aydin?, Prof. Dr. Tolga Giiveng?®, Dr.
Ogr. Uyesi Francesca Millanta*, Prof. Dr. Logman Aslan®, Ars. Gor. Gorkem Ekebas!

Bu proje kapsaminda Antarktika yarimadasi giliney enleminde bulunan adalar Pygoscelis genusundaki
penguen tiirleri Adelie Penguin, (P. adeliae) Chinstrap Penguin, (P. antarcticus) Gentoo Penguin(Pygoscelis
papua)irklarindan goze ait okiiler yiizey hiicrelerinin alinmasi planlanmaktadir. Buda eksfoliyatif sitoloji
prensibine dayanmaktadir. Bu konu literatiirde rastlanmamis tamamen &zgiin bir konudur. Ileri asamalarda
sartlar ve kosullar miimkiin olursa Antarktika yarimadasinin farkli kiyilarindaki farkl: tiirlerde de karsilagtirma
imkani verecek degerlerin alinabilmesi planlanmaktadir. Ayrica oftalmik tekniklerle goz kurulugunun veya
g0z lezyonlarinin saptanmasi hedeflenmektedir. Saglikli ve enfekte gozlerde sitokinlerin ekspresyonu
saptanarak, diger kuslarla benzer ve veya farkli yonleri acia ¢ikarilmasi hedeflenmektedir. Bu ¢alismanin
literatiirde biiylik bir eksikligi doldurmasi hedeflenmektedir. Penguenlerin bakteriyel g6z florasinin
arastirilmas1 ve elde edilen izolatlarin fenotipik ve molekiiler yontemle identifikasyonu gergeklestirilmesi
planlanmaktadir. Oftalmik, okiiler yiizeyden alinacak olan Ornekler, 62-68. giiney enlemleri arasinda
Antarktika yarimadasini kapsayan tahmini sefer yapilacak bdolgeden temin edilmesi planlanmaktadir.
Insanlarda ve bazi tiirlerde rutin olarak kullanilan eksfoliyatif sitolojisi penguende ilk defa uygulanmasi
hedeflenmektedir. Onerilen bu proje ile okiiler ve konjonktival hiicre morfolojisi saglikli penguenlerin
bakteriyel g6z florasinin arastirilmasi ve elde edilen izolatlarin fenotipik ve molekiiler yontemle
identifikasyonu gerceklestirilmesi planlanmaktadir. Ayrica penguenlerde 6rnek kalitesi ve tanisal esdegerlik
ile ilgili impresyon ve firga yOntemlerini karsilagtirilmasi planlanmaktadir. Saglikli veya enfekte okiiler
yiizeyin proinflamatuvar sitokinler ve inflamasyonla baglantili proteinlerin ekspresyonunda benzerlik ve
farkliliklarin ortaya konmasi planlanmaktadir. Az sayida rapor, bu metodolojiyi beseri ve veteriner hekimlikte
(Colange vd.,2004, Eordogh vd.,2015) tanimlarken, Antarktika yarimadasi penguenlerinde eksfoliyatif
sitolojinin ilk defa bu proje ile uygulanmasi hedeflenmektedir. Bu proje ile , bu penguenlerin okiiler sagligini
degerlendirirken standart tani testleri i¢in de referans degerlerin sunulmasi planlanmaktadir. Kanatlilarda
sitokinler ve kemokinlerin arastirilmasina yonelik son yillarda biiylik adimlar atilmistir ancak Gnerilen bu
proje ile penguenlerde ilk adim niteligi tasimasi hedeflenmektedir.

Anahtar Kelimeler: Antarctic Peninsula, brush cytology, tear production tests, ocular culture, pygoscelis
penguins, impresion cytology, EyePrim membrane
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CYTOLOGICAL, MICROBIOLOGICAL AND OPHTHALMIC EVALUATION OF SAMPLES OF
OCULAR SURFACE FROM THE ANTARCTIC PENINSULA PENGUINS

Prof. Dr. Latife Cakir Bayram!, Assoc. Prof. Dr. Secil Abay', Prof. Dr. Fuat Aydin?, Prof. Dr. Tolga
Giiveng®, Asst. Prof. Dr. Francesca Millanta*, Prof. Dr. Logman Aslan®, Res. Asst. Gérkem Ekebas?

In this project, it is planned to receive ocular surface cells from the penguin species Adelie Penguin (P.
adeliae), Chinstrap Penguin (P. antarcticus) and Gentoo Penguin (Pygoscelis papua) breeds of the islands
Pygoscelis genus on the south latitude of Antarctica peninsula. This is based on the principle of exfoliative
cytology. This is a completely unique issue not found in the literature. If further conditions and conditions are
possible, it is planned to be able to compare the values of different species on different coasts of the Antarctic
peninsula. It is also aimed to detect ophthalmic or ocular lesions with ophthalmic techniques. It is aimed to
detect the expression of cytokines in healthy and infected eyes and to exclude similar or different aspects to
other birds. It is aimed to investigate the bacterial eye floras of the penguins and to identify the obtained
isolates by phenotypic and molecular methods. The samples taken from the ophthalmic, ocular surface, 62-68.
south latitudes of the Antarctic peninsula. Excipient cytology used routinely in humans and in some species is
aimed to be applied to penguin for the first time. This project aims to investigate the bacterial eye flora of
healthy penguins with ocular and conjunctival cell morphology and to identify the obtained isolates by
phenotypic and molecular methods. It is also planned to compare impression and brush methods related to
sample quality and diagnostic equivalence in penguins. It is planned to demonstrate similarities and
differences in the expression of proinflammatory cytokines and inflammation-associated proteins in the
healthy or infected ocular surface. A few reports describe this methodology in human and veterinary medicine
(Colange et al., 2004, Eordogh et al., 2015), while the first application of exfoliative cytology to this project is
aimed at penguins on the Antarctic Peninsula. With this project, it is planned to present reference values for
standard diagnostic tests while evaluating the ocular health of these penguins. Significant steps have been
taken in recent years to investigate cytokines and chemokines in poultry, but this proposed project is aimed at
carrying the first step in the penguins.

Keywords: Antarctic Peninsula, brush cytology, tear production tests, ocular culture, pygoscelis penguins,
impresion cytology, EyePrim membrane
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eDNA YONTEMIYLE ANTARKTIKA-ROBERT ADASI KIYISAL MEROPLANK-TON
CESITLILiGININ TESPIiTi

Ars. Gor. Kiibra Karaman?!, Dr. Selahattin Unsal Karhan?, Dr. Ogr. Uyesi Elizabeth Mather Hemond?, Dr.
Ogr. Uyesi M. Baki Yokes?, Dr. Evrim Kalkan®*, Dog. Dr. Ibrahim Rasit Bilgin®,

Deniz canlilarinin gesitliliginin belgelenmesi, bir¢ok tiir kriptik, kiiglik ve nadir ve az bilinen gruplara ait
oldugundan zorlayic1 bir konudur. Antarktika’da deniz biyogesitliligini belgelemek i¢in son zamanlarda ¢okca
caba harcanmis ve Ozellikle deniz omurgasizlarinda biyolojik cesitliligin onceki yillarda diisiiniildiigiinden
onemli Olgiide yiiksek oldugu ortaya c¢ikarilmistir. Meroplankton, ¢ogunlukla bentik omurgasizlarin gecici
olarak su kolonunda yasayan pelajik larvalarindan olusan ve deniz ekosistemi i¢in olduk¢a dnemli bir gruptur.
Ancak kiyisal deniz ekosistemi igerisindeki rolii ve dinamikleri heniiz iyi bilinmemektedir. Larva ekolojisi
calisabilmek i¢in en kritik nokta larvalarin dogru tayin edilebilmesidir. Geleneksel olarak denizel larvalarin
tayini, tecriibeli taksonomistlerin tiire Ozgli karakteristik 6zelliklerini mikroskop altinda uzunca siiren
incelemelerini gerektirmektedir. Ozellikle morfolojik olarak c¢ok az ayirt edici ozellige sahip olan ve
gelisimsel varyasyon gosteren larvalarin tayini oldukc¢a problemlidir. Bu nedenle son donemlerde siklikla
kullanilmaya baslanan molekiiler metotlarin bu tip ¢calismalarda kullanilmasi olduk¢a dnemlidir. Sonraki nesil
dizileme teknolojileri, oOzellikle standart Orneklemeyle birlestirildiginde kapsamli  biyogesitlilik
degerlendirmeleri ve genis Ol¢ekte izleme galismalart yapmayi miimkiin kilmaktadir. Bu teknoloji kapsaminda
son yillarda popiilerlik kazanmis ¢evresel DNA (eDNA) yontemiyle belirlenen bir alanda istenilen canli
grubuna ait biyogesitliligi ortaya ¢ikarmak miimkiindiir. Bu ¢alismanin amaci da eDNA yOntemini kullanarak
Antarktika Robert Adasi civarinin kiyisal meroplankton ¢esitliligini belirlemektir.

eDNA oOrnekleri, II. Tiirkiye Ulusal Antarktik Seferi (TAE II) sirasinda kamp kurulan Robert Adasi
koylarindan filtreleme yontemi ile toplanmistir. Calismanin devaminda, toplanan O&rneklerden DNA
izolasyonu yapilacaktir. DNA dizilemesi yapilan 6rneklerden elde edilen eDNA dizi verileri biyoenformatik
analizlerle incelenecektir. Bunlar halihazirda BOLD veri tabaninda yer alan diziler ile karsilastirilacak, veriler
arasindaki Ortlismeler/farkliliklar hesaplanacaktir. Boylece Robert Adasi’nin meroplankton ¢esitliligi 6nemli
Ol¢iide tanimlanmis olacaktir. Bu calisma sonucunda, Antarktika bazi bentik omurgasiz ve pelajik omurgali
topluluklarmin kilit bilesenleri hakkindaki bilgi birikimimiz artacak ve iklim degisikliginin ekolojik etkilerinin
daha fazla izlenmesi ve tahmin edilmesine olanak saglanacaktir.
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DETERMINATION OF COASTAL MARINE MEROPLANKTON DIVERSITY IN ANTARCTICA-
ROBERT ISLAND BY eDNA METHOD

Res. Asst. Kiibra Karaman?, Dr. Selahattin Unsal Karhan?, Asst. Prof. Dr. Elizabeth Mather Hemond?, Asst.
Prof. Dr. M. Baki Yokes?, Dr. Evrim Kalkan®, Assoc. Prof. Dr. ibrahim Rasit Bilgin®,

The documentation of the diversity of sea creatures is a challenging issue since many species belong to
cryptic, small and rare and less known groups. Much effort has recently been made to document marine
biodiversity in Antarctica, and it has been found that biological diversity in marine invertebrates is
considerably higher than previously thought. Meroplankton is largely composed of pelagic larvae of benthic
invertebrates that temporarily live in the water column and is a very important group for marine ecosystems.
However, its role and dynamics in coastal marine ecosystems are not yet well understood. The most critical
point to study larval ecology is to identify the larvae correctly. Traditionally, the detection of marine larvae
requires long running examination of specific characteristics of species under the microscope by experienced
taxonomists. Especially, the morphological characterization of the larvae with very little distinctive features
and developmental variation is quite problematic. For this reason, it is very important to use the molecular
methods which are frequently used in recent studies. Next-generation sequencing technologies, particularly
when combined with standard sampling, make it possible to conduct extensive biodiversity assessments and
large-scale biomonitoring studies. Within these technologies, it is possible to reveal the biodiversity of the
desired group in a field by the environmental DNA (eDNA) method, which gained popularity in recent years.
The purpose of this study is to determine the meroplankton diversity of Robert Island in Antarctica using the
eDNA method.

eDNA samples were collected by filtration method from the coves of Robert Island during II. Turkish
Antarctic Expedition (TAE I1). In the continuation of the study, DNA isolation will be done from collected
samples. The obtained eDNA sequence data will be analyzed by bioinformatics analysis. These sequences will
be compared to the sequences in the BOLD database, and the overlap / differences between the data will be
calculated. Thus, meroplankton diversity of Robert Island will be defined to a significant extent. As a result of
this study, we will increase our knowledge of key components of some benthic invertebrate and pelagic
vertebrate communities in Antarctica and enable greater monitoring and prediction of the ecological effects of
climate change.
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METAGENOMIK YAKLASIMI iLE YENI ENZIMLERIN ELDESI

Prof. Dr. Nevin Giil Karagiiler!, Dr. Havva Esra Tiitiincii*, Meryem Menekse Kilig*?, Anil Cebecil®, Hande
Mumcu?

Giliniimiizde var olan enerji kaynaklarinin hizla tiikkenmesi ve kiiresel 1sinmadan kaynakli kaygilarin artmasi
sonucu “yesil proses” olarak adlandirilan biyokatalizorlerin ¢esitli endiistriyel alanlarda kullanimi 6nemli hale
gelmistir. Endiistriyel alanda kimyasal katalizorlerin yerine biyokatalizdrlerin (enzimlerin) kullanimi,
enantiomerik saflikta {iriin liretimine imkan vermeleri, katalizledikleri reaksiyonda stereo-segici, bolgesel-
secici ve kimyasal-secici davranmalari, gorece diisiik sicaklikta, genis pH araligi ve uygun basing kosullarinda
fonksiyon gostermeleri gibi ¢esitli avantajlar saglamaktadir. Bu kapsamda bir¢ok sanayi dalinda (gida, ilac,
tarim, kimya, tekstil, kozmetik) enzimler aktif olarak kullanilmaktadir. Bu enzimler sayesinde birgok
reaksiyonun yiiksek verimle gerceklestirilmesine ragmen, ozellikle diisiik/yiliksek sicaklik, susuz ortam,
disiik/yiiksek pH gibi zor sartlara dayanikli enzimlere olan ihtiya¢ siirekli artmaktadir. Bu noktada
ekstremofilik mikroorganizmalar ve onlardan elde edilebilecek enzimler yiiksek potansiyele sahip
biyokatalizorler olarak karsimiza ¢ikmaktadir. Bu bilgiler dogrultusunda, ¢alismalarimiz ekstrem ortamlardan
kiiltiire dayali olmayan metagenomik yontem ile yeni enzimlerin elde edilmesi, tanimlanmasi ve endiistriyel
potansiyellerinin ortaya g¢ikarilmasini amaglamaktadir. Grubumuz uzun zamandan beri tuzlu bir g6l olan
Acigol (Denizli), asidofilik mikroorganizmalara ev sahipligi yapan Balya asit maden drenaji (Balikesir) ve
termal su kaplicalart bulunan Armutlu’dan (Yalova) almman Ornekler ile metagenomiks c¢aligmalari
yiriitmektedir. Ulusal Kutup Bilim Programi kapsaminda da Antarktika’dan getirilecek su, sediment, toprak
ve buz karot orneklerinden metagenomik yontem kullanilarak oksidorediiktaz, hidrolaz ve transferaz grubu
enzimlerin bulunmasi ve karakterize edilmesi planlanmaktadir.
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DISCOVERY OF NOVEL ENZYMES BY METAGENOMICS APPROACH

Prof. Dr. Nevin Giil Karagiiler!, Dr. Havva Esra Tiitiincii*, Meryem Menekse Kilig*?, Anil Cebecil®, Hande
Mumcu?

The rapid depletion of today's energy resources and the growing concern about global warming have led to the
use of biocatalysts called “green processes” in a variety of industrial areas. The use of biocatalysts (enzymes)
instead of chemical catalysts have advantages such as obtaining products with enantiomeric purity due to the
stereoselectivity, regional-selectivity, and chemical-selectivity of the reactions catalyzed by them at relatively
low temperatures. In this context, enzymes are actively used in many industries (food, medicine, agriculture,
chemistry, textile, cosmetics). Despite the high efficiency of many reactions catalyzed by enzymes, the need
for more stable enzymes at extreme conditions, such as low/high temperature, anhydrous medium, low/high
pH, is constantly increasing. At this point, extremophilic microorganisms and enzymes that can be obtained
from them are confronted as high potential biocatalysts. In the light of this information, our studies aim at
discovery, identification and revealing of the industrial potential of new enzymes by using the non-cultural
metagenomic method from extreme environments. Our group has been conducting metagenomics studies with
samples from a salt lake, Acigdl (Denizli), an acid mine drainage that is a host for acidophilic microorganisms
(Balikesir) and thermal spring Armutlu (Yalova) for a long time. Within the scope of the National Polar
Science Program, it is planned to utilize the metagenomic method to find and characterize oxidoreductase,
hydrolase and transferase group of enzymes from water, sediment, soil and ice core samples from Antarctica.

Keywords: extremophilic organisms, cold-adaptive enzymes, metagenomic biodiversity
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TAE-2 SEFERI ONCESIi SAGLIK MUAYENELERI VE ANTARKTIKA’DA SAGLIK
HiZMETLERI

Prof. Dr. Samil Aktas!, Uzm. Dr. Ayse Sena Kardas', Uzm. Dr. Bengiisu Mirasoglu*

Saghk muayeneleri:

7 Mart-24 Nisan 2018 tarihlerinde yiiriitiilen Tiirk Antarktika Seferi-2 (TAE-2) seferine katilacak 36 bilim
insanindan 34’{iniin (8 kadin, 26 erkek) sefer 6ncesi muayeneleri Tiirk Ulusal Kutup Arastirmalar1 Saglik
Standartlar1 (TUKAS) uyarinca yapildi. Muayeneye katilan bilim insanlariin mevcut rahatsizliklar
yoniinden ilk siray1 gastrointestinal sistem ve gdzde kirma kusuru almaktaydi.

Hastahk n Hastahk n
Gozde kirma kusuru 11 Irritabl bagirsak hastalig 1
Gastro6zofageal reflii 6 Peptik iilser 1
Hemoroid 4 Hipertansiyon 1
Brongial astim 4 Polikistik over 1
Migren 3 Dismenore 1
Sik siniizit atag1 3 Fibrokistik meme 1
Varis 2 Egzema 1
Multipl skleroz 1 Tek tarafli isitme kaybi 1

Yapilan klinik, radyolojik, laboratuar ve dis muayenelerinde en sik rastlanan anormallik kan kolesterol
diizeyi yiiksekligi oldu.

Anormal muayene bulgusu n Anormal muayene bulgusu n
Kan kolesterol yiiksekligi 14 EKG’de prematiire ventrikiiler kasilma 1
EKG’de siniis bradikardisi 12 EKG’de inkomplet sag dal blogu, sag aks sapmasi 1
HbAlc yiiksekligi 5 Skolyoz 1
Bilateral bobrek tast 2 SFT ile restriktif akciger 1
Unilateral bobrek tasi 1

iki bilim insanina (biri multipl skleroz, digeri tek tarafli bobrek tast) tibbi énlemler alinarak rapor verildi.
Iki bilim insan1 (her ikisi de ¢ift tarafli bobrek tasi nedeniyle) sefere katilmak icin saglik agisindan uygun
bulunmadi.

Sefer sirasinda tibbi sorunlar:
Sefer boyunca en sik rastlanan saglik sorunu travma kaynakliydi. Bunu gastrointestinal sorunlar ve deniz
tutmasi izledi. Sorunlarin tlimii uygun tedavi ve girisimle sorunsuz diizeldi.

Yasanan saghk sorunu
Basit travma
Konstipasyon
Deniz tutmasi

Yasanan saghk sorunu
Akut tonsillit
Bocek sokmast
Zorlamaya bagli kolda abdiiksiyon kisitliligi

w w ul|s
=
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MEDICAL ASSESSMENT BEFORE TAE-2 AND HEALTH CARE IN ANTARCTICA
Prof. Dr. Samil Aktas!, Dr. Ayse Sena Kardas!, Dr. Bengiisu Mirasoglu*

Medical assessment:

Thirty six scientists attended the Turkish Antarctic Expedition-2 (TAE-2) that was held between March 7th
and April 24th of year 2018. Thirty-four (8 female, 26 male) of the attending scientists were assessed
according to Turkish National Polar Research Health Standards (TUKAS). The major health issue that
scientist reported was gastrointestinal problems and refractive errors of the eyes.

Present health condition n Present health condition n
Refractive errors of the eyes 11 Irritable bowel syndrome 1
Gastroesophageal reflux 6 Peptic ulcer 1
Hemorrhoids 4 Hypertension 1
Bronchial asthma 4 Polycystic ovary 1
Migraine 3 Dysmenorrhea 1
Frequent sinusitis attack 3 Fibrocystic breast 1
Varicosis 2 Eczema 1

1 1

Multiple sclerosis Unilateral hearing loss

Total cholesterol level elevation was the major finding during the clinical, radiological, laboratory and
dental examinations.

Abnormal finding n  Abnormal finding

Cholesterol level elevation 14 Premature ventricular contraction (ECG)

Sinus bradycardia (ECG) 12 Incomplete right bundle branch block, axial deviation (ECG)
HbALc elevation 5  Scoliosis

Bilateral nephrolithiasis 2 Restrictive pulmonary function

Unilateral nephrolithiasis 1

[ N

Two scientists (one with multiple sclerosis diagnosis, one with unilateral nephrolithiasis) were approved
participate only after medical measures were taken. Two other scientist were found unfit to participate both
due to bilateral nephrolithiasis.

Health issues during expedition:
Trauma was the most encountered health problem during the expedition. Gastrointestinal complaints and
sea sickness were other frequent problems. All were treated with optimal intervention.

Encountered health issue
Acute tonsillitis
Insect bite
Arm abduction restriction due to overuse

Encountered health issue
Simple trauma
Constipation
Sea sickness

w w ul|s
=
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TAE-2 SEFERINDE SOLUNUM FONKSIYON TESTi SONUCLARI
Prof. Dr. Samil Aktas!, Uzm. Dr. Ayse Sena Kardas®, Uzm. Dr. Bengiisu Mirasoglu®

Yasamsal olarak en onemli sistemler arasinda yer alan solunum sisteminin degerlendirilmesi tekrarlanabilir,
kolay, ucuz ve noninvaziv solunum fonksiyon testleri (SFT) ile yapilmaktadir. Bu testler ile akcigerin
hacimsel kapasileri yaninda hava yollarinin akim fonksiyonlar1 da kolayca degerlendirilebilir. Solunum
fonksiyonlar1 soguk-sicak, irtifa-dalig, kuru-nemli hava, kirlilik, allerjenler, klimatize ortamda yasama vs gibi
cevresel faktorlerden etkilenebilir.

7 Mart-24 Nisan 2018 tarihleri arasinda yiiriitiillen Tiirk Antarktika Seferi-2 (TAE-2) ye katilan 9 bilim
insaninda Robert Adasi’nda giinliik SFT olglimleri yapilarak karsilagilan g¢evresel etmenlerin solunum
fonksiyonlarina etkisi arastirildi.

13 kez tekrarlanan SFT sonuglarma gore akciger hacimlerini ilgilendiren olgiimlerden FEV1 degerleri (1.
saniye zorlu ekspirasyon hacmi) dl¢limler arasinda anlamli degiskenlikler gosterdi ancak ilk 6l¢iim son dlgiim
arasinda fark yoktu. FVC (zorlu vital kapasite) ve FEV1/FVC 6lgiimleri ise degismedi.

Havayollar1 akim fonksiyonlarin1 gosteren parametrelerden PEF (tepe akim hizi) dl¢limler boyunca anlaml
degisiklikler gosterdi ve ilk dlgiime gdre son dlgiimde anlamli olarak artmist1. Ote yandan zorlu ekspirasyon
akim oranlar1 parametreleri (FEF25%, FEF50%,FEF75%) ve FEF25-75%, FEF75-85% degerleri anlamli
degisiklikler gdstermedi.

Calisma siiresi kisaligi ve drneklem azligi disinda ¢alismanin bir¢ok kisitliliklart bulundugundan verilerin
klinik olarak yorumlanmasi uygun bulunmamistir. Kutup ¢alismalari sirasinda uzun siireli ve daha fazla
orneklemli ¢aligmalara ihtiyag¢ vardir.
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PULMONARY FUNCTION TEST RESULTS IN ANTARCTIC EXPEDITION
Prof. Dr. Samil Aktas!, Dr. Ayse Sena Kardas®, Dr. Bengiisu Mirasoglu*

Respiratory system that has vital importance for humans can be evaluated by pulmonary function test (PFT)
which is an easy, cheap, repeatable and non-invasive method. This test provides an easy assessment of lung
volume capacities and air flow rates. Respiratory functions can be affected by environmental factors such as
climate (e.g. temperature, humidity), altitude, pollution, allergen materials or air conditioning etc.

Effects of environmental conditions on pulmonary functions were evaluated during the Turkish Antarctic
Expedition-2 (TAE-2) that was undertaken between March 7th and April 24th in 2018. Nine scientists
performed PFTs regularly during their stay on Robert Island. PFTs were repeated for 13 times.

Among the volume parameters, FEV1 (forced expiratory volume in 1.second) showed significant changes
between daily measurements but there were not any significant difference between the initial and final
measurement. No changes were observed in FVC (forced vital capacity) and FEV1/FVC measurements.

Peak expiratory flow (PEF) was the only airflow rate parameter that showed significant changes between
repeated measurements. Also the final measurement was significantly higher than initial one. There were not
any significant changes in forced expiratory flow rate parameter (FEF25%, FEF50%, FEF75%, FEF25-75%,
and FEF75-85%) measurements.

Short study time and small study group were the major limitations to this study but they were not the only
ones. Clinical analysis of these data was suspended due to these multiple limitations. In order to perform
more reliable analysis in polar research, longer studies and larger sample group are needed.

Keywords: Antarctica, respiratory function test
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ANTARKTIKA’DA GECiCi KAMPTA YASAM VE BILIMSEL CALISMA: TAE-II SEFERI
Prof. Dr. Ersan Basar'

Tiirk Antarktika Seferi I 2017 yilinda gemi ile yapilarak belirlenmis rota lizerindeki istasyonlardan 6rnekleme
ve gozlem yapilarak tamamlanmistir. Bu seferde bilim insanlar1 gemi ortaminda veya karaya vasitalar ile
cikarak ornekleme yapip sonrasinda gemiye tekrar donerek calismay1 ylriitmiislerdir. Zorlu iklim kosullarinda
calisgan bilim insanlar1 gemiye dondiiklerinde daha korunakli ve ihtiyaglarim1 karsilayabilecek sartlart
bulabilmislerdir. ikinci olarak 2018 yilinda diizenlenen Tiirk Antarktika Seferi II ise hem gemi hem de karada
kurulan gegici bir iiste yapilan bilimsel ¢aligsmalar ile tamamlanmistir. Gemi ile yapilan sefer TAE I deki ile
belli bir dl¢iide benzerlik gostermesine karsin tisteki ¢alisma bir ¢cok farklilik ve tecriibeleri igermistir. TAE II
seferinde gegici kara istasyonu Robert adasinda Sili ye ait Risopatron iis alami icerinde kurulmustur. Ussiin
kurulmasinda gerekli tim malzeme ve hayati idame malzemeleri helikopter ve gemiden vasita ile tasinmis
olup iis kaldirilirken de tiim malzeme ve atiklarda gemiye taginmustir.

Yapilan gozlemlerde kamp ortaminda calisan bazi bilim insanlar1 ¢evresel sartlara yogun maruz kalmalar1 ve
ortama uyum saglamadaki giicliikleri O6rnekleme c¢alismalarini etkiledigi anlagilmistir. Kamp alaninda
beslenme, temizlik, 6zel alan, laboratuvar sartlar1 ve 1sinma gibi basliklarin 6ne ¢iktig1 goriilmiistiir. Cevresel
sartlarin ve risklerin ¢ok degisken oldugu kamp alaninda calisacak kisilerin bu gibi ortamlar i¢in mental ve
fiziksel hazirlik i¢inde olmasinin 6nemi anlasilmustir. ilk defa kurulan bu gegici iiste elde edilen tecriibe ve
bilgi birikimi kurulacak olan yerlesik Tiirk iissii i¢in 6nemli bir kazanim olusturmustur.
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LIFE AND SCIENTIFIC WORK IN THE TEMPORARY CAMP IN ANTARCTICA: TAE I
EXPEDITION

Prof. Dr. Ersan Basar'

The Turkish Antarctic Expedition was completed by sampling and observing stations on the route in 2017. At
this time, scientists took samples out of the ship's environment or by means of land and then returned to the
ship. When the scientists working in harsh climatic conditions returned to the ship, they were more sheltered
and able to meet their needs. Second, the Turkish Antarctic Expedition Il, which was organized in 2018, was
completed on a temporary basis. Although the expedition carried out with the ship was somewhat similar to
TAE I, the work on the base contained many differences and experiences. The TAE Il temporary land station
was established within the Risopatron base area of Chile on the Robert island. All necessary materials and
vital maintenance materials were carried on helicopter and ship, and while the base was lifted, all materials
and wastes were carried to the ship.

The observations showed that some scientists working in the camp environment were affected by
environmental conditions and by sampling the difficulties in adapting to the environment. Nutrition, cleaning,
special area, laboratory conditions, and warming in the camp area have been prominent. It is understood that
the people who will work in the campsite where environmental conditions and risks are very variable in
mental and physical preparation for such environments. The experience and knowledge gained during this
temporary phase, which was established for the first time, has created an important gain for the built-in
Turkish base to be established.
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HORSESHOE ADASI LITERATUR OZETI
Ars. Gor. Sinan Yirmibesoglu®, Ars. Gor. Ozgiin Oktar!, Dog. Dr. Burcu Ozsoy*

Horseshoe Adasi, Birinci Ulusal Antarktik Bilim Seferi (TAE — I) ve ikinci Ulusal Antarktik Bilim Seferi’nde
(TAE — II) bilim heyetimizin giiney rotasinda ulastiklar1 en uzak noktalardan biri olmustur ve yapilan
gozlemler neticesinde Tiirk Bilim iissii kurulabilecek noktalar arasinda yerini almistir. Ada iizerinde ingilizler
tarafindan insa edilen ve “Base Y” ismi verilen bilim iissiiniin 1955 — 1960 yillar1 arasinda kullanildigy;
meteoroloji, topografya ve jeoloji calismalarinin yapildigi, giinlimiizde Antarktika Anlagsmasi Danigma
Toplantilart (ATCM) sonuglarindan biri olarak 1995 yilinda HSM (Historic Sites or Monuments) No 63
olarak koruma altina alindig1 bilinmektedir. ingiliz Antarktika Arastirma Kurumu (British Antarctic Survey)
yayinlar1 ve diger bilimsel yayinlar incelenerek bolgede calisma yapilmig bilim dallar arastirilmistir. Yapilan
literatiir arastirmasi neticesinde fiziki bilimler kapsaminda deniz buzu, uzaktan algilama ve meteorolojik
calismalar; yer bilimleri kapsaminda topografya, jeodezi, jeoloji, jeomorfoloji, sedimantoloji, deniz-gol
jeolojis/jeotizigi ve manyetizma-jeodinamik calismalari, canli bilimleri kapsaminda; gol canlilari, skua kusu,
fungi, yosun ve daha birgok farkl1 alanda bilimsel arastirmalar gerceklestirildigi ortaya c¢ikarilmistir. Ozgiin
bilim dallar1 olarak; 36 kurumdan 120 arastirmacinin katilarak olusturdugu ve Sanayi ve Teknoloji Bakanlig1
tarafindan yaymnlanarak yiiriirliige giren Ulusal Kutup Bilim Programi’nda (2018 — 2022) yer alan bilim
dallart adada ve ¢evresinde stirdiiriilebilir durumdadir, proje sahipleri tarafindan daha detayl: literatiir taramasi
yapilarak ¢aligmalarin 6nceki yaymlar ile ¢atigmasi dnlenebilecektir. Ayrica Horseshoe Adasi’nda bilim iissii
kurulmas1 durumunda ¢evredeki bir¢ok adada da bilimsel c¢aligmalar siirdiiriilebilir niteliktedir. Kitaya
ulagimin zorlugu ve ulasim araglarmin yakit kisitlamasi sebebiyle Horseshoe Adasi ve cevresine Ingiliz ve
Arjantin bilim insanlar1 disinda diger tlkeler nadir olarak gidebilmistir. Antarktika Kitasi’nda bulunan 100
bilim iissiinden yaklasik 40 tanesi Antarktika Yarimadasi’nda kurulmus iken Horseshoe Adasi ¢evresinde
sadece ii¢ tane bilim istasyonu (Rothera — Ingiliz Bilim Ussii, San Martin — Arjantin Bilim Ussii, Carvajal —
Sili Bilim Ussii) bulunmaktadir. Kita ¢evresinde ATCM tarafindan koruma alan1 olarak (Antarctic Specially
Protected Area, ASPA) belirlenen bdlgeler de bulunmaktadir. Ada {izerinde siirekli veri toplayan / yayan bir
sistem olmadigi, bu konu hakkinda meteorolojik, atmosferik, sinyal sistemleri v.b. donanimlarin
yerlestirilmesinin 6nemli oldugu da farkedilmistir. Bu calisma ile Ada hakkinda yapilmis bilimler ve
yapilabilecek potansiyeli yiiksek bilimler ortaya ¢ikarilmak istenmistir.
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LITERATURE REVIEW ON HORSESHOE ISLAND
Res. Asst. Sinan Yirmibesoglu!, Res. Asst. Ozgiin Oktar!, Assoc. Prof. Dr. Burcu Ozsoy*

Horseshoe Island became one of the furthest places reached during Turkish Antarctic Expedition — I (TAE — 1)
and Turkish Antarctic Expedition — Il (TAE — 1I). The island became one of the possible Turkish Scientific
Base locations after observations made by scientists. There is a historical hut called “Base Y” on the island
which operated by British Antarctic Survey between 1955 and 1960. It was used to study meteorology,
geology and topography. As a result of ATCM (Antarctic Treaty Consultative Meeting) the hut became HSM
(Historic Sites or Monuments) No 63. In this study, the literature review made for Horseshoe Island.
Publications of BAS (British Antarctic Survey) and others were examined. Those were found during the
review as followed; sea ice, remote sensing, meteorology, topography, geology, gravity, magnetics,
sedimentology, lake studies, skua, fungi, moss and etc. National Polar Science Program 2018 — 2022 which
created by 120 scientists from 36 different institutions and published by Ministry of Industry and Technology,
matches quite well and can be conducted in / on the Island and its vicinity. The variety of study could also be
conducted in the near islands. Mostly, Argentinian, British and Chilean scientists had publications. Other
nations have few publications about the island and surrounding. There were nearly 100 scientific bases
established in Antarctica, but approximately 40 bases located in the Antarctic Peninsula. However, there are
only three bases (Rothera — UK Base, San Martin — Argentina Base, Carvajal — Chile Base) in the vicinity of
the island. There are also ASPA areas which are set as Antarctic Specially Protected Areas by ATCM. There
is no data receiver or transducer on the island, so it is important to establish some kind of devices such as
meteorological, atmospheric, signal producer or etc. This study aims to show conducted sciences and potential
sciences which could be applied on the Horseshoe Island.
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! {stanbul Technical University, sinan.yirmibesoglu@itu.edu.tr

75



KUTUP BOLGELERINDEKi BIiLIMSEL ARASTIRMALARIN EGITIiM VE FARKINDALIK
CALISMALARINA ETKIiSi

Deniz Vural®, Ars. Gor. Sinan Yirmibesoglu?, Ars. Gor. Ozgiin Oktar!, Dog. Dr. Burcu Ozsoy*

Diinya iizerindeki sicaklik artisinin kiiresel 6lgekteki etkisi, yildan yila yiikselmekle birlikte anomalileri de
beraberinde getirmistir. Yapilan arastirmalarin, 6zellikle kutup boélgelerindeki sonuglari, iklim degisikligine
bagl olarak degisimi sert bir sekilde gozler Oniine sermektedir. Fosil yakit tiikketimi, ormansizlastirma gibi
insan faktorleri, sanayi donemiyle artis gdsteren sera gazi birikimi sebebiyle de yerkiire iklimini 1sitmaktadir.
Diinyanin iklim ve yasam dongiisiiniin olusmasinda ana role sahip olan Okyanus Akinti Sistemi, Kuzey
Atlantik Okyanusu’ndan baglayarak Antarktika ve devaminda diger tropikal iklimleri dolasip tekrar Kuzey
denizine donmektedir. Bu su dongiisii tam olarak bin yilda tamamlanmaktadir. Bu esnada sicak-soguk hava
akintilar1 tasinmakta, mikroorganizmalar bir bdlgeden baska bir bolgeye transfer olmaktadir. Hidrolojik
dongiideki degisiklik, kara buzullarinin erimesi ve deniz seviyesinin yiikselmesiyle; artan sicak hava bir yana,
ekosistemdeki sirkiilasyonu da bozmaktadir. Sicak hava dalgalarinin siddetinin degisken olmasi, yagislarin
olusturdugu taskinlar, kurakliklarin getirdigi verimsizlik; mevsim hareketleri, dogal olarak da canlilar
etkilemektedir.

Kutup bolgeleri, iklim degisikliginin sonuglarinin en net goriildiigli bolgelerdir. Bu bolgeler iizerine
farkindalig1 arttirarak egitim calismalarina hiz kazandirmak amaciyla, Istanbul Teknik Universitesi Kutup
Aragtirmalar1 Uyg-Ar Merkezi biinyesindeki Kutup Arastirmalar1 Ogrenci Kuliibii (PolSTeam), kurulmus
oldugu 3 yillik siire zarfinda farkli yas araligindaki 6grenci profiline ulasarak 4000°den fazla kisiye iklim
degisikligi hakkinda sunumlar yapmistir. Bununla birlikte bilim insanlari ile soOylesiler gerceklestirme,
seminerler diizenleme, resim yarigmalari yiirlitme, sergi ev sahipliginde bulunma gibi cesitli faaliyetlerle de
bilimin sosyal yoniinden tutarak farkindalik calismalarini sekillendirmektedir. Iklim Degisikligine dikkat
cekerek kutup arastirmalarina olan farkindaligr arttirmak, ¢evre bilimlerine yonlendirerek daha ekolojik bir
yarin miras birakmay1 misyon edinen 6grenci kuliibiiniin faaliyet alanlari, bu ¢alismada aktarilacaktir.
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THE IMPACT OF SCIENTIFIC RESEARCH IN THE POLAR REGIONS ON EDUCATION AND
AWARENESS STUDIES

Deniz Vural®, Res. Asst. Sinan Yirmibesoglu!, Res. Asst. Ozgiin Oktar’, Assoc. Prof. Dr. Burcu Ozsoy*

The global influence of the increase in the temperature on Earth has brought extreme anomalies. Finding out
the cause of the anomalies are investigated, especially in the polar regions, are clearly visible due to climate
change. The Ocean Current System which has a major role in the formation of the Earth’s climate and life
cycle, starts from the North Atlantic Ocean, moves to Antarctica and continues to the other tropical climates to
travel back to the North Sea. This water cycle is completed in exactly one thousand years. At the cycle, hot-
cold air currents are carried, microorganisms transfer from one region to another. Aside from the rising
temperature, the circulation in the ecosystem is disturbed in consequence of the melting of the glaciers and the
rising of sea level which shows the change in the hydrological cycle. Thus, variations in the intensity of hot air
waves, floods caused by precipitation, inefficiency brought by droughts; seasonal movements naturally affects
on living creatures.

Polar regions are the regions where the results of climate change has explicit seen. Turkish Students’ Polar
Research Team (PolSTeam), which was established in 2015 as education and outreach part of Istanbul
Technical University Polar Research Center (ITU PolReC), has made different presentations about climate
change to more than 4000 people by reaching the students in different age groups over a period of 3 years in
order to increase awareness of polar regions. Furthermore, various activities which shapes awareness studies
on science in the social aspect include having interviews with scientists, organizing seminars, carrying out
picture contests and exhibitions. The outreach activities; which take the mission to inherit a more ecological
future by directing environmental sciences, also raise awareness of polar researches by drawing attention to
global climate change will be explained in this study.

Keywords: climate change, greenhouse gases, Arctic, Antarctic, awareness studies
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KUTUP CAGI SOYLEMIi iCINDE YUKSEK KUZEYDE GUC, ETKi VE KAYNAKLARA
ULASMAK ICIN BASLAYAN BUYUK YARIS’IN YERI

Prof. Dr. Harun Giimriik¢ii'

Gegen Yiizyilin sonlarina dogru genel olarak Arktika’ya ilginin artmasi ile beraber bu 27 milyon
kilometrekare bliyiikliigiindeki devasa cografik alanin (Tiirkiye'nin 40 kat1) uluslararasi isbirligi ve ekonomik
potansiyeli yliksek bir alant m1 veya kismi biiyiik catigsmalari dogurabilecek bir bolge mi oldugu/olacagi
sorusu artarak giindeme gelmektedir. Bu soruya cevap verebilmek i¢cin ABD’nin ii¢ kat1 biiyiikligiindeki
Arktika’daki gelismelerin takip edilmesi, mevcut diizenin incelenmesi ve gelecege doniik beklentilerin
arastirilmasi gerekmektedir. Ozellikle bu sorunlara hangi hukuksal yéntemlerle cevap verilebilecegi ve ne gibi
siyas1 yaklagimlarin sergilenmesi gerektigi ortaya konulmalidir.

Buradaki itici gii¢ ¢cevresel degisiklik, kiiresel 1sinma ve buz kitlelerinin ayrismasi sonucu dogal zenginliklere
kolayca ve daha ucuz ulasmaya dayanmaktadir. Petrol, dogalgaz, madencilik, balik¢ilik ve turizm alanlarinda
bliyiik ekonomik beklentilere neden olan bu gelismeler ayrica insaat sektoriinii, teknolojik gelismeleri, yeni
iriinler gelistirmeyi, farkli ticari faaliyetler yapmayi, yeni arastirma alanlari olusturmayi, soguk iklim
uzmanligi gibi degisik sektorlerde yeni firsatlar sunmakta ve yenilik¢i ¢oziimlerin gelistirilmesinde 6nemli bir
rol oynamaktadir. Bununla ilintili olarak bolge disindaki bir¢ok iilkenin ve/veya paydasin kutuplardaki ve
derin denizlerdeki gelismelere ilgi duyduklari, buradaki gelismeleri yakindan takip ettikleri ve firsatlar
kolladiklar1 gozlemlenmektedir. Ozellikle kiiresel sermayenin Kuzey Kutbu'na ve derin denizlere yonelmesi
yapilagelen siyasi degerlendirmeleri tekrar gdzden gegirmeyi zorunlu kilmaktadir. Bazi bilimsel sdylemlerde
yeni bir ¢agdan yani ‘Kutup Cagi’ndan’ bahsedilmektedir. Gegmisin Dogu-Bat1 karsitligi séyleminin yerini
“Yeni Kuzey’ ile diinyanin geri kalan1 arasindaki iliskiler (Yeni Kuzey-Giiney iligkileri) sdylemi almigtir. Bazi
bilimsel sdylemlerde yeni bir ¢agdan, Kutup Cagi’ndan bahsedilmektedir. Bu sunumda ge¢misin Dogu-Bati
karsithig1 sdyleminin yerini ‘Yeni Kuzey’ ile diinyanin geri kalani arasindaki iliskiler (Yeni Kuzey-Giiney
iliskileri) ikamesi tezi derinlemesine irdelenecektir. Bu sunum, iilkemiz Uluslararas: Iliskiler Bilimi
literatiiriinde bu tlirden bir aragtirmanin olmamasinin yarattig1 bir eksiklige dikkat ¢ekmeyi hedeflemektedir.
Sunumun baghigindan da anlasilabilecegi gibi burada yer alan caligmalarin bir kismi dogrudan ele alinan
konular agisindan diinya literatiirii igcinde de bu boyutu ile yeni olup degisik bir bakis agis1 sergilenmistir.
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THE GREAT RACE TO REACH POWER, IMPACT AND RESOURCES IN THE HIGH NORTH IN
THE POLAR AGE DISCOURSE

Prof. Dr. Harun Giimriikgii*

Towards the end of the last century, the interest in Arctica generally increased. However, the huge geographic
area which includes 27 million square kilometers (the size of Turkey 40 times) was opened to debate whether
to have a high potential for international cooperation and economic area. Complementarily, it is increasingly
questioned whether this part of the area is a region where great conflicts may arise. In order to answer these
questions, it is necessary to pursue the developments in Arctica, three times the size of the United States, to
examine the existing order and to look into the future expectations. In particular, it should be emphasized
which legal methods can be used to respond to these problems and what political approaches should be
exhibited. For the nearly past 30 years after the end of the bipolar world in international politics 'new spheres’
have appeared and ‘new visions’ have come to be discussed.

The driving force of this phenomenon is based on the prospect of a simple and cheaper access to natural
resources, which has been made possible by environmental change, global warming and the decomposition of
ice blocks. These processes have given rise to substantial economic expectations in oil, gas, mining, fishing
industries and tourism. Furthermore, they have brought about new opportunities in different sectors of
economy such as construction industry, technological developments, new product development, management
of various commercial activities, creation of new research areas and cold cilimate specialisation. They have
played an important role in the development of innovative solutions, as well. In addition to that, many
countries and/or stakeholders outside the region have been observed to have a rising interest in the polar
region sand deep sea areas, watch the developments closely and seek for opportunities. Especially, the
orientation of global capital to the North Pole and deep sea has led to a compulsory review of the present
political estimations. There is a move from a ‘New Age’ to ‘The Age of The Polar Regions’ that can be found
in some scientific expressions. The thesis that a new discourse of relations between the ‘New North’ and the
rest of the World (The New North-South Relations) is replacing the East-West discourse has thoroughly
examined. This presentation intends to close a gap existing due to the absence of such a type of research in
the Turkish scientific literature on the International Relations. As it can be understood from the name of the
topic, the piece of the work will add a new dimension to the world literature from the standpoint of the issues
studied and provided a new perspective

Keywords: The Age of the Arctic, Arctic Region, access of natural resources, sea areas, Arctic Council
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KUTUP SULARINDA CALISAN GEMILERE YONELIK UYGULAMAYA KONULAN KUTUP
KODU’NUN YETERLILiGi UZERINE DEGERLENDIRME

Meri¢ Karahalil®, Dog. Dr. Burcu Ozsoy*

Arktik ve Antarktik bolgeleri iklim degisikliginden etkilenen bolgelerin basinda gelmektedir. ABD Ulusal Kar
ve Buz Veri Merkezi (NSIDC) tarafindan yayinlanan raporlara gore; azalan buz yogunlugu Arktik icin kritik
bir gostergedir. Buzlardaki erime ve incelmeler ile birlikte Arktik’te acilan yeni denizyollari; seyir siirelerinin
kisalmasi, maliyetin azalmasi gibi sagladigi avantajlar ile ¢ekici hale gelmistir. Son yillarda kutup
bolgelerinde ticari ve turizm amacgh deniz tagimacilifinin arttigi gozlemlenmektedir. Bu artisla beraber
denizde can giivenliginin ve kutup bdlgesinin g¢evresel siirdiirebilirligi 6nem arz etmektedir. Bolge hava
kosullarinin elverissizligi, harita ve haberlesme sistemlerinin yetersizlikleri gibi hususlar gemiler i¢in ciddi
riskler teskil etmektedir. Olumsuz durumlarda ulasimin zor olmasi arama-kurtarma ve kirliligi onleme
caligmalarinda gecikmelere sebep olmakta, maliyetleri yiikseltmektedir. Giinlimiizde yilin ii¢ ay1 elverisli olan
Kuzey Denizyolu giizergahi; Uluslararas1 iklim Degisikligi Paneli (IPCC) senaryolarina gore, acik deniz
gemileri i¢in 21. yy. ortalarinda olasi bir rota haline gelerek tiim yil boyunca gecis olabilecek seviyelere
gelecektir. Bununla birlikte Gemi trafigi artarken, gemi kaynakli ¢evre kirliligi ve deniz kazasi riskleri de
artmaktadir. Maalesef son yillarda Arktik’te bircok deniz kazasi olmustur.

Uluslararas1 Denizcilik Orgiitii (IMO), kutup bélgelerinin korunmasi, denizcilerin ve yolcularin giivenligine
iliskin uluslararas1 kaygilar1 gidermek {iizere harekete gecerek; Kutup Sularinda Calisan Gemilere Yonelik
Uluslararas1 Kutup Kodunu (Polar Code) 1 Ocak 2017'deyayinlamistir. Kutup Kodu, SOLAS 74 ve MARPOL
73/78’in baglayici diizenlemelerini igermekte, Arktik ve Antarktik sularinda giivenli ve g¢evreci tagimaciligi
diizenleyen maddelerden olugmaktadir. Ancak, yerlerine ve kosullarina gore farkliliklar gostermesine ragmen
her iki Kutup Bélgesi igin gegerli olan bir Kutup Kodu mevcuttur. Ornegin, Kuzey denizi kitalar ile gevrili
iken, Antarktika Giiney Okyanusu ile ¢evrilidir. Bu temel durum bile deniz ulastirmasi ve arama/kurtarma
operasyonlarinin standartlarinin ayn1 olamayacagini gostermektedir. Ayrica 6zel statiisii olan Antarktika kitasi
icin 6nemli bir ek koruma saglayip saglamadigina dair bir tartisma vardir. Bu c¢alismada Kutup Kodu'nda
onemli hiikiimlerin eksikliklerini degerlendirecegiz.

Anahtar Kelimeler: iklim degisikligi, kutup bolgeleri, Kutup Kodu, seyir, arama kurtarma operasyonlart
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THE EVALUATION OF INTERNATIONAL CODE FOR SHIPS OPERATING IN POLAR WATERS
(POLAR CODE) IMPLEMENTATION

Meri¢ Karahalil®, Assoc. Prof. Dr. Burcu (")zsoy1

The Arctic and the Antarctic regions are the most affected part of the world by climate change. The decreasing
extent of sea ice cover is a critical indicator in the Arctic according to National Snow and Ice Data Center
(NSIDC). While sea ice is disappearing in the Arctic, the Northern Sea Routes become more available and
attractive hence voyage time get shorten and voyage costs decrease. There is an increasing number of cruise
and merchant vessels transiting the region. As a result, safety of life in polar regions and environmental
sustainability become more important issues. Ships operating in polar regions face high risks include cold
temperatures, lack of accurate charting and communication. In particular, for search and rescue operations,
also pollution prevention operations could not reach on time because of the remoteness. According to the
Intergovernmental Panel on Climate Change (IPCC) scenarios, the Northern Sea Routes will become a
possible route even for open water (OW) ships in mid-21st century. While shipping increases, so do the risk of
spills and vessel incidents. Unfortunately, in the last years, several ship collisions occurred in the Arctic.

International Maritime Organization (IMO) has adopted International Code for Ships Operating in Polar
Waters (Polar Code). The Polar Code amends SOLAS 74 and MARPOL 73/78 with binding regulations,
which entered into force on 1 January 2017 that supports safe and environmentally-friendly shipping in the
Arctic and Antarctic waters. IMO has moved to address international concern about the protection of the polar
environment and the safety of seafarers and passengers. However, Polar Code adopted for both Polar Regions
even though they exhibit differences conditional to their location and circumstances. For instance, the Arctic
is surrounded by land but the Antarctic surrounded by the Southern Ocean which means shipping and search
and rescue (SAR) operation standards cannot be the same. There is still a debate if Polar Code provides
significant additional protection for polar waters. In this study, we will discuss the lack of any significant new
provisions in Polar Code.

Keywords: climate change, polar regions, Polar Code, navigation, search and rescue operations
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NORVEC’IN SVALBARD POLITIiKASINA BiR BAKIS ILE ARKTIiK BILIMLER
Ogr. Gor. Y. Barbaros Biiyiiksagnak!, Doc. Dr. Burcu Ozsoy?

Arktik bolgesindeki Svalbard (Spitsbergen) takimadalari diinyanin en kuzeyinde yer alan yerlesim
alanlarindan birisidir. Norveg, 1920 tarihinde imzalanan Svalbard Antlagsmasi maddelerine uygun olarak bu
adalar iizerinde tam ve mutlak egemenlik haklarini kullanmaktadir. Son donemlerde Arktik bolgesinin
diinyadaki 6nemi arttikga, Svalbard Adalari’nin da Arktik bolgesi icindeki 6nemi artmaktadir. Bu nedenle
bir¢ok bolge devletinin yani sira bolgeye uzak devletler de ¢esitli nedenlerle adalarla ilgilenmektedir. Ancak
tarihsel perspektiften bakildiginda Norveg¢’in, Rus faaliyetlerini ve Rusya’nin adalar iizerindeki niifuzunu
azaltmak i¢in yogun bir ¢aba sarf ettigi goriilmektedir. Yaklagik her 10 yilda bir Norvegli yetkililer tarafindan
Svalbard’a iligskin ¢ok kapsamli politikalarin yer aldigi Beyaz Kitaplar yayimlanmakta, bu sekilde Norvec,
adalardaki gelisimi yonlendirmeye ve Svalbard Politikas1 kapsaminda katki saglamaya devam etmektedir.

Ayrica Svalbard, ulusal ve uluslararasi arastirmalar yapmak ve cevresel degisimi izlemek i¢in 6nemli bir
platform durumundadir. Svalbard cografi konumu ile atmosferik arastirmalar ve uydulardan veri elde edilmesi
dahil olmak iizere uzay arastirmalar1 i¢in de ideal bir yerdir.

Bu caligma, Alesund’da yer alan arastirma istasyonlari ile ilgili konular da dahil olmak iizere, Svalbard’ a
iliskin yaklagimlari ortaya ¢ikarmay1 ve bu kapsamda Svalbard politikasini incelemeyi amaglamaktadir.

Anahtar Kelimeler: Arktik, Kuzey Kutup Bolgesi, Svalbard (Spitsbergen) Adalari, arastirma istasyonlari,
Svalbard Antlasmasi, Norveg
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AN OUTLOOK FOR NORWEGIAN POLICY ON SVALBARD AND ARCTIC SCIENCE
Lect. Y. Barbaros Biiyiiksagnak®, Assoc. Prof. Dr. Burcu Ozsoy?

The High-Arctic Archipelago of Svalbard (Spitsbergen) is among the northernmost settlements of the world.
Norway practices full and absolute sovereignty on islands in accordance with the terms of the Svalbard Treaty
signed in 1920. Recently, as Arctic becomes an increasingly important region for the world so do the Svalbard
Islands in the Arctic. Therefore, as well as many regional states, non-arctic states are also interested in the
islands for various reasons. However, from a historical perspective, Norway has made a tremendous effort to
minimize the Russian activities and influence on islands. Comprehensive white papers on Svalbard have been
presented approximately every 10 years by Norwegian authorities. In this way Norway continues to direct
archipelago’s development and to contribute the islands under the Svalbard Policy.

Besides, Svalbard is an important platform for many countries for research and environmental monitoring
considering the global change results effecting the region. Its geographical location is also ideal for space
activity, including atmospheric research and satellite data reception.

This study aims to reveal the position of Svalbard related issues including the status of research stations in
Alesund and to have an idea about the general Svalbard policies.

Keywords: Arctic, Svalbard (Spitsbergen) Islands, research stations, Svalbard Treaty, Norway
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TURK ANTARKTIK BiLiM SEFERLERINE YONELIK DENiZ EMNIYETI EGIiTIMLERI
Caner Filiz?

Bariscil amaglarla kullanilmasi konusunda anlasmaya varilan Antarktika kitasinda, giiniimiiz itibariyle 30’dan
fazla iilkenin toplam 100’den fazla bilimsel arastirma tissti bulunmaktadir. Bu {islerde arastirma yapan bilim
insanlari ile onlar1 desteklemekle gorevli insan sayisi -yaz doneminde- 4.000’1 agsmaktadir. Bununla birlikte,
bu insanlarin benzersiz zorluktaki Antarktika ortamina hazirlanmalar1 hem etkinlik hem de emniyet agisindan
biiyiik dnem tagimaktadir. Ozellikle baz iilke ve kuruluslarin Antarktika’ya génderilecek bilim insanlarina ve
ilgili diger personele intikal dncesinde egitim verdikleri goriilmektedir. 1°nci Ulusal Tiirk Antarktik Bilim
Seferi (TAE-1) esnasinda elde edilen tecriibeler 1s18inda; kitaya gidecek bilim insanlarina egitim verilmesi
konusunda gelen talep iizerine Tiirk Sahil Giivenlik Komutanliginca, 2’nci Ulusal Tiirk Antarktik Bilim Seferi
(TAE-2) éncesinde sefere katilacak bilim insanlarma 18 Ocak 2018 tarihinde TCSG GUVEN isimli ve yerli
iiretim arama kurtarma korvetinde 1 giin siire ile egitim verilmistir. Verilen egitimler sonrasinda alinan ilk geri
bildirimler, s6z konusu egitimin faydali oldugu yoniinde gergeklesmis olup, egitimlerin siiresinin uzatilarak
kapsaminin genisletilmesi konusunda karsilikli olarak hemfikir kalinmistir. Bu calismada, Antarktika’da
bilimsel arastirma tissii bulunan bazi iilkeler ve ilgili kuruluglar1 tarafindan Antarktika’ya gidecek bilim
insanlarina verilen emniyet egitimleri incelenmis, bu egitimler ile TAE-2 oncesinde Tiirk bilim insanlarina
verilen egitimler kiyaslanmis ve miiteakip donemde Tirk Sahil Giivenlik Komutanliginca ulusal Tiirk
Antarktik bilim seferleri Oncesinde verilmesi gereken egitimlere yonelik degerlendirme ve Onerilerde
bulunulmustur.

Anahtar Kelimeler: deniz emniyeti egitimi, intikal 6ncesi egitim, emniyet, egitim, Ulusal Tiirk Antarktik
Bilim Seferi, Tiirk Sahil Giivenlik Komutanligi.
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MARITIME SAFETY TRAININGS REGARDING TURKISH ANTARCTIC EXPEDITIONS
Caner Filiz*

Today, in the Antarctic continent on which there is an agreement on the use of peaceful purposes only are
more than 100 research stations operated by more than 30 countries. The total number of the people in those
stations consisting of the scientists and those who support them exceeds 4000 during the warm summer
seasons. Besides, the preparation of these people against the uniquely harsh Antarctic environment carries
very high importance from the aspects of effectiveness and safety. Especially, it is seemed that some countries
and institutions provide pre-deployment trainings to scientists and related personnel whom will be deployed to
Antarctica. In the light of the experiences that were gather during the first Turkish Antarctic Expedition (TAE-
1); on the demand for safety training regarding to scientists who would attend to the second Turkish Antarctic
Expedition (TAE-2); a one-day training was given on January 18, 2018 by Turkish Coast Guard Command to
those who would attend to TAE-2, on the deck of TCSG GUVEN search and rescue corvette that was
manufactured in Turkey. The first feedback received upon the completion of training was very positive and
there was a mutual consensus on the extending the time and the content of the training. In this study, the
safety trainings given to the researchers whom go to Antarctica by the countries and the institutions of those
countries that having scientific research stations in the continent were examined, these trainings then were
compared to those given to Turkish scientists by Turkish Coast Guard Command before TAE-2, finally,
evaluations and conclusions were made regarding trainings that are supposed to be given Turkish Coast Guard
Command prior to the following Turkish Antarctic Expeditions.

Keywords: maritime safety training, pre-deployment training, safety, training, Turkish Antarctic Expedition,
Turkish Coast Guard Command
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TURKIYE°’DE KUTUP BOLGELERI HAKKINDA FARKINDALIGI ARTTIRMAK UZERE
YAPILAN CALISMALAR

Meri¢ Karahalil!, Dog. Dr. Burcu Ozsoy!, Ars. Gor. Ozgiin Oktar!, Ars. Gor. Sinan Yirmibesoglu®, Deniz
Vural?

Son ylizyilda hizla degisen ve gelisen diinyamizda bilingli/ bilingsiz yiiriitiilen endiistriyel faaliyetler insanlig1
etkilemeye baslamis bazi sorunlar bolgesel degil kiiresel boyutlara ulagmistir. Sanayilesmenin bir sonucu
olarak ¢evreye verilen zararlar iklim degisikligi ve birgok sorunu beraberinde getirmistir. Karbondioksit (CO?)
emisyonu degerlerinin kritik seviyelere ulagmasi, sera gazi etkisi, diinya ylizeyinin isinmasi, buzullarin
erimesi ve iklim degisikligi konularinin birbiri ile baglantis1 6zellikle gelecekte yasanabilecek sorunlar dikkate
aliarak geng nesillere anlatilmas1 gereken konulardir. Bir¢ok orta enlem {ilkesi gibi Tiirkiye’nin, Arktik ve
Antarktika bélgelerine olan uzaklhigindan kaynakli insanlarimizin bu bolgelere yabanci kalmasi normal
karsilanabilir. Ancak yapilan bilimsel arastirmalar dogrultusunda bu bdélgelerde yasanan degisimlerin
diinyamiz1 ve insanlig1 nasil etkiledigi ve gelecek nesillerin nasil etkilenecegi anlatilmali, yapilabilecekler
konusunda insanlar bilinglendirilmelidir. “Kutup bdlgelerinde olanlar kutuplarda kalmayacaktir!”. Peki
iilkemizde 6grencilere yonelik Kutup Bolgelerinde neler olup bittigini anlayabilecekleri egitim programlari
mevcut mudur?

Ulkemizin Kutup Arastirma calismalar;; Cumhurbaskanligi himayelerinde, Bilim, Sanayi ve Teknoloji
Bakanligi uhdesinde ve Istanbul Teknik Universitesi Kutup Arastirmalar1 Merkezi (PolReC)
koordinasyonunda gerceklestirilmektedir. Merkez Faaliyet Alanlarindan bir tanesi egitim faaliyetlerinde
bulunulmasi hususudur. Bu kapsamda; uygulama ve arastirma calismalar1 sonunda elde edilen bilimsel ve
teknik bulgulart ve verileri agiklayan, sorunlara ¢éziim Onerileri getiren rapor, biilten, proje, kitap, makale,
dergi ve benzeri yaymlar yapilmakta ve c¢aligmalar hakkinda toplumumuzda farkindalik olusturulmasina
yonelik egitim faaliyetlerinde bulunulmaktadir. Bu ¢alismada merkezin yiiriittiigii faaliyetler ve ¢alismalar
hakkinda bilgiler verilecektir.

Anahtar Kelimeler: iklim degisikligi, kutup bolgeleri, egitim
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STUDIES FOR RAISING AWARENESS REGARDING TO POLAR REGIONS IN TURKEY
Meri¢ Karahalil®, Assoc. Prof. Dr. Burcu Ozsoy?, Res. Asst. Sinan Yirmibesoglu!, Deniz Vural®

Over the last century, in fast-changing and developing world, industrial activities have reached not regional
but serious global issues that some of them have begun to affect humanity. As a result of the industrialization
the environmental damages caused climate change and many problems. When present and future problems are
taken into consideration, the problems include carbon dioxide (COZ2) emissions to critical levels, greenhouse
effect, earth’s surface warming, glacier melting and climate change. These are serious issues that need to be
addressed by younger generations. As many mid-latitude country citizens, Turkish people have lack of
information about Arctic and Antarctic region because of the distance. However, in the light of the scientific
researches carried out, people should be informed about how changes in these regions affect our world and
humanity and how future generations will be affected. "What happens in the polar regions does not stay in the
poles!". And there is challenging question regarding to education that “Are education programs available for
the students in our country to understand what is happening in the Polar regions?”

Polar researches are conducted under the Presidency of the Turkish Republic and the Ministry of Science,
Industry and Technology and under the coordination of the Istanbul Technical University (ITU) Polar
Research Center (PolReC). PolReC’s one of the main field activity is to conduct education and outreach
activities. In this context, publishing reports, bulletins, projects, books, articles, journals and suchlike
publications which include solution suggestions and explain scientific and technical findings as results of
practices and studies. In this study, information will be given about the activities carried out by the ITU
PolReC.

Keywords: climate change, polar regions, education
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ZORLAYICI KUTUP KOSULLARINA UYUM SURECININ iZLENMESI
Dr. Ogr. Uyesi Serdar Orkun Pelvan!, Uzm. Psikolog Cansin Ozgor?, Prof. Dr. Hasan Birol Cotuk®

Son ylizyilda hizla degisen ve gelisen diinyamizda bilingli/ bilingsiz yiiriitiilen endiistriyel faaliyetler insanlig1
etkilemeye baslamis bazi sorunlar bolgesel degil kiiresel boyutlara ulagmistir. Sanayilesmenin bir sonucu
olarak ¢evreye verilen zararlar iklim degisikligi ve birgok sorunu beraberinde getirmistir. Karbondioksit (CO?)
emisyonu degerlerinin kritik seviyelere ulagmasi, sera gazi etkisi, diinya yiizeyinin isinmasi, buzullarin
erimesi ve iklim degisikligi konularinin birbiri ile baglantis1 6zellikle gelecekte yasanabilecek sorunlar dikkate
alinarak geng nesillere anlatilmas1 gereken konulardir. Bir¢ok orta enlem {ilkesi gibi Tiirkiye’nin, Arktik ve
Antarktika bolgelerine olan uzakligindan kaynakli insanlarimizin bu bolgelere yabanci kalmasi normal
karsilanabilir. Ancak yapilan bilimsel arastirmalar dogrultusunda bu boélgelerde yasanan degisimlerin
diinyamiz1 ve insanlig1 nasil etkiledigi ve gelecek nesillerin nasil etkilenecegi anlatilmali, yapilabilecekler
konusunda insanlar bilinglendirilmelidir. “Kutup bdlgelerinde olanlar kutuplarda kalmayacaktir!”. Peki
iilkemizde Ogrencilere yonelik Kutup Bolgelerinde neler olup bittigini anlayabilecekleri egitim programlari
mevcut mudur?

Ulkemizin Kutup Arastirma calismalari; Cumhurbaskanligi himayelerinde, Bilim, Sanayi ve Teknoloji
Bakanligi uhdesinde ve Istanbul Teknik Universitesi Kutup Arastirmalart Merkezi (PolReC)
koordinasyonunda gerceklestirilmektedir. Merkez Faaliyet Alanlarindan bir tanesi egitim faaliyetlerinde
bulunulmasi hususudur. Bu kapsamda; uygulama ve arastirma calismalar1 sonunda elde edilen bilimsel ve
teknik bulgulart ve verileri agiklayan, sorunlara ¢éziim Onerileri getiren rapor, biilten, proje, kitap, makale,
dergi ve benzeri yayinlar yapilmakta ve calismalar hakkinda toplumumuzda farkindalik olusturulmasina
yonelik egitim faaliyetlerinde bulunulmaktadir. Bu ¢alismada merkezin yiiriittiigii faaliyetler ve ¢alismalar
hakkinda bilgiler verilecektir.

Anahtar Kelimeler: zorlayici gevre kosullari, psiko-fizyolojik uyum, stres, ilkyardim, arama kurtarma
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MONITORING OF THE ADAPTATION PROCESS TO THE EXTREME POLAR CONDITIONS
Asst. Prof. Dr. Serdar Orkun Pelvan?®, Psychologist Cansin Ozgér?, Prof. Dr. Hasan Birol Cotuk®

Over the last century, in fast-changing and developing world, industrial activities have reached not regional
but serious global issues that some of them have begun to affect humanity. As a result of the industrialization
the environmental damages caused climate change and many problems. When present and future problems are
taken into consideration, the problems include carbon dioxide (CO2) emissions to critical levels, greenhouse
effect, earth’s surface warming, glacier melting and climate change. These are serious issues that need to be
addressed by younger generations. As many mid-latitude country citizens, Turkish people have lack of
information about Arctic and Antarctic region because of the distance. However, in the light of the scientific
researches carried out, people should be informed about how changes in these regions affect our world and
humanity and how future generations will be affected. "What happens in the polar regions does not stay in the
poles!". And there is challenging question regarding to education that “Are education programs available for
the students in our country to understand what is happening in the Polar Regions?”

Polar researches are conducted under the Presidency of the Turkish Republic and the Ministry of Science,
Industry and Technology and under the coordination of the Istanbul Technical University (ITU) Polar
Research Center (PolReC). PolReC’s one of the main field activity is to conduct education and outreach
activities. In this context, publishing reports, bulletins, projects, books, articles, journals and suchlike
publications which include solution suggestions and explain scientific and technical findings as results of
practices and studies. In this study, information will be given about the activities carried out by the ITU
PolReC.

Keywords: extreme conditions, psycho-physiological adaptation, stress, first aid, rescue
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TURKIYE’NIN ANTARKTIKA ARASTIRMA USSUNUN KURULUSU iLE ILGILi ONCUL
ANALIZI

Doc. Dr. Yiiksel Demir?, Prof. Dr. Hiisnii Murat Giinaydin', Dog. Dr. Fatih Yazicioglu*

Tiirkiye’nin Antarktika’da kurulmasi planlanan Arastirma Ussii ile ilgili olarak Us Calisma Grubu tarafindan
yiiriitiilen arastirma siirecinin en 6nemli boliimii, Antarktika’da diger iilkeler tarafindan gerceklestirilmis
iislerin incelendigi Onciil analizidir (Precedent Analysis). Bu amagla belirlenen 6dlgiitler ¢cergevesinde 6nce 30
iis segilerek bu iislerle ilgili temel verileri igeren bir veri tabani olusturulmustur. Veri tabaninda elde edilen
veriler 1s181nda belirlenen ikinci grup 6lgiit cergevesinde secilen 11 iisle ilgili olarak da birer ayrintili inceleme
yapilmustir. Onciil Analizi yoluyla Tiirkiye’nin Arastirma Ussii’niin kurulus siirecinde yararlanilacak veriler
elde edilmeye ¢alisilmistir.

! {stanbul Teknik Universitesi, ydemir@itu.edu.tr
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PRECEDENT ANALYSIS FOR THE ANTARCTIC RESEARCH STATION OF TURKEY
Doc. Dr. Yiiksel Demir?, Prof. Dr. Hiisnii Murat Giinaydin', Dog. Dr. Fatih Yazicioglu*

The most important part of the research process for The Antarctic Research Station of Turkey is the
‘Precedent Analysis’. The aim of this analysis is to acquire the data and the knowledge that was accumulated
during the establishment process of the existing research stations in Antarctica. To do so 30 stations were
selected according to a group of criteria and the collected data used to create a database. Then a second set of
criteria is used to narrow down these precedents to 11. Finally, a more detailed precedent analysis was
conducted on these 11 bases. The valuable data collected through this precedent analysis will be used in the
establishment process of Turkish Antarctic Research Station.
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