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DRAKE GECIDi VE ANTARKTIKA’DA ECMWF YENIDEN
ANALIZ EDILMIiS METEOROLOJIK VE OSINOGRAFIiK
MODEL VERILERININ DOGRULANMASI

Murat ELGE?, Emre TUKENMEZ?, Kasim VURAL?
8Seyir, Hidrografi ve Osinografi Dairesi Baskanligi Cubuklu/[STANBUL
(elgem@shodb.gov.tr)
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Bu caligmada, T.C. Cumhurbaskanligi himayelerinde, Sanayi ve Teknoloji Bakanligi
uhdesinde, ITU koordinesinde gerceklesen ikinci Ulusal Antarktika Bilim Seferi esnasinda
Drake Geg¢idi & Antarktika’nin kuzeybatisinda (Giiney Shetland Adalari’'ndan Adelaide
Adasina kadar olan sahada) toplanan meteorolojik ve osinografik veriler (hava sicakligi,
deniz suyu ylizey sicakligi, yiizey atmosfer basinci, belirgin dalga yiiksekligi) ECMWF
yeniden analiz edilmis model sonuglart ile karsilastirildi. Dogrusal regresyon analiz
sonuglari, Drake Gegidi ile Antarktika’nin kuzeybatisinda oOlciilen hava sicakligi, yiizey
atmosfer basinci verilerinin ECMWF yeniden analiz edilmis verileri ile yiiksek dogrulukla
iligkili oldugunu: fakat riizgar siddeti/yonii, deniz suyu yiizey sicakligi, belirgin dalga
yiiksekligi degerleri ile uyumlu olmadigim gostermektedir. Ozellikle &lgiilen yiizey
atmosfer basinci degerleri, model sonuglart ile yiiksek dogrulukta iyi bir uyum
gostermektedir. Diger taraftan Olgiilen riizgar yonii verilerinin model sonuglari ile
neredeyse hicbir iliskisi yoktur.

Anahtar Kelimeler: Antarktika, Drake Gegidi, ECMWEF, Ikinci Ulusal Antarktika Bilim
Sefer
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VALIDATION OF ECMWF METEOROLOGICAL AND
OCEANOGRAPHIC REANALYSIS DATA IN DRAKE
PASSAGE & ANTARCTICA

Murat ELGE?, Emre TUKENMEZ? Kasim VURAL?
#0ffice of Navigation, Hydrography and Oceanography, Cubuklu/ISTANBUL
(elgem@shodb.gov.tr)

ABSTRACT

In this study meteorological and oceanographic data (air temperature, wind speed/direction,
sea surface temperature, surface atmospheric pressure, significant wave height) which are
collected between the dates of 14 March and 16 April 2018 at the Drake Passage &
northwestern part of Antarctica (covers the region from South Shetland Islands to Adelaide
Island) during Turkish Antarctic Expedition-11 which is organized under the auspices of
Presidency of the Republic of Turkey, under the responsibility of Ministry of Industry and
Technology, in the coordination of Istanbul Technical University are compared with
ECMWEF reanalysis model results. Linear regression analysis results show that ECMWF
reanalysis data are correlated with observed air temperature, atmospheric pressure with
high accuracy at Drake Passage & norhwestern part of Antarctic; however wind
speed/direction, sea surface temperature, significant wave height values are not compatible
with model outputs. Especially surface atmospheric pressure observed data demonstrate
good agreement with model results with high accuracy. On the other hand observed wind
direction data is almost uncorrelated with model outputs.

Keywords: Antarctica, Drake Passage, ECMWF, Turkish Antarctic Expedition-11
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A

ANTARKTIK YARIMADA (BATI ANTARKTIKA)
KUZEYDOGUSUNDAKI VOLKANIZMANIN KOKENI VE
TABIATI

Safak Altunkaynak® Ercan Aldanmaz®, Alp Unal®, A. Zeynep
Cahskanoglu®, Isil N. Giiraslan®, Daniel Nyvlt°
8Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Bol. Maslak/Istanbul
*Kocaeli Universitesi,Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bol. Kocaeli

*Masaryk Universitesi , Cgrafya Bol., Brno, Cek Cumhuriyeti
(safak@itu.edu.tr)
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TAE 1, Tirkiye-Cekya ikili igbirligi projesi kapsaminda Antarktik yarimadanin (Bati
Antarktika) dogusunda yeralan James Ross adas1 ve ¢cevre adalarda jeolojik saha ¢alismalari
yapilmistir. Bu ¢caligmada James Ross Adasi volkanik kayaglarindan elde edilen jeolojik ve
petrolojik  bulgular sunulacaktir. James Ross adasinda, ge¢ Miyosen-Pliyosen
volkanizmasinin iriinleri olan deniz/buzul alti ve karasal nitelikli volkanik kayaglar
mostra vermektedir. Jeolojik saha ¢aligmalarimiz inceleme alanindaki volkanik kayaglarin
alttan tiste dogru: a- yastik lavlar, peperit ve iligkili volkanoklastik kayaglar b- hyaloklastit
bresler; c- intriizyonlar (dayk, sill ve volkanik bacalar) ve d- karasal bazalt lavlardan
olustugunu ortaya koymustur. Volkanik kayaclarin saha iliskileri ve sergiledikleri yapilar
(lav beslemeli deltalar) James Ross adasi volkanizmasiin efiizif deniz/buzulaltt
volkanizmasindan yine efiizif nitelikli karasal volkanizmaya gegctigine isaret etmektedir.

Petrografik analizler ve tim kaya ana-iz element verileri gerek sualti gerekse karasal
volkaniklere ait tiim lav ve dayklarin alkali olivin bazalt ve diyabazlarla temsil edildiklerini
ortaya koymustur. Olivin bazaltlar ve diyabazlar yer yer manto ksenolitleri igermektedir.
Bazalt/diyabazlar ve igerdikleri manto ksenolitlerinin mineral kimyas: ve jeokimyasal
ozellikleri bu volkanik tiriinlerin alkalice zengin, OIB-tipi levha-i¢i 6zellikler sergiledigini
ve bunlart olusturan magmanin ugucu igeren metasomatize manto kaynaginin %3-7
araliginda kismi ergimeye ugramasi sonucunda olustugunu gostermektedir. Tiim bu veriler
ve bolge jeolojisi James Ross adast ve temsil ettigi Antarktik yarimada dogusundaki
volkanizmanin yay-ardi genislemeye bagli manto yiikselimi ile olustuguna isaret
etmektedir.

Anahtar Kelimeler: Bat1 Antarktika, James Ross adasi, Volkanizma, Petroloji
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ORIGIN AND NATURE OF THE VOLCANISM IN NORTH-
EASTERN ANTARCTIC PENINSULA

Safak Altunkaynak® Ercan Aldanmaz®, Alp Unal®, A. Zeynep
Cahgskanoglu®, Isil N. Giiraslan®, Daniel Nyvlt°
Department of Geological Engineering, Istanbul Technical University, Maslak/[stanbul
®Department of Geological Engineering, Kocaeli University, Kocaeli
‘Department of Geography, Masaryk University, Brno, Czech Republic
(safak@itu.edu.tr)

ABSTRACT

Within the scope of Turkish Antarctic expedition I, Turkey-Czech Republic Bilateral
Cooperation, a geological field study has been conducted on the James Ross Island and
surrounding islands. In this study, we present our geological observations and petrological
findings obtained from James Ross Island volcanic rocks. The James Ross Island volcanic
field is composed of various types of volcanic rocks from sub-glacial and sub-aerial
eruptions that form a number of lava-fed deltas during the Late Miocene to Late
Pleistocene. These contain (1) bottom-set pillow lavas, peperites and volcaniclastic
deposits; (2) for-set bedded breccias; (3) feeder dykes, sills and plugs; and (4) top-set sub-
aerial lavas. Stratigraphical relations and field characteristics of these rocks imply the
transition from an effusive subaqueous to an effusive subaerial eruption environment.

Subglacial and subaerial lavas and dykes are represented by olivine-phyric alkali basalts
and diabase that contain significant amounts of mantle xenoliths. Investigated volcanic
rocks display significant enrichments in alkali contents and have OIB-type, intra-plate
geochemical signatures. The petrological modelling and mineral chemistry indicate 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 mantle upwelling in a back-arc environment.

Keywords: West Antarctica, James Ross Island, Volcanism, Petrology
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ROBERT ADASI -COPPERMiN]E FORMASYONU’NUN,
VOLKANOLOJIK VE PETROLOJIK INCELENMESI, GUNEY
SHETLAND ADALARI, BATI ANTARKTIKA

Erkan AYDAR?, H.Evren CUBUKCU?, Liitfiye AKIN?
a Hacettepe Universitesi, Jeoloji Miih. Bél. 06800, Beytepe, Ankara
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Giliney Shetland adalarindan, Robert ve Greenwich adalarinda yaygin olarak bulunan,
Kretase yasli bazaltik volkanizma ve {irlinlerinden olusan formasyon, 6nceki arastirmacilar
tarafindan (British Antarctic Survey) Coppermine formasyonu olarak tamimlanmustir. Tlk
Tiirk Gegici Kara Bilim Ussii, 2018 Mart-Nisan aylarinda Robert adasinda kurulmustur.
Robert Adasi, 18x13 km boyutlarinda olup, baslica buzul ile kaplidir. Adanin kiy1
kesimlerinde, buzul yer yer bulunmayip, jeolojik birimler yiizlek vermektedir.

Inceleme alani, Coppermine Yarimadasi’nin B-KB ucunda yer alan Fort Williams ile
Mitchell koyu arasinda yer alan kesimdir. Yaptigimiz incelemelerde baslica, lavlar,
hyaloklastitler, dayklar ve volkanik domlarin yer aldig1 tespit edilmistir. Ozellikle buzul alt:
volkanizmasini isaret eden lav beslemeli delta lirlinleri, yastik lav’li bresler, hyaloklastitler
ile temsil edilen Tuya benzeri morfolojik yapilar tespit edilmistir. Ozellikle
hyaloklastitlerin, volkanizmanin karakteri geregi bir¢ok dayk ile kesildigi izlenmektedir.
Alman Orneklerden hazirlanan 40 adet incekesit T{izerinde petrografik incelemeler
yaptlmistir. Baglica Cpx+Plg+Ol ve Cpx+Opx+Plg birlikteligi ile temsil edilen iki
petrografik tip belirlenmistir. Dokusal olarak ofitik-subofitik doku ile hipo/holokristalin
porfirik dokulara rastlanilmaktadir. Ayrica kiimiilatif fazlar da glomeroporfirik dokular
olusturmakta, ve onciil krsitalizasyonu isaret etmektedirler. Ornekler iizerinde yaklagik
1000 adet noktasal mineral kimyasi analizi yapilmig ve sonuglar degerlendirilmektedir.
Dayklar ve bazi lavlar gozenekge fakir iken, bazi lavlar ise olduk¢a gbzenekli olup,
yerlesim ortamlar1 hakkinda bilgi vermektedirler. Bunlarmn yanisira, 31 adet drnek, Ana, iz
ve Nadir Toprak Elementleri analizine gonderilmis ve sonuglar degerlendirilmektedir. Buna
gore, lavlar ve dayklar bazalt bilesiminde iken, Nunataklar seklindeki domlar bazaltik
andezit Dbilesimindedirler. Tim volkanitler, kalkalkali 06zellikte olup, ayirtman
diyadramlarda Ada Yay1 Volkanitleri alanlarina diigmektedirler. Ayrica Hafif Nadir Toprak
Elementlerince de zenginlesmeler izlenmektedir.

Calisma kapsaminda, magmalarin gegirdikleri petrolojik siirecler irdelenmistir. Bunlarin
yani sira, Robert Adasindan segilen 4 adet drnek {izerinden K/Ar yas tayini yaptirilmis ve
volkanizma ve petrolojik gelisim zaman ve mekan i¢inde incelenmistir.

Anahtar Kelimeler: Buzul Alti, Dayk, Petroloji, Volkanik Yay, Volkanizma
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VOLCANOLOGICAL AND PETROLOGICAL
INVESTIGATION OF ROBERT ISLAND-COPPERMINE
FORMATION, SOUTH SHETLAND ISLANDS, WEST
ANTARCTICA

Erkan AYDAR? H.Evren CUBUKCU? Liitfiye AKIN®
# Hacettepe University, Geological Eng. Dept. 06800, Beytepe, Ankara

ABSTRACT

The Cretaceous basaltic volcanism and its products, commonly found on Robert and
Greenwich Islands of the South Shetland Islands, is described by the previous researchers
(British Antarctic Survey) as the Coppermine Formation. The first Turkish Temporary
Scientific Base on Land was established in March-April 2018 on the Robert island. Robert
Island is 18x13 km in diameter and covered mainly by the glacier. On the ice-free coastal
parts of the island, the geological units are exposed.

The study area is located between the Fort Williams and the Mitchell Cove, located at the
W-NW tip of the Coppermine Peninsula. The lava, hyaloclastites, dykes and volcanic
domes were mainly found in field works. Tuya-like morphological structures, formed by
lava-fed delta products, breccias with pillow-lava, hyaloclastites, indicating subglacial
volcanism were identified. Especially, hyaloclastites are cut by many dykes due to the
character of volcanism. Petrographic investigations were conducted on 40 thin sections.
Two main petrographic types were identified, which are mainly represented by the
association of Cpx + Plg = Ol and Cpx + Opx + Plg. Texturally, ophitic-subophitic textures
and hypo / holocrystalline porphyritic textures are encountered. In addition, the cumulative
phases form glomeroporphyric textures, indicating precursor crystallization. Approximately
1000 mineral chemical analyzes were performed on the samples and the results are
evaluated. While dykes and some lavas are poor in vesicles, some lavas are highly porous
and give information about the settlement environments. In addition, 31 samples were sent
to the Major, Trace and Rare Earth Element analysis and the results are evaluated. While
lavas and dykes are in basalt composition, the domes in the form of Nunataks are in basaltic
andesite composition. Whole volcanics are mainly calcalkaline and fall into the Island Arc
Volcanics in the discriminant diagrams. Moreover, LREE enrichments are observed.

Within the scope of the study, the petrological processes were also examined. In addition, K
/ Ar age determination was made on 4 samples, selected from Robert Island. Finally,
volcanological and petrological evolution were examined in time and space.

Keywords: Subglacial, Dyke, Petrology, Volcanic Arc, Volcanism
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ANTARKTIKA, LIVINGSTON ADASI GUNEY KORFEZi
CIVARINDAKI GUNCEL COKELLERIN
SEDIMANTOLOJISI VE JEOKIMYASI

Mehmet Nuri BODUR
(Hakkari Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Béliimii)
(mehmetnuribodur@gmail.com)
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Bu galisma; 1 Subat - 2 Mart 2018 tarihleri arasinda, Antarktika Yarimadasinin, Giiney
Shetland Adalarmdan Livingston Adasi, Giiney Kérfezi’nin dogu kiyisinda 62° 38' 29" S
enlemi ile 60° 21' 53" W boylamlar1 arasinda ve adanm dogu kesiminde yer alan, Bulgar
Antarktik ““St. Kliment Ohridski’’ Ussii cevresinde “Antarktik Yarimadasi, Giiney Shetland
Adalari, Livingston Adast ve Cevresi (Cékelme Ortamlarindaki Giincel Sediment
Ozelliklerinin ve Dinamiklerinin ~Belirlenmesiyle Cevresel ve Iklimsel Etkilerin
Arastiriimast” konulu projenin; saha calismalarinin gergeklestirilmesi sonrasi, yapilmasi
planlanan laboratuvar ¢aligsmalari siirecini yansitmaktadir.

Antarktika Yarimadasiin, Giiney Shetland Adalar1 volkanik yayi igerisinde yer alan
Livingston adasinin; sedimanter birimlerden olusan tiirbiditik Miers Bluff Formasyonu ile
volkanik birimlerden olusan Mount Bowles Formasyonu olarak adlandirilan iki 6nemli
litostratigrafik birimden meydana geldigi bilinmektedir. Bolgede kiyiardi ve karasal ¢okel
ortam1 sedimentlerinin Sedimantolojisi ve jeokimyasinin belirlenmesine yonelik herhangibir
bilimsel aragtirma ve c¢alismanin yapilmadigi anlagilmakta olup ancak kiyr morfolojisini
olusturan ¢akil dagilimlariyla ilgi olarak sinirl sayida gergeklestirilmis birkag ¢alismadan
sozedilebilmesi miimkiindiir. Bu proje ¢aligmalariyla; 6zellikle karasal alanlardaki giincel
cokellerin sedimantolojik ve jeokimyasal karekterizasyonunun yapilarak; ¢okel ozellikleri
ve kokenleri ile olusum mekanizmalarinin belirlenmesiyle yer dinamiklerinin karsilikli
etkilesim ve degisim izlerinin saptanmasi amaglanmaktadir. Bu amag¢ dogrultusunda,
calisma sahasindaki; Ozellikle buzul Ortiisiiniin olmadigi karasal alanlardaki g¢okelme
ortamlarinda depolanan kiyiardi ¢okellerinden; Bulgar iissii ¢evresinde ve Hesperides
Burnu ile Perunika Buzulu arasindaki permafrost aktif zonda (30 ayri noktadan 6rnek
alinmustir) yer alan ve yaklagik derinlikleri 30 cm yi gecmeyen iki ayri lagiin ve karasal
¢okelme ortamlarinin degisik noktalarindan, boylari 25-50 cm arasinda degisen 25 adet
karot ¢okel 6rnegi ile sig derinlikli (< 1 metre) iki ayr1 buzul golii ve kiyisindan 10 adet
cokel ornegi, mostra vermis litolojik birimlerden &zellikle bazi dayk gdvdeleri ile yan
kayalarindan olmak {izere 10 ayri noktadan toplam 15 adet el kayag¢ Ornekleri alinmustir.
Ayrica; Adanin KD-GB dogrultusunda uzanan Giiney Korfezi’nin KB yamacindaki Hannah
ve Ereby Burunlarinin bazi sahil kesimleri boyunca toplam 20 adet permafrost aktif zon
cokel ornekleri toplanilmustir.

Cokel karekterizasyonuna iligkin olarak devam etmekte olan bu ¢aligmanin; sedimantolojik,
jeokimyasal analizleri, heniiz sonuglandirilamamistir. Ancak bolgedeki ¢okel ortamlarina
etki eden yer dinamiklerinin ve iklim etkilerinin belirlenmesine yonelik olarak elde edilen
mevcut bilgi, belge ile verilerin, ilerleyen siiregte laboratuvar ¢alismalarindan saglanacak
bulgularla degerlendirilmesi ile sonuglarinin; ulusal ve uluslararasi bilimsel toplantilarda
paylasilmas1 ve yayinlanmasiyla ulusal ve uluslararasi diizeydeki benzeri diger bilimsel
caligmalara 6nemli katki saglayacag diisiiniilmektedir.

Anahtar Kelimeler: antarktika, livingston adasi, giiney korfezi, sedimantoloji, jeokimya,.

19



3. ULL

KUTUP
BILIMLERI
CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

A

SEDIMENTOLOGY AND GEOCHEMISTRY OF
RECENT SEDIMENTS NEAR FROM THE SOUTH BAY,
LIVINGSTON ISLAND, ANTARCTIC PENINSULA

Mehmet Nuri BODUR
(Hakkari University, Engineering Faculty, Civil Engineering Department)
(mehmetnuribodur@gmail.com)

ABSTRACT

Bu galisma; 1 Subat - 2 Mart 2018 tarihleri arasinda, Antarktika Yarimadasinin, Giiney
Shetland Adalarmdan Livingston Adasi, Giiney Kérfezi’nin dogu kiyisinda 62° 38' 29" S
enlemi ile 60° 21' 53" W boylamlar1 arasinda ve adanm dogu kesiminde yer alan, Bulgar
Antarktik ““St. Kliment Ohridski’’ Ussii cevresinde “Antarktik Yarimadasi, Giiney Shetland
Adalar, Livingston Adasi ve Cevresi Cokelme Ortamlarindaki Giincel Sediment
Ozelliklerinin ve Dinamiklerinin ~Belirlenmesiyle Cevresel ve Iklimsel Etkilerin
Arastiriimast” konulu projenin; saha ¢alismalarinin gergeklestirilmesi sonrasi, yapilmasi
planlanan laboratuvar ¢aligsmalari siirecini yansitmaktadir.

Antarktika Yarimadasinin, Giiney Shetland Adalar1 volkanik yayi igerisinde yer alan
Livingston adasinin; sedimanter birimlerden olusan tiirbiditik Miers Bluff Formasyonu ile
volkanik birimlerden olusan Mount Bowles Formasyonu olarak adlandirilan iki 6nemli
litostratigrafik birimden meydana geldigi bilinmektedir. Bolgede kiyiardi ve karasal ¢okel
ortam1 sedimentlerinin Sedimantolojisi ve jeokimyasinin belirlenmesine yonelik herhangibir
bilimsel aragtirma ve c¢alismanin yapilmadigi anlagilmakta olup ancak kiyr morfolojisini
olusturan ¢akil dagilimlartyla ilgi olarak sinirl sayida gergeklestirilmis birkag ¢alismadan
sozedilebilmesi miimkiindiir. Bu proje ¢alismalariyla; 6zellikle karasal alanlardaki giincel
cokellerin sedimantolojik ve jeokimyasal karekterizasyonunun yapilarak; ¢okel ozellikleri
ve kokenleri ile olusum mekanizmalarinin belirlenmesiyle yer dinamiklerinin karsilikli
etkilesim ve degisim izlerinin saptanmasi amaglanmaktadir. Bu amag¢ dogrultusunda,
calisma sahasindaki; oOzellikle buzul Ortiisiiniin olmadigi karasal alanlardaki ¢okelme
ortamlarinda depolanan kiyiardi ¢okellerinden; Bulgar iissii ¢evresinde ve Hesperides
Burnu ile Perunika Buzulu arasindaki permafrost aktif zonda (30 ayri noktadan 6rnek
alinmustir) yer alan ve yaklagik derinlikleri 30 cm yi gecmeyen iki ayri lagiin ve karasal
¢okelme ortamlarinin degisik noktalarindan, boylari 25-50 cm arasinda degisen 25 adet
karot ¢okel 6rnegi ile sig derinlikli (< 1 metre) iki ayr1 buzul goli ve kiyisindan 10 adet
cokel ornegi, mostra vermis litolojik birimlerden &zellikle bazi dayk goévdeleri ile yan
kayalarindan olmak {izere 10 ayri noktadan toplam 15 adet el kayag¢ Ornekleri alinmustir.
Ayrica; Adanin KD-GB dogrultusunda uzanan Giiney Korfezi’nin KB yamacindaki Hannah
ve Ereby Burunlarinin bazi sahil kesimleri boyunca toplam 20 adet permafrost aktif zon
cokel ornekleri toplanilmustir.

Cokel karekterizasyonuna iligkin olarak devam etmekte olan bu ¢aligmanin; sedimantolojik,
jeokimyasal analizleri, heniiz sonuglandirilamamistir. Ancak bolgedeki ¢okel ortamlarina
etki eden yer dinamiklerinin ve iklim etkilerinin belirlenmesine yonelik olarak elde edilen
mevcut bilgi, belge ile verilerin, ilerleyen siiregte laboratuvar ¢alismalarindan saglanacak
bulgularla degerlendirilmesi ile sonuglarinin; ulusal ve uluslararasi bilimsel toplantilarda
paylasilmasi1 ve yayimlanmasiyla ulusal ve uluslararasi diizeydeki benzeri diger bilimsel
caligmalara 6nemli katki saglayacag diistiniilmektedir.

Keywords: antarctica, livingston island, south bay, sedimentology, geochemisty.
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_ GUNEY SHETLAND ADALARI, ANTARKTIKA
BOLGESINDE GAZ HiDRAT ICEREN SEDIMANLARDA
SICAKLIK VE AKIS MODELLEMESI

Selvican Tiirkdogan®, Doga Diisiiniir Dogan® , Serkan Uner® , Zehra Altan®
Neslihan Ocakoglu Gokasan, Umberta Tinivella®, Michela Giustiniani®
#Department of Geophysics, Istanbul Technical University
® |stituto Nazionale di Oceanografia e di Geofisica Sperimentale, Italy
(turkdogans@itu.edu.tr)
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Calismanin amaci, denizalti sediman modeli yaratilarak, Antarktik yarimadasmin kiyi
aciklarindaki Giiney Shetland adalarinda gaz hidratlar1 depolayan sedimanlarin sicaklik ve
akig dinamiklerinin ANSYS Fluent yazilimi kullanilarak modellenmesidir. Numerik
modelleme, gaz hidratlarin ve hidrat kaynakli serbest gazlarin (metan) stabilitelerini ve
zaman icerisindeki davraniglarii goézlemlemede etkili bir yontemdir. Numerik olarak
olusturulan modellerin zamana bagli ¢6ziimii sayesinde, akiskan akis dinamikleri; hidrat
kaynakli serbest gazin (metan) yeralti suyu ile tepkimeye girmesi; sicaklik-basing-hiz
bagiml fiziksel devinimlerin degisimi ve kimyasal tepkime gireni metanin (CH4) ve
tireyenleri karbondioksit (CO2) ile hidrojenin (H2) kiitle oranlari zaman igerisinde
gozlemlenmistir. Bu ¢alisma kapsaminda ayrica aktif faylarin sicaklik ve akis
modellemesine olan katkist da incelenmigtir. Bahsi gegen oOnemli etkilerin
gozlemlenebilmesi amaciyla, fayli ve faysiz iki system olusturulmustur. Elde edilen
sonuglara gore, aktif faylanmanin varligmin sicaklik ve akis dagilimi {izerine onemli
etkileri oldugu gozlemlenmistir. Oyle ki, fayl sistemde, tepkimenin gerceklesmesiyle,
metan (CH4) faylarda ¢ok hizli bir sekilde tiikenirken, metanin tilkenmesiyle simiiltane
iireyen karbondioksit (CO2) ve hidrojen (H2) direkt olarak faylardan yukariya dogru
yayilim gostermektedir. Bu durumda, tektonik olarak aktif olan sistemlerin gaz ¢ikislarina
(kagislarina) sistemin dogas1 geregi miisait oldugu gézlemlenmistir.

Keywords: ANSYS, sayisal modelleme, sismik, sicaklik modellemesi
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HEAT FLOW AND FLUID FLOW MODELING OF GAS
HYDRATE BEARING SEDIMENTS IN SOUTH SHETLAND
ISLANDS, ANTARCTICA

Selvican Tiirkdogan®, Doga Diisiiniir Dogan® , Serkan Uner® , Zehra Altan®
Neslihan Ocakoglu Gokasan, Umberta Tinivella®, Michela Giustiniani®
#Department of Geophysics, Istanbul Technical University
® |stituto Nazionale di Oceanografia e di Geofisica Sperimentale, Italy
(turkdogans@itu.edu.tr)

ABSTRACT

The objective of the study is to construct a marine subsurface sedimentation model in order
to simulate the heat and fluid flow dynamics of gas hydrate bearing sediments in Offshore
Antarctic Peninsula, South Shetland Islands by using ANSYS Fluent software. The
numerical models are unique tools to simulate the behavior and stability of the gas hydrates
and hydrate related free gas (methane) through time. By using numerical models, chemical
interaction of hydrate related free gas (methane) with groundwater and the change of mass
fractions of the reactant of CH4 (methane) and the products of CO2 (carbon-dioxide) and
H2 (hydrogen) are observed through time.Within the context of this project, it is also aimed
to investigate the prominent effects of the geological settlements, i.e. in-situ fault structures
on the results of the problem. In order to accomplish these observations, a system of
without the fault structures is also created in the same manner to see the differences that the
system of fault structures would probably make. According to the results, it is observed
that the in-situ fault structures have indeed prominent effects on the results of the problem.
Such that, in the system of fault structures, the reactant of CH4 is drained off very quickly
while the products of CO2 and H2 are emitted directly through the faults. On the other
hand, in the system of without the fault structures, CH4 is consumed and dissipated
throughout the sediment of chemical reaction, producing CO2 and H2 which also behave in
the same manner, creating no dramatic events.

Keywords: ANSYS, numerical modeling, seismic, temperature modeling
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ANTARKTIKA CEVRESINDEKI SEDIMENTLERDE AGIR
METAL KIRLILIGININ TESPITI
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Istanbul
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Antarktika kendi iklimi, ¢evre kosullari, flora ve faunasiyla diinya {izerindeki nadir
yerlerden bir tanesidir. Kendine has yagsam kosullari, atik yonetimi ve diinya iizerinde bagka
hicbir yerde olmayan kurallarin oldugu bu kita gerek biiyiikk okyanus akintilari gerekse
diger doga olaylari ile gevre kirliliginin izlenebildigi bir ortam haline gelmistir. Bu kirlilik
bazen kar tanelerinin, bazen toprak, bazen de hayvan atiklar1 vasitasiyla gézlemlenebilir.

Diinyada artan agir metal kullanim1 ve bunlarin uygunsuz bertaraf yontemleri ile bilingsiz
cevre bilgisi bu tip agir metal kirliliklerinin Antarktika’ya kadar uzanmasina sebep
olmaktadir. Dolayistyla diinya iizerindeki bu kirlenme ve Kita iizerindeki ¢evre kirliliginin
arastiritlmasi ve izlenebilmesi icin en etkili metotlardan birisi de bu bolgede yasayan canli
ve toprak iizerinde yapilan analizlerdir

Bu caligmada Antarktika da TAE II seferi kapsaminda toplanan sedimen o6rneklerindeki
agir metal icerikleri tayin edilmis ve daha 6nceki yillarda yapilan ¢alismalar ile kiyaslama
gerceklestirilmistir. Yapilan ¢alismada toplanan sediman 6rneklerinde AS, Pb, Zn, Cu ve
Mn agir metalleri tespit edilmistir.

23



J 11

) | BILIMLERI
“" | CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

DETERMINATION OF HEAVY METAL POLLUTION IN
SEDIMENTS AROUND ANTARCTICA

ibrahim BILiCI? Erol Alver® ,Burak Karacik”

& Hitit Universitesi, Miihendislik Fakiiltesi, Kimya Miihendisligi Bolimii, 19030, Corum
®Istanbul Teknik Universitesi, Gemi Insaati ve Deniz Bilimleri Fakiiltesi, 34467, Sarwyer,
Istanbul
(ibrahimbilici@hitit.edu.tr)

ABSTRACT

Antarctica is one of the rare places in the world with its individual climate, environmental
conditions, flora and fauna. With its unique living conditions, specific waste management
and rules that are not found anywhere else on the world, has become an environment where
environmental pollution can be traced by both major ocean currents and other natural
phenomena. This pollution can sometimes be observed by snowflakes, sometimes by soil
and sometimes by animal waste.

The increasing use of heavy metals in the world and their improper disposal methods and
unconscious environmental knowledge cause this type of heavy metal pollution to reach
Antarctica. Therefore, one of the most effective methods for the investigation and
monitoring of this pollution on the world and environmental pollution on the Continent is
the analyzes made on living and soil living in this region.

In this study, heavy metal contents of sediment samples collected within the scope of TAE
Il campaign in Antarctica were determined and comparisons were made with previous
studies. In the study, AS, Pb, Zn, Cu and Mn heavy metals were determined in sediment
samples collected.

Keywords: Sediment, Heavy metal, Pollution
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LITOLOJI VE SU ETKILESIMININ ANTARKTIKA GOL
SUYU BiYOJEOKIMYASINA ETKILERi: LiC DENEY
SONUCLARI
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Goller, biyojeokimyasal aktivitenin en yogun oldugu ekosistemlerden biri olmasina
ragmen, Antarktika gélleri hakkinda bilgimiz olduk¢a sinirhidir. Bu eksikligi gidermek
amactyla 2017 yilinda, ITU Uluslararas: Is Birligi Projesi kapsaminda Antarktika’da saha
calismalar1 gergeklestirilmistir (“40265: Antarktika Cape Horn ve King George Adasi
gollerinde birincil iiretimin gol kaynakli metan gazi salimmina etkisinin aragtirilmast”).
Antarktika King George Adasi’nin Fildes ve Ardley Yarimadalarinda 11 gélde metan gazi
salinimlari, pH, sicaklik, ¢6ziinmiis oksijen gibi fiziksel parametrelere ek olarak, klorofil-a,
fitoplankton sayimi, ¢dziinmiis besin tuzu (NH,", NOs, PO,*, Si) ve diger element
igerikleri belirlenmistir. G6l sularinda, ¢6ziinmiis besin tuzu igerikleri <0.001-1.086 mg/I
NH,", <0.001 mg/I NO,’, <0.001-3.124 mg/l NO3, <0.001 mg/l PO,* ve 5.05-17.08 mg/l Si
olarak Olgllmiistir. Spektrofotometrik yontemle olglilmiis klorofil-a degerleri Fildes
Yarimadasinda bulunan gollerde 0.31-1.35 pg/l (oligotrofik) arasinda degismekte iken
Ardley Yarimadasi’nda bulunan Pond 2 goliinde 6.92 pg/I’dir (mezotrofik). Fitoplankton
yogunlugu Fildes Yarimadasi’nda yer alan Kitiesh Golii'nde 14.8 hiicre/ml iken Ardley
Yarimadasi’nda yer alan Pond 2’deki 206.4 hiicre/ml olarak belirlenmistir.

Elde edilen bu verilere gore, incelenen goller birbirlerine olduk¢a yakin mesafede (<1-2
km) olmalarina ragmen, birincil iiretim (klorofil-a, fitoplankton sayisi), ¢ozlinmiis besin
tuzu ve diger element igeriklerinde onemli farkliliklar oldugu tespit edilmistir. Ancak,
sirastyla Fildes ve Ardley Yarimadalarindaki goéllerde birincil iiretimi etkileyen kimyasal
farklhiliklarin sebebini irdeleyen bir calismaya rastlanmanmustir. TUBITAK 1002 Hizli
Destek Programi tarafindan desteklenen bu c¢alismada (112Y372: Litoloji ve Su
Etkilesiminin ~ Antarktika Gol Suyu  Biyojeokimyasina  Etkilerinin  Arastirilmast),
Antarktika’daki litolojinin goller tizerindeki etkilerinin arastirilmasi amaciyla bolgeden
orneklenmis g6l taban ¢okeli, toprak ve kaya¢ orneklerinden mineralojik, petrografik ve
jeokimyasal analizler gerceklestirilmistir. Ayrica, litolojinin su kimyasim1i ne oranda
etkiledigini anlayabilmek amaciyla li¢ deneyleri gergeklestirilmis ve elde edilen lig
¢ozeltilerinde pH, alkalinite, besin tuzu (spektrofotometrik yontemle) ve element igerikleri
(ICP-MS yontemi ile) belirlenmistir. Elde edilen sonuglar, daha sonra Cografi Bilgi Sistemi
(CBS) ortaminda degerlendirilerek, sonuclarin litolojik, hidrolojik ve atmosferik iligkileri
de ortaya konulacaktir.

Anahtar Kelimeler: Antarktika, King George Adasi, G6l, Litoloji, Li¢ Deneyleri
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IMPACTS OF LITHOLOGY-WATER INTERACTION ON
ANTARCTIC LAKE BIOGEOCHEMISTRY: RESULTS FROM
LEACHING EXPERIMENTS

Nazh Olgun Kiyak &, Nurgiil Celik Bale1 °, Ufuk Tar1®, Safak Altunkaynak”,
Isil Giirarslan®, Ezgi Tok®, Mehmet Ali Kurt®
8 Avrasya Yer Bilimleri Enstitiisii, Istanbul Teknik Universitesi, Maslak, Istanbul, Tiirkiye
bJeoloji Miihendisligi Boliimii, Maden Fakiiltesi, Istanbul Teknik Universitesi, Maslak,
Istanbul, Tiirkiye
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Tiirkiye
(*nazliolgun@gmail.com)

ABSTRACT

Lakes are one of the most biogeochemically active environments on Earth. However, our
knowledge in most of the Antarctic lakes are very limited. For this purpose, field studies in
Antarctic were conducted within the framework of a ITU International Collaboration
Project (ITU 40265: Investigation of the impacts of primary productivity on methane
emissions in Cape Horn and King George Islands). Eleven Antarctic lakes that are located
in the Fildes and Ardley Peninsulas in King George Island were studied in terms of
physicochemical parameters such as methane gas emissions, pH, water temperature,
dissolved oxygen and also chlorophyll-a (chl-a), fitoplankton abundance, dissolved
nutrients (NH,", NOg', PO,%, Si) and other elements. Nutrient concentrations in the lakes
ranged <0.001-1.086 mg/l NH,", <0.001 mg/l NO,, <0.001-3.124 mg/l NO5", <0.001 mg/I
PO,* and 5.05-17.08 mg/l Si. Chl-a values that were determined by spectrophotometer
ranged 0.31-1.35 pg/1 (oligotrophic) in Fildes Peninsula and 6.92 ug/l (mesotrophic) in lake
Pond2 in Ardley Peninsula. Measured phytoplankton concentrations in the Kitiesh Lake in
Fildes Peninsula were 14.8 cells/ml and were 206.4 cells/ml in Pond 2 in Ardley Peninsula.

Preliminary results of chl-a, nutrients and other elements showed considerable geochemical
and biological differences among these lakes although they are located in very close
distances (<1-2 km). However, possible reasons of these differences between the lakes
located in the Fildes and Ardley Peninsula has not been investigated yet. In this study,
funded by TUBITAK 1002 Programme (112Y372: Impacts of lithology and water
interaction on Antarctic Lake Biogeochemistry) mineralogical, petrographical and
geochemical analyses were performed in lake sediments, soils and rocks in order to
understand the role of lithology on the lake biogeochemistry. Furthermore, leaching
experiments were conducted to understand the influence of lithology on the surface flow
water geochemistry. Leachate pH, alkalinity, nutrient (spectrophotometric method) and
element concentrations (ICP-MS) were determined. Results will also be evaluated in terms
of lithological, hydrological and atmospheric impacts on the lake biogeochemistry.by using
Geographical Information Systems (GIS).

Keywords: Antarctica, King George Island, Lake, Lithology, Leaching Experiments

26



3. ULUSAL

KUTUP
BILIMLERI
CALISTAYI

- 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

ANTARKTiKA YARIMADASINDA
GERCEKLESTIRILEBILECEK HARITACILIK
CALISMALARININ ARASTIRILMASI

Soner Ozdemir?
®Harita Genel Miidiirliigii, Ankara
(soner.ozdemir@harita.gov.tr)

0z

2019 yilinda gerceklestirilen Tligiincii Tirk Antarktik Seferi’ne, Antarktika’da
gerceklestirilebilecek haritacilik faaliyetleri hakkinda kesif faaliyetinde bulunmak iizere
Harita Genel Miidirligi’'nden bir harita miihendisi katilim gostermistir. Livingston,
Galindez ve Horseshoe adalarinda bes adet Yer Kontrol Noktasi tesis edilerek statik GNSS
Olgiileri gerceklestirilmis ve noktalarin hassas koordinatlari belirlenmistir. Bu noktalar
ileride ortofotolarin rektifikasyonu amaciyla kullanilabilecektir. Ote yandan bu noktalarda
ontimiizdeki yillarda gerceklestirilecek kampanya tipi olgiiler yardimiyla hassas hiz
tahminleri yapilarak, bolge tektonik agidan izlenebilecektir.

Yapilan bir diger galigmada, Tazmanya Universitesi tarafindan Cornish ve Horseshoe
adalarinda kurulmus bulunan iki adet sabit GNSS istasyonu yerinde incelenmistir. Ileride
Tiirkiye tarafindan sabit GNSS istasyonlarinin bolgeye kurulmasinin planlandigi géz 6niine
alimdiginda, bolgedeki mevcut istasyonlarin nasil dizayn edildiginin incelenmesi 6nem
kazanmaktadir. Cornish adasindaki istasyonun gergek zamanli veri transfer o6zelligi
bulunmamaktadir. Bu nedenle hem istasyona servis destegi saglanarak yeniden isler hale
getirilmis, hem de alicida bulunan veriler indirilerek ilgili proje personeline iletilmistir.

Tektonik izleme amacli sabit GNSS aglarmin kurulumunda genellikle istasyonlar arasi
mesafenin 50 km’den fazla olmasi tercih edilmektedir. Bu nedenle, her ne kadar Tiirk
Bilimsel Arastirma Kampi Horseshoe Adasi’na konuslandirilmis olsa da, ayni adada hali
hazirda Tazmanya Universitesi’nin projesi kapsaminda kurulmus bir sabit GNSS istasyonu
bulunmasi sebebiyle, bu adaya yeni bir sabit GNSS istasyonunun kurulmasinin uygun
olmayacagi degerlendirilmistir. Bir kesif faaliyeti gergeklestirilmis, eriyen buzullarin
etkisinden nispeten uzakta bulunan Faure Adalari’nin gelecekte kurulacak bir sabit GNSS
istasyonu i¢cin uygun konumda oldugu kanaatine varilmistir. Oniimiizdeki dénemde Harita
Genel Midiirliigiince kurulacak sabit GNSS istasyonu i¢in gereken tasarim ¢aligmalarina
baglanmugtir.

Harita Genel Miidiirliigiince 6niimiizdeki yillarda, Antarktika kitasinda Insansiz Hava Araci
ile ortofoto {iiretilmesi, gravite Olglimii, mareograf istasyonu tesisi, yiiksek ¢oziiniirliikli

milli uydu goriintiilerinin kullanilmasina yonelik inceleme ¢aligmalar1 devam etmektedir.

Anahtar Kelimeler: Kutup Jeodezisi, GNSS, tektonik, haritalama.
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INVESTIGATION OF THE PROSPECTIVE MAPPING
STUDIES IN ANTARCTIC PENINSULA

Soner Ozdemir
General Directorate of Mapping, Ankara
(soner.ozdemir@harita.gov.tr)

ABSTRACT

A geomatics engineer from General Directorate of Mapping/Turkey attended to Turkish
Antarctic Expedition-I11 in 2019 to investigate the prospective mapping studies in Antarctic
Peninsula. Static Global Navigation Satellite Systems (GNSS) measurements were carried
out on five Ground Control Points (GCP) in Livingston, Galindez and Horseshoe islands
and precise coordinates were determined. These points might be used for the rectification of
the orthophotos in future. On the other hand, precise velocities of these points will be
estimated through episodic GNSS observations in future for the purpose of tectonic
monitoring. Considering the fault geometry, it is planning to enlarge the network as much
as possible during the next expeditions.

Two permanent GNSS stations located in Cornish and Horseshoe islands which are funded
by University of Tasmania were visited. Since it is planning to install permanent GNSS
stations in future by Turkey, designs of these stations were examined. Station in Cornish
island has not real-time data transfer capability. Thus, data collected in the receiver were
downloaded and sent to the people who are in charge of data management.

For tectonic monitoring, it is preferable to have permanent GNSS stations with inter-station
distances over 50 km. Thus, although Turkish Scientific Research Camp is founded on
Horseshoe island, it is decided not to install a permanent GNSS station to avoid
redundancy, due to the existence of a station funded by University of Tasmania. A
reconnaissance was conducted, and offshore Faure islands which are away from the effects
of the melting glaciers were selected as prospective location for a future installation.
Studies of designing a permanent GNSS station which will send the collected observations
on real-time basis have already been started.

Investigation of various studies which can be carried out in Antarctica in future by General
Directorate of Mapping such as, orthophoto map production using unmanned aerial vehicle,
gravity measurements, installation of a tide-gauge station, utilization of the high-resolution
national satellite images is being continued.

Keywords: Polar Geodesy, GNSS, tectonic, mapping.
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BARTON YARIMADASI PERMAFROSTLARININ TURK
ULUSAL ANTARKTIK PROGRAMININ iLK JEOFIZIK
VERILERI ILE GORUNTULENMESI VE iZLENMESI
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1 Karadeniz Teknik Universitesi, Jeofizik Miih., Trabzon
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Buzul ortamlar yer kiirenin karasal alanmnin %’ 1 {izerinde dagilim gosterirken,
permafrostlar bu dagilimda en fazla paya sahibi olan yapilardir. Ancak, 6zellikle Antarktika
basta olmak iizere, permafrost yapilarinin yayilim gosterdigi birgok konumda, ulagim ve
lojistik anlamdaki zorluklar nedeniyle az sayida bilimsel g¢alisma bulunmaktadir. Bu
calismalarin biiyiikk bolimili ise uzaktan algilama, yiizey gozlem ve Olglimlerine
dayanmaktadir. Bu g¢alismalar, permafrost gibi karmasik bir yapiin igerisinde gelisen
stireclerin anlagilmasit igin yeterli olmamakta ve yerinde ¢aligmalart mecbur kilmaktadir.
Kore Cumbhuriyeti’ ne ait King Sejong istasyonunun bulundugu Barton Yarimadasi,
permafrost yapilarinin goriilebilecegi bir¢ok buzsuz lokasyona sahiptir. Barton Yarimadast®
nin hakim jeolojik formasyonu Sejong Formasyonu olarak isimlendirilir. Temel kaya gec
Paleosen-Eosen yasli ve ortalama kalinligi 150m dir. Sejong Formasyonu volkanik -
volkanoklastik kayaclar ve kongolomera, kumtasi ve kiltagi iceren sedimanter birimler
icermektedir. Bu ¢alisma, Ulusal Tiirk Antarktik Programi kapsaminda toplanan ilk jeofizik
verileri ve Barton Yarimadasindaki permafrostlarin ¢oklu jeofizik yOntemlerle
goriintiilenmesi ve izlenmesi amaciyla derlenen projenin ilksel sonuglarini sunmaktadir.
Ongoriilen proje sismik yontemler: sismik kirilma (ilk kirilma tomografisi), aktif yiizey
dalgas1 (Rayleigh dispersiyon egrisi), mikrotremor-gevresel giiriiltii (H/V yontemi); elektrik
yontem: elektrik 6zdireng tomografi ve elektromanyetik yontem: yer radari gibi farkli
jeofizik yontemlerden veriler igermektedir. Aktif tabaka ilk 1-1.5m lerde, P dalga hizi
1000-1200 m/s ve S dalga hiz1 yaklasik 700 m/s iken, aktif tabaka altinda 4 farkli konumda
buzca zengin birimler P dalgasi igin 3200-4200 m/s ve S dalgasi i¢in 2000 m/s ile
goriilmektedir. S dalgasi hiz profilinde buzca zengin birim ile temel kaya arasinda P dalga
hiz1 5000 m/s ve S dalga hiz1 1400 m/s olan bir gecis birimi gézlenmistir. Sonrasinda, temel
kaya yaklasik 30m de konumlanmakta ve S dalga hizi 3000 m/s dir. 16 farkli konumda
yapilan mikrotremor Ol¢iimleri temel frekans1 7.42 Hz gostermekte ve bu deger ¢alisma
alaninin bilylik ¢cogunlugu igin kararli goriinmektedir. Bununla beraber, okyanus dalgasi
etkisi 30 Hz de agikga goriilmektedir. Sonug olarak ilksel sonuglar, mevcut permafrost
yapisinin ince aktif tabaka ve biiyilk boyutlu buzsuz bolge igermesi nedeniyle “siireksiz
permafrost” oldugunu goéstermektedir. Yer altinin derin boélgelerine ait temel frekans ve S
dalga hiz1 temel kayay: yiiksek siki ve masif olarak karakterize etmektedir. Ongdriilen
projenin bir sonraki adimi permafrost yapilarindaki geometrik ve yapisal degisimlerin
degisik zaman araliklarinda yapilacak daha fazla 6lgiimle takip etmektir. Proje ekibi bu
projeyle kiiresel 1sinma, iklim degisikligi v.b. arastirmalara veri saglama arzusundadir.
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IMAGING AND MONITORING OF PERMAFROST OF
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While glacial regions are distributed over Y4 of the terrestrial mass of the earth, permafrosts
are the ones with the greatest ratio in this distribution. However, especially in Antarctica,
there are few scientific studies due to difficulties in terms of transportation and logistics.
For this reason, most of the scientific studies are based on remote sensing, surficial
observation and measurements. These studies are not enough to understand the processes
occurred into a complex structure such as permafrost, and make it necessary in-situ
methods. Barton peninsula, where the King Sejong Station of Republic of Korea is located,
has many ice-free locations that could be seen permafrost structures. The dominant
geologic formation of Barton Peninsula is named as Sejong formation. While the base rock
is aged Late Paleocene-Eocene, average thickness is 150m. Sejong formation consists of
volcanic and volcanoclastic rocks and sedimentary units involving of conglomerate,
sandstone and siltstone. This study presents the first geophysical data of National Turkish
Antarctic Program and the primary results of the project which has been composed in order
to image and monitor of the permafrost of Barton Peninsula by multi-geophysical. The
proposed project includes geophysical data by various methods: seismic methods; seismic
refraction (for first arrival tomography), active surface wave (for Rayleigh dispersion
curve), microtremor-ambient noise (for H/V), electrical method; electrical resistivity
tomography, electromagnetic method; ground penetrating radar. While active layer is seen
in first 1-1.5 meters with 1000-1200 m/s for P-wave and approximately 700 m/s for S-
wave, four main ice-rich structure appears under the active layer on district spatial locations
with 3200-4200 m/s for P-wave, 2000 m/s for S-wave. It can be seen on S-wave velocity
profile that a transition unit between base rock and ice-rich permafrost presences with 1400
m/s for S-wave, 5000 m/s for P-wave. Then, base rock is located approximately at 30 m
with 3000 m/s for S-wave. Ambient noise measurements for 16 location mostly
demonstrate stabile fundamental frequency as 7.42 Hz. Also, ocean wave effects are clearly
seen on 30 Hz. As a result, primary results demonstrate that the permafrost structure could
be named as “discontinues permafrost” with thin active layer and large scale unfrozen zone.
Fundamental frequency and S-wave velocity of deeper parts show that base rock could be
characterized as highly stiff and massive. The next step of the proposed project is to create
time-lapse section with more measurements on different time periods and following
structural and geometrical changes of the permafrost. The project crew hopes to provide the
data for different aspects of several researches such as global warming, climate change-
cycling, e.t.c.
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DONMUS TOPRAKLARIN AKTiF KATMAN DINAMIGI VE
FiZIKSEL VE KIMYASAL OZELLIKLERI, KING GEORGE
ADASI (BATI ANTARKTIKA)
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Yerkiire iizerindeki tiim permafrost alanlarin %25’ine sahip olan Antarktika’da bu 6zel
olusumlarin ¢aligilabilecegi onemli alanlarin basinda %14’ buzla kapli olmayan Bati
Antarktika gelmektedir. Bu gibi alanlar ise kitanin jeolojik ge¢misinin ve giincel gelisim
stireglerinin birlikte degerlendirilebilecegi 6zel kosullar1 yansitan ¢okellere ve topraklara ev
sahipligi yapmaktadir. Bu alanlarin fiziki kosullar bakimindan g¢alisilmaya daha agik olusu
o6nemli bir kolaylik gibi goriinse de ayn1 zamanda kita iizerinde her gecen giin artan insan
etkisinden otiirii kirlenme ve/veya zarar gérmeye de agik olmalari anlamina gelmektedir.
Bu ise, bahsi gegen bolgelerin dogal bilimsel degerlerini yitirmeden, Oncelikle
incelenmelerini daha da acil ve 6nemli kilmaktadir. Bu ¢ergevede en ilgi ¢eken jeolojik
olusumlarin basinda kita genelindeki topraklart niteleyen donmus toprak alanlari
gelmektedir. Bu alanlarin kendine 6zgii 6zelliklerinin basinda ise bir aktif katman yapisina
sahip olmalar1 gelmektedir. Diinyanin bilinen diger toprak tiirlerinden farkli olarak oldukga
dinamik bir geligim siirecine sahip bu aktif katmanlarin daha detayli incelemelerine ihtiyag
vardir. Bu ¢alisma kapsaminda, Bati Antarktika’da yer alan Giiney Shetland Adalari’ndan
King George Adasi ilizerinde gerceklestirilen bir dizi karot 6rnegi alma isleminden, drnek
alimlarinin dogrudan permafrost alanlarda gergeklestirildigi ve toplam uzunluklart yaklasik
110 cm olan ii¢ adet karot orneginin fiziksel ve kimyasal olarak incelemeleri
gerceklestirilmistir. Elde edilen bilgiler bu katmanlarin gelisim siirecleri ve dinamikleri
cergevesinde degerlendirilecektir.

Bu c¢alisma T.C. Cumhurbaskanligi himayesinde, T.C. Sanayi ve Teknoloji Bakanlig1
uhdesinde ve ITU Kutup Arastirmalart Uyg-Ar Merkezi koordinasyonunca gergeklestirilen
TAE-I11-ikili Is Birligi Projeleri kapsaminda desteklenmistir.

Anahtar Kelimeler: Donmus topraklar, aktif tabaka, jeokimya, King George Adasi
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ABSTRACT

In Antarctica, which has 25% of all permafrost areas on the earth, Western Antarctica is
important with its 14% ice-free surface area where these special soil formations can be
studied. Such ice-free areas are home to sediments and soils that reflect special conditions
in which geological past and current development processes of the continent can be
evaluated together. Although these areas seem to be more convenient to work in terms of
physical conditions, it is also clear that these areas are open to pollution and/or damage
because of the increasing anthropogenic influence on the continent. This makes it even
more urgent and important to examine these regions before losing their natural scientific
values. Within this framework, the most interesting geological formations are permafrost
areas that characterize soils throughout the continent. One of the special features of these
areas is that they have an active layer structure. Unlike other known soil species on the
earth, more detailed investigation of these active layers, which have a very dynamic
development process, is needed. In this study, physical and chemical investigations of three
core samples, which were performed directly in permafrost areas from a series of core
sampling on the King George Island of South Shetland Islands in West Antarctica, were
carried out with a total length of approximately 110 cm. The obtained data will be
evaluated within the framework of the development processes and dynamics of these layers.

This study was carried under the auspices of Presidency of The Republic of Turkey,
supported by the Ministry of Industry and Technology, and coordinated by Istanbul
Technical University (ITU) Polar Research Center (PolReC) within the TAE-III-Bilateral
Research Projects.

Keywords: Permafrost, active layer, geochemistry, King George Island
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TURKIYE’DE ANTARKTIK METEORITLER HAKKINDAKI
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Bu c¢alismada, NASA - Johnson Uzay Merkezi ile Ege Universitesi arasinda yapilan
protokol geregi, Antarktika’dan 60 yila yakin siiredir NASA tarafindan toplanan
goktaglarindan Howardite tiirii 6rnekler iizerine yapilan c¢aligsmalardan bahsedilecektir.
Aragtirma ekibi, Portekiz Coimbra Universitesi Kimya Béliimii’nden Prof. Dr. Rui Fausto
ve Dr. Bernardo Nogueira, Bulgar Bilimler Akademisi Fizikokimya Enstitiisii Elektron
Mikroskopi ve Mikroanaliz Laboratuvari’ndan Dr. Bogdan Ranguelov, Miinih Devlet
Mineraloji Koleksiyonu’ndan Prof. Dr. Melanie Kaliwoda ve Ege Universitesi Merkezi
Arastirma Test ve Analiz Laboratuvart Uygulama ve Arastirma Merkezi’nden (EGE-
MATAL) Ars. Gor. Dr. Cisem Altunayar Unsalan’dan olusmaktadir. Bu sunumda ayrica,
Tirkiye’de 1930°1u yillardan gliniimiize dek goktaglari {izerine yapilmis ve yapilmakta olan
aragtirmalar hakkinda ¢ok kisa bilgi verilerek, Antarktik goktaslar1 iizerine yapilan bu ilk
calisma hakkinda detayli bilgiler verilecektir. Antarktika’ya diismiis olan howardite tiirii
meteoritlerin 4 Vesta asteroidinin yilizeyinde yer alan Rheasilvia ¢arpma tabanindaki
Antonia kraterinden koptuklari, Ozan Unsalan’mn basyazar oldugu 2019 tarihli bir makale
ile kanitlanmigtir. Dolayisiyla bu tiir meteoritler {izerine yapilan arastirmalarin, bu
asteroitlerin ge¢misleri ve olusum mekanizmalart hakkinda daha ayrintili bilgileri ortaya
¢ikaracagi bir gercektir.

Anahtar Kelimeler: Antarktika, goktaslari, meteoritler, spektroskopi
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THE FIRST RESEARCH ON ANTARCTIC METEORITES IN
TURKEY: SPECTROSCOPIC, STRUCTURAL AND
THERMAL INVESTIGATIONS ON ANTARCTIC
HOWARDITE TYPE METEORITES

Ozan Unsalan®
®Ege University Science Faculty Physcis Department, Bornova, lzmir, Turkey
(e-mail: ozan.unsalan@ege.edu.tr)

ABSTRACT

In this study, according to the protocol between NASA and Ege University, it will be
mentioned the investigations at Ege University on Antarctic Howardite type meteorites
which have been collecting by NASA for over 60 years. Research team consist of Prof. Dr.
Rui Fausto and Dr. Bernardo Nogueira of Coimbra and University, Portugal, Dr. Bogdan
Ranguelov of Bulgarian Academy of Sciences Physical Chemistry Institute Electron
Microscopy and Microanalysis Laboratory, Bulgaria, Prof. Dr. Melanie Kaliwoda of
Munich State Mineralogy Collection, Germany and Res. Asst. Dr. Cisem Altunayar-
Unsalan of Ege University Central Test and Analysis Laboratory Application and Research
Center (EGE MATAL), Turkey. Besides, this presentation involves a very brief
information on the research on meteorites conducted in Turkey since 1930s until today. The
source of Howardite type meteorites which fell in Antarctica was recently proven by Ozan
Unsalan and his team of 79 researchers to be excavated from an impact crater named
Antonia which is located in Rheasilvia impact basin on the surface of 4Vesta asteroid.
Thus, such investigations will elucidate the histories of these asteroids and their formation
mechanisms and give detailed information on them.

Keywords: Antarctica, meteorites, spectroscopy
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Bu ¢aligmada, Gronland’ta kayit edilen dort adet buzul depremini analiz ettik (Manyitiit ~5
and peryot > 30 s) ve tespit edilen yilizey sismik dalgalarin, istasyon dizilimi transfer
fonksiyonlarindan faydalanarak, Gpfksimulator programindan hareketle, istasyon dizilimi
tepkisinin temel prensiplerini ve frekans-dalgasayisi simiilasyon yontemini, Alman
Bolgesel Sismik Istasyonlarina uyguladik. Bu nedenle, bu galisma, 2008 yili giincelleme
tarihli Gronland depremlerinin  frekans-dalgasayist  sonuglarini  ortaya ¢ikarmayi
amaglamaktadir. Gpfksimulator programi veri-islemde kullanilan temel 6ncelikli unsur,
dalga yavaslamasi, azimut ve geri azimut acisal parametrelerini kestirebilmek ve kayit
edilen sismik dalganin istasyon cevabini anlayabilmek i¢in dalga formlarini tespit etmektir.
Bu islem temel olarak, dort buzul depremini tanimlayabilmek i¢in, sismik fazlarinin ilk
varig zamanlarini, istasyon dizilim tepkisine bagli olarak analiz edip goriintiillemektedir.
Ayni zamanda, calismamizda tespit edilen depremlerin istasyon dizilim tepkilerine dair
parametreleri de siralayarak, buzul depremlerinin dogasina bagli olarak, dizilim tepkisi
goriintiilerini ¢gikarttik.

Analiz boyunca, her bir buzul olay: tespiti i¢in, kullandigimiz Sismik Handler programi
parametre bilgisinden, koordinat (x, y), azimut ve yavaslama degerlerine ulastik. Istasyon
dizilimi tepkisinin, hesaplanan parametreleri asagida sirayla verilmektedir; Bant gecirimli
filtre: 35s-70s; Frekans araligi: 0.02857-0.01429 Hz; istasyon dizilim tepkisi goriintiisii i¢in
kullanilan en iyi frekans degeri: 0.02 Hz (desimal degismemektedir: 0.03 ve 0.01 degerleri
tahmin disidir); Hiz: 1700 m/s (Plio-Kuvaterner yash ¢okeller igin) ve iliskili dalgasayisi
araligi:  0.0001056-5.2816e-5. Istasyon dizilim geometrisinden kaynaklanan, farkli
azimutlardaki ¢oziiniirlikk farkliliklarini gosteren dizilim transferi fonksiyonlarmin iki
garpici Orneginde, transfer fonksiyonlarinda goériilen bir ¢ok kenar loplarinin, tek istasyon
noktalar1 arasindaki uzak mesafelerin etkisinden kaynaklandig1 gériilmektedir. Ortaya ¢ikan
yavaslama ve azimut degerleri, 1sin olusturma teknigiyle kontrol edildikten sonra. Goriiniir
hiz ve spesifik geri-azimut kombinasyonu ile her bir istasyon igin gecikme zamanlari,
istasyon dizilimi 1s1nim hesaplamak igin ayrica tespit edildi. Istasyon dizilimindeki her bir
istasyonda kayit edilen sismik sinyallerin geri azimutlarina ve dizilimin baz istasyonuna
bagli olarak, her bir istasyon pozisyonuna, hesaplanan gecikme zamanlari iligkilendirildi.

Sonugta, istasyon dizilimi geometrisinin, azimut farkliliklarini kontrol ettigi gdzlendi, bagka
bir deyisle, istasyonlar arasindaki uzakliklar, istasyon dizilimi transfer fonksiyonunda
gorlilen kenar loplarmin pozisyonunu ve c¢oziilebilir en biiyiilk dalga sayisini tespit
etmektedir: uzaklik yada mesafe ne kadar kisa olursa, ylizey dalga boyu da o kadar kisa
olmaktadir.

Anahtar Kelimeler: Gronland, Buzul depremleri, Yiizey (Rayleigh) dalgalari, frekans-
dalgasayisi dizilim simiilasyonu, Transfer fonksiyonu.
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SURFACE WAVE-DATA ANALYSIS OF GLACIAL
EARTHQUAKES OBSERVED IN GREENLAND

Mustafa Toker?

8Yuzuncu Yil University, Engineering Faculty, Geophysics Division, Van-Turkey
tokermu@gmail.com

ABSTRACT

In this study, we have analyzed the four glacial events (Mw ~5 and T > 30 s) recorded in
Greenland and applied frequency-wavenumber (fk)-array response simulation to German
Regional Seismic Network (GRSN) using array transfer functions of surface waves
(Rayleigh) and basic procedure of the array response by Gpfksimulator (GEOPSY)
software. This study aims to present fk-array response results for Greenland updated
through 2008. The main processing step used at Gpfksimulator is to attribute waveform
patterns to estimate the slowness, azimuth and back-azimuth parameters and to perform
event array process. This process analyzes and images the array response simulation to
associate seismic phase arrivals to define the glacial events. We also list the array response
simulation parameters of these events and illustrate array response images regarding the
nature of the glacial earthquakes with GRSN seismic network (GERMAN-GR and
GEOFON-GE). Through data analysis, the relative coordinates (X, y), azimuth and
slowness are provided by Seismic Handler Manual (SHM) parameter information for each
detected event.

The estimated parameters for array responses are the following; Bandpass filter: 35s-70s;
Frequency range: 0.02857-0.01429 Hz; The best frequency value to use for response image:
0.02 Hz (decimals not changed: the values 0.03 and 0.01 are out of the range); Velocity:
1700 m/s (for Plio-Quaternary sediments) and the corresponding wavenumber range:
0.0001056-5.2816e-5. We computed two distinct samples of array transfer functions,
showing resolution differences in different azimuths caused by the array geometry. The
many side lobes of the transfer function are due to the effect of the larger distances between
the single array sites. The resulting slowness and azimuths are checked using the
beamforming of SHM. The delay times for each station by a specific backazimuth and
apparent velocity combination are defined to calculate an array beam. We related the
calculated delay times to the relative position of the single sites with respect to the array’s
reference point and to the backazimuths of the seismic signals recorded at the stations of the
array.

As a result, the geometry of the array controls the azimuthal dependences, suggesting that
the distances between the stations define the position of the side lobes in the array transfer
function and the largest resolvable wavenumber: the smaller the mean distance, the smaller
the surface phase wavelength.

Keywords: Greenland, Glacial earthquakes, Surface (Rayleigh) waves, FK-Array
simulation, Transfer function.
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A

HASSAS NOKTA KONUMLAMA YONTEMIi’nin
ANTARKTIKA’DA KULLANILABILIRLIGI UZERINE BiR
ARASTIRMA

Reha Metin ALKAN?, Serdar EROL ?
3 ITU Geomatik Miihendisligi Boliimii, Istanbul, T tirkiye
(alkanr@itu.edu.tr)

0z

International GNSS Service (IGS) basta olmak iizere pek ¢ok kurulus tarafindan tretilerek
hizmete sunulan hassas uydu yoriinge ve saat bilgileri, klasik GNSS (Global Navigation
Satellite System-Kiiresel Navigasyon Uydu Sistemi) uygulamalarina yeni bir bakis agisi
getirmistir. Bu kapsamda, giinlimiizde tek bir GNSS alicisi ile toplanan kod ve faz 6l¢iileri
$6z konusu bu hassas yoriinge ve saat {irlinleri ile birlikte degerlendirilerek, oldukea yiiksek
dogrulukla konum belirlemek miimkiin hale gelmistir. Hassas Nokta Konumlama (PPP-
Precise Point Positioning) adi verilen bu yontem ile santimetre (hatta milimetre)
mertebesinde dogrulukla statik veya kinematik olarak oldukca kolay bir sekilde kiiresel bir
referans sisteminde konum belirlenebilmektedir. Yontemin bir bagka referans istasyonunda
toplanan veriye ihtiya¢ duymamasi saha g¢alismalarini oldukga kolaylastirmanin yani sira,
6lgme maliyetlerini de 6nemli dl¢lide diisiirmektedir. Sahip oldugu pek ¢ok avantaj PPP
yontemini 6n plana ¢gikarmis, pek ¢ok farkli bilimsel ve pratik uygulamada yaygin olarak
kullanilmasin1  saglamistir. Bununla birlikte yontemin, c¢cm mertebesinde dogruluga
erigebilmesi i¢in uygulanan algoritmaya bagli olarak 6lgmelerin baslangicinda 30 dakika ve
lizeri bir gozlem siiresine (yakinsama siiresine-convergence time) ihtiyag duymasi,
yontemin 6nemli bir dezavantaj1 olarak goriilmektedir.

PPP yontemi ile konum belirleyebilmek igin giiniimiizde farkli veri degerlendirme
secenekleri bulunmaktadir. Bunlarin igerisinde 0Ozellikle web-tabanli online GNSS
degerlendirme servisleri 6ne ¢ikmaya baglamistir. Zira bu servislerin kullanimi ¢ok temel
diizeyde GNSS bilgisi gerektirmekte olup, kullanicilarin tek bir alici ile topladiklar: verileri,
baz1 secenekleri segip, kolay kullanimli arayiizler aracilifiyla (veya e-mail/ftp araciligiyla)
servise gondermeleri yeterli olmaktadir. Diinyada pek ¢ok arastirma merkezleri,
iiniversiteler tarafindan gelistirilen bu servisler ya PPP yontemini uygulayarak mutlak
olarak (APPS, CSRS-PPP, magicGNSS ve Trimble RTX gibi), ya da rolatif yontem
uygulayarak (SCOUT, OPUS ve AUSPOS gibi) konum belirleyebilmektedir. Servislerin
basarilarinin 6nemli nedenlerinden birisi de, bu servislerin geri planinda diinyaca bilinen
bilimsel/akademik GNSS degerlendirme yazilimlarmin kullanilmasidir.  Yazilimlar
degerlendirme asamasinda parametreleri belirlerken, literatiirde genel kabul géren
secenekleri esas almaktadir.

Bu ¢aligmada, iilkemizin “Antarktika’ya Bilim Ussii Kurulmasi Projesi” kapsaminda
bilimsel kamp kurdugu Horseshoe adasina en yakin siirekli IGS GNSS istasyonlarindan
olan Anvers Island’da bulunan Palmer Station (PALM) ile, Adelaide Island’da bulunan
Rothera Station (ROTH) istasyonlarinda toplanan 24 saatlik veriler (son 12 ay boyunca, her
aym 25’ine ait 24 saatlik veriler), en yaygin web-tabanli degerlendirme servislerinden olan
APPS, CSRS-PPP, magicGNSS ve Trimble RTX ile degerlendirilerek, olduk¢a ekstrem
atmosferik ve topografik kosullara sahip olan bu bolgede PPP ydnteminin performansi
arastirilmistir. Elde edilen sonuglar, PPP yontemi ile tek bir alici ile toplanan verilerin
degerlendirilmesiyle 1-2 cm dogrulukla konum ve yiikseklik belirlemenin miimkiin
oldugunu gostermistir.

Anahtar Kelimeler: GNSS, PPP, Web-tabanli Online GNSS Veri Degerlendirme Servisi.
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A RESEARCH ON THE USABILITY OF PRECISE POINT
POSITIONING METHOD IN ANTARCTICA

Reha Metin ALKAN?, Serdar EROL ?
4ITU Department of Geomatics Engineering, Istanbul, Turkey
(alkanr@itu.edu.tr)

ABSTRACT

Precise satellite orbit and clock information produced and served by several organizations,
mainly the International GNSS Service (IGS), has given a new perspective to traditional
GNSS (Global Navigation Satellite System) applications. In this context, it is now possible
to determine the position with very high accuracy by evaluating the code and carrier-phase
observations collected with a single GNSS receiver together with these precise products.
With this method called Precise Point Positioning (PPP), it is possible to determine the
position in a global reference system very easily with centimeter (or even millimeter)
accuracy in static or kinematic modes. The fact that the method does not require data
collected at any reference station makes field work much easier and also reduces surveying
costs significantly. Several advantages of PPP method have come to the fore and have been
used widely in many different scientific and practical applications. However, the method
requires a convergence time of 30 minutes or more at the beginning of the measurements
depending on the algorithm applied in order to achieve accuracy in cm level and this can be
seen as an important disadvantage.

Nowadays, there are different data processing options for determining the position with
PPP method. However, especially web-based online GNSS data processing services have
come to the fore. Because the use of these services requires a very basic level of GNSS
knowledge and users can send the data that they collected with a single receiver to the
service via easy-to-use interfaces (or e-mail / ftp) after selecting some main options. These
services, developed by many research centers and universities around the world, can
calculate the position either by PPP, i.e. absolute method, (such as APPS, CSRS-PPP,
magicGNSS and Trimble RTX services) or by relative method (such as SCOUT, OPUS and
AUSPOS services). One of the main reasons for the success of the services is the use of
scientific/academic GNSS processing software which are known worldwide. In the
processing stage, the software used the parameters based on the generally accepted options
in the literature.

In this study, two IGS Network stations’ data, Palmer Station (PALM) in Antwerp Island
and Rothera Station (ROTH) in Adelaide Island in Antarctica Continent have been used.
These points were the nearest to the Horseshoe Island, where Turkey has established a
scientific camp. The 24-hour data collected (on 25th of each month for 12 months) at both
stations were used with the most common web-based processing services APPS, CSRS-
PPP, magicGNSS and Trimble RTX in order to investigate the performance of PPP method
at this region having extreme atmospheric and topographic conditions. The results showed
that it is possible to determine the 2D position and height with 1-2 cm accuracy by
evaluating the data collected with a single receiver by PPP method.

Keywords: GNSS, PPP, Web-based Online GNSS Data Processing Service.
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BENTIK TOPLULUKLAR: ON BULGULAR
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Bu calisma, Antarktika Yarimadasi’nin kuzeybatisinda TAE-II rotasi iizerinde denizden alinan
orneklerin incelenmesine sonucu elde edilen ilk sonuglari kapsamaktadir. Calisma sirasinda 8
farkli lokalitede -20 ile -60 m arasinda degisen derinliklerde, deniz tabanindaki ¢amurlardan
grab yontemiyle 6rnek alimi gerceklestirilmistir. Sediman numuneler, icerisinde siyah zonlar
bulunan yesilimsi gri renkli yiiksek su igerikli siltli kil (balgik); siyahimsi, yesilimsi gri renkli,
az sulu ince kumlu silt ve kahverengimsi gri renkli, ince ¢akil taneleri igeren, kumlu siltli kil
litolojilerinden olugmaktadir. Numunelerin organik igerik bakimindan zengin ve pis kokulu
olmalar1 dikkat ¢ekicidir. Incelenen ¢okellerde mollusk, bentik foraminifer, ostrakod ve diyatom
tiirleri bulunmus; Planktik foraminifer, nannoplankton ve palinomorf topluluklari ile ilgili ise hi¢
bir bulguya rastlanilmamistir. Bulgulara goére, Hovgaard adasi kiyilarinda yaklasik 60 m
derinlikte bivalvelerden Aequiyoldia eightsii (Jay, 1839) ve Laternula elliptica (P.P. King, 1832)
ile ostrakodlardan Cytheropteron (Loxoreticulatum) fallax (Mueller, 1908) rastlanilmustir.
Horseshoe adasi'ndaki bulgular arasinda bazaltlar {izerine yerlesmis olarak yasamakta olan
giincel patelloid gastropodlardan  Nacella concinna (Strebel H., 1908)nin varligi dikkat
cekicidir. Adanin kiyilarindan alinan g¢okellerde ostrakodlardan Copytus caligula Skogsberg,
1939, Austrotrachyleberis antarctica (Neale, 1967), Australicythere devexa (Mueller, 1908),
Cativella bensoni Neale, 1967, Cytheropteron acuticaudatum Hartmann, 1986 bulunmustur.
Bunlarin  diginda ¢Okellerde Lobatula lobatula (Walker and Jacob), Paracassidulina
sagamiensis (Asano and Nakamura, 1937), Haplophragmoides constrictus, Haplophragmoides
constrictus, Haplophragmoides constrictus, Miliammina echigoensis, Miliolinella obesa,
Miliolinella dilatata, Pyrgo williamsoni, Sigmolina sigmoidea gibi bentik foraminifer tiirlerine
de rastlanilmustir.
Calisma alanindaki adalar aktif levha hareketlerinin oldugu bir ortamda yer almakta olup,
baslica magmatik ve metamorfik kayalardan olusmaktadir. Orneklerin alindigi bélgeler
yerlesimin, niifus yogunlugunun, sanayinin ve deniz tagimaciliginin olmadig1 dogal ortamlardir.
Buna karsilik, numuneler iizerinde yapilan jeokimyasal analizleri sonucu, lokalitelerde
ferromagnezyen ve metalik elementlerin (Al, B, Cd, Co, Cr, Cu, Fe, Mn, Ni, Zn, Na, Mg, K, Ca
ve P) konsantrasyonlariin ortalamadan nispeten yiiksek ve birbirine yakin oldugu saptanmustir.
King George adasindan alinan 6rneklerde Mn ve Fe degerlerinin yiiksekligi dikkat ¢ekicidir.
Bunun sebebinin ana kayadan gelen cevherler olabilecegi diisiiniilmektedir. Yine kiy1
denizlerindeki ekosistemlerde dogal olarak yiiksek seviyede bulunan bakir ve kadmiyum gibi
agir metaller gastropod Nacella concinna'nin dokularinda birikebilmektedir. Yine bu nedenle,
Horseshoe adasinda bulunan Nacella concinna'nin biinyesine aldigi agir metallerin buzullarin
erimesi sirasinda c¢evrede bulunan volkanik kokenli birimlerden kaynaklandigi ve ¢okellerden
gelen siiziilmiis sulara bagli oldugu diigiiniilmektedir.
Anahtar Kelimeler: mollusc, bentik foraminifer, ostrakod, agir metal, jeokimya
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ABSTRACT
This study covers the first results obtained from the examination of samples taken from the sea
on the TAE-II route in the northwest of Antarctic Peninsula. The study was conducted in 8
localities and samples were taken from the muds of the seabottom at depths ranging from -20 to
-60 m, by using grab method. Sediment samples consist of greenish gray high water content silty
clay (slime) with black zones and sandy silty clay lithologies containing blackish, greenish gray
colored, less watery fine sandy silt and brownish gray colored fine gravel grains. It is remarkable
that the samples are rich in organic content and smelly. The samples were transferred to the
relevant experts and examined for fauna, flora and palinomorph communities and geochemical
properties. As a result of the examination, mollusc (gastropod, bivalve), benthic foraminifera,
ostracod, diatom species were found; But, no evidence was found regarding planktic
foraminifer, nannofossil and palinomorph communities.
According to the findings, Aequiyoldia eightsii (Jay, 1839) and Laternula elliptica (P.P. King,
1832) from bilvalves and Cytheropteron (Loxoreticulatum) fallax (Mueller, 1908) were found
on the shores of the island of Hovgaard. Among the findings of the island of Horseshoe living as
basalts settled on the current patelloid gastropods from Nacelle concinna (H. Strebel, 1908) 's
presence is remarkable. Ostracod species, Cytheropteron (Loxoreticulatum) fallax (Mueller,
1908) was also found in the same locality. Moreover, benthic foraminifera species such as
Lobatula lobatula (Walker and Jacob), Paracassidulina sagamiensis (Asano and Nakamura,
1937), Haplophragmoides constrictus, Haplophragmoides constrictus, Haplophragmoides
constrictus, Miliammina echigoensis  Miliolinella obesa, Miliolinella dilatata,
Pyrgo williamsoni, Sigmolina sigmoide were found.
The islands in the study area are located in an environment with active plate movements and
consist mainly of magmatic and metamorphic rocks. The regions where samples are taken are
natural environments where there is no settlement, population density, industry and maritime
transport. On the other hand, as a result of the geochemical analysis of the samples, the localities
of the ferromagnesian and metallic elements (Al, B, Cd, Co, Cr, Cu, Fe, Mn, Ni, Zn, Na, Mg, K,
Ca and P) concentrations were found to be relatively high and close to each other. The highest
Mn and Fe values of one sample from King George Island are noteworthy. It is thought that this
may be caused by ores from the bedrock around. Heavy metals such as copper and cadmium,
which are naturally high in the coastal ecosystems, can accumulate in the tissues of gastropod
Nacella concinna. For this reason, the heavy metals Nacella concinna on the island of
Horseshoe is considered to have been due to the volcanic origin of the units during the melting
of the glaciers and due to the leachate from the sediments.
Keywords: mollusc, benthic foraminifer, ostracod, heavy metal, geochemistry
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Antarktika Yarimadasi’nin batisinda yer alan Calmette Korfezi'nden TAE-2 seferi sirasinda
alman 75 cm uzunlugundaki sediman karotu ¢oklu parametre yontemler ile Holosen siiresince
kiiresel iklim degisimlerinin izlerini yliksek hasssiyette ortaya cikarabilmemizi saglamustir.
Karotta yapilan detayli sedimentolojik gézlemler, ITRAX-XRF element analizleri, Cok Sensorlii
Karot Tarayicist ve paleontolojik caligmalardan elde edilen veriler bolgedeki birkag yiliz yillik
iklimsel degisimlerin saptanabilmesine olanak saglamustir.

Karottan alinan sistematik numunelerde yapilan paleontolojik ¢alismalar sayesinde polen ve
diyatom analizleri tamamlanmstir. Ozellikle karotta radyokarbon yaslandirma yapilmasi icin
karotun 4 farkli seviyesinden belirli polen tiirleri Grneklenmistir. Paleontolojik g¢aligmalar
kapsaminda karotta yapilan diyatom analizleri ge¢mis deniz suyu sicakligi, deniz suyu tuzlulugu
ve birincil organik iiretimindeki degisimlerin anlagilmasinda onemli bir yer tutmaktadir.
Bolgede sogumaya bagli deniz buzu ilerlemesi (sea-ice) ve isinmayla deniz buzu (sea-ice)
erimesiyle agik okyanus (open-water) sartlarinin olusumu diyatomlarla belirlenerek iklimsel
degisimler hakkinda yliksek ¢Oziiniirliikte bilgi saglanabilmektedir. CLMO1 karotu boyunca 13
seviyeden almman sediman Orneginde diyatom analizi sonucu toplam 46 tiir belirlenmistir.
Karotta yiizde olarak en bol bulunan tiirler sirasiyla Thalassiosira antarctica T1, Thalassiosira
antarctica T2, Fragilariopsis curta, Fragilariopsis obliquecostata’dir. Bu tiirlerden Fragilariopsis
curta, Thalassiosira antarctica T1, Eucampia antarctica, Fragilariopsis obliquecostata deniz buzu
ve (sea ice veya ice associated) goriilen tiirlerken, Thalassiosira antarctica T2, Fragilariopsis
kerguelensis acik okyanus sartlarinda (open-water) ¢okelen tiirlerdir.

Bolgede iklim degisimlerinin birincil canli iiretimi {izerinde meydana getirdigi ani degisimlerin
izleri karot ¢okellerinde koyu renkli ve organik maddece zengin oldugu diisiiniilen seviyelerin
varligindan anlagilmaktadir. Karottaki bu seviyelerde yiiksek organik karbon ile birlikte K, Ti ve
Fe gibi elementlerdeki artig buzullarin eridigi doénemlerde ana karadan kirintili malzeme
girdisinin arttigin1 gostermektedir. Ayni seviyelerde Ca/Ti oranindaki artis ise bu dénemlerde
deniz suyundaki birincil organik iretimin arttigini dogrulamaktadir. Bu organik iiretimdeki
artigin denize kirintt girdisi ile birlikte yliksek oranda inorganik besin elementlerinin kirintilarla
birlikte tagindigimi gostermektedir. Karotta yiiksek oranda organik malzemenin ¢okeldigi
zamanlarda denizdeki dip suyun anoksik veya yari-oksik oldugu, ayni seviyelerde artan Fe/Mn
degerinden anlasilmaktadir. ITRAX radyografi yontemi ile ortaya cikarilan milimetrik
kalinliktaki laminalarin bulundugu seviyelerde XRF element degisimlerinde K, Ti ve Fe gibi
elementlerin degerleri diisiik gozlenirken, Sr elementinin genel olarak yiiksek ¢ikmasi bu
donemde deniz suyundaki tuzlulugun artisna isaret etmektedir. Bu durum boélgede soguk ve
kurak donemleri yasandigini gostermektedir. Bu soguk veya buzullasma donemlerinde korfezde
deniz yiizeyinin donmasi bekleneceginden bu durumun deniz suyu kolonunda duragan ve sakin
kosullarin olugmasina yol agmig olmalidir. Bdylesi bir ¢okelme ortami karotta bu donemlere
karsilik gelen ince laminali seviyelerin kokenini de agiklamaktadir. Karot boyunca elde edilen
Ca, Ti, Fe ve manyetik duyarlilik degerleri kiiresel belirteclerle kargilagtirilmistir. Buna gore
olusturulan ilk yas modeli, karotun Holosen dénemini kapsadigini gostermektedir.

Anahtar Kelimeler: Antarktika Yarimadasi, sediman karotu, ¢oklu iklim parametreleri, buzul
hareketleri, Holosen, diyatom
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Giincel ortii/kita buzulu rekonstriiksiyonlar: ve iklim modelleri kutup sicakliklarinin ve
kiiresel deniz seviyesinin, son Interglasyal déonemde (LIG: gliniimiizden 130 — 155 binyil
once) ve Pliyosen’de olmak iizere, ge¢miste iki kere giiniimiiz degerlerinden biraz daha
yiiksek oldugunu gostermektedir. Son birkag milyon yilda Dogu Antarktik Buz Ortiisii’niin
(EAIS) dramatik incelmesi giincel c¢aligmalarda bildirilmistir. Ancak, bu bosalmanin
mekansal dagilisi ve ardindan gelen izostatik sekmeler/sigramalar, 6zellikle LIG ve
Pliyosen siiresince, kesfedilmemis olarak kalmistir. EAIS’in bu iki donemdeki 1sinmaya
nasil tepki verdigini ortaya koymak amaciyla, bu calismada Kralice Maud bdlgesindeki
Giiney Rondane Daglari’n1 arastirdik. Giiniimiizde, bu dag silsilesi EAIS’in kuzeye dogru
akigint engelleyen bir bariyer islevi géormektedir. Bu durum, dag silsilesinin giineyinde ve
kuzeyindeki buzul seviyesinin farkli olmasina neden olmaktadir. Silsilenin giineyinde buzul
yiizeyi deniz seviyesinden yaklasik 2500 metre yiikseklige kadar ¢ikar ve bir buzul platosu
olusturur. Kuzeyde ise buzul seviyesi yaklagik 1500 metrede bulunur. Bu topografya,
Giliney Rondane Daglari’n1 6zellikle LIG ve Pliyosen donemlerindeki kiiresel 1sinmanin
takibi icin essiz bir arazi laboratuvari haline getirmektedir. Bu ¢alismanin hedefi eratik blok
yiizeylerinden toplanan 73 adet yiizey numunesinde farkli kozmojenik izotop (*°Be, **C,
Al ve *Cl) olgiimleri sayesinde EAIS’in gerileme zamanimn, biyikliginin ve
frekansinin belirlenerek, bu kita buzulunun Giiney Rondane Daglari’ndaki drenaj sistemi
evrimini ortaya koymaktir.

2017-2018 sezonu calismamizdan elde ettigimiz sonuglara dayanarak, Ge¢ Miyosen’de
EAIS’in yiizeyinin bugiinkii aktif buzul ylizeyinden dort yiiz metre yiiksekte yer aldigi ve
buzul drenajmin kuzey dogu istikametinde oldugu sonucuna vardik. Ayrica Pliyosen
baglangicinda, buz yiizeyinin erime sonucunda algalmaya basladigin1 ve drenajdaki giliney-
kuzey baglantistnin Erken Pleyistosen oncesinde koptugunu belirledik. Dahasi, buz
yiizeyindeki bu algalmanin buzul drenajmin degistirerek dag silsilesindeki ana vadilere
ve/veya silsilenin etrafina kanalize olmasina neden oldugunu ortaya koyduk. Daha sonra,
LIG doneminde gergeklesen ikinci dramatik yiizey algalmasinin ve incelmenin,
Pliyosen’deki diislisiin aksine, sadece kita buzulunun kuzeyde bulunan algak kesimini
etkiledigini ve giineydeki yiiksek buzul alaninin bu degisikliklerden etkilenmedigi
sonucuna vardik.

Anahtar Kelimeler: Antarktika, Paleoiklim, Kiiresel Isinma, Buzul Gerilemesi, Yiizey
Giinlenme Yas Tayini
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ABSTRACT

Recent ice sheet reconstructions and climate models indicate that the polar temperatures
and global mean sea level were slightly higher than today at least two times: during the Last
Interglacial (LIG; 130,000 to 115,000 years ago) and the Pliocene. Although a dramatic
surface lowering of East Antarctic Ice Sheet (EAIS) during the last million years have been
recently reported, the spatial distribution of this lowering, especially in response to the LIG
and Pliocene warmings, remains unexplored. In order to discover EAIS’ behavior during
the two times of slightly warmer climate, we focus on the Ser Rondane Mountains in the
Queen Maud Land, which acts as a barrier to the EAIS. This is displayed by the difference
in altitude of the ice surface to the south and north of the mountain chain. To the south, ice
surface reaches altitudes above 2500 meters above sea level. Lowlands of ice are found at
altitudes of around 1500 meters to the north of the mountain chain. Such an ice-landscape
makes the Ser Rondane Mountains an ideal field laboratory to track the pace of the LIG and
Pliocene warmings. In this study, we aimed to use suite of cosmogenic nuclides (*°Be, *C,
%Al and *Cl) in 73 rock surface samples to decipher the timing, magnitude and frequency
of the surface lowering history and change in drainage pattern of the EAIS in the western
Ser Rondane Mountains.

Based on our results of the austral summer 2017-2018, we suggest that the surface of the
EAIS during the late Miocene was at least 400 meters higher than today and thus the ice
from the plateau was drained towards northeast over the mountain range. At the beginning
of Pliocene, ice surface started to decrease and the south-north linkage was already broken
prior to the Early Pleistocene. This surface lowering caused the ice drainage to be
channelized into either across or around the mountain range. Afterwards, a second dramatic
decrease in the ice surface elevation occurred during the LIG, in contrast to the Pliocene
lowering, this decrease seems to be limited to the ice lowlands to the north of the mountain
chain and the ice plateau to the south were not affected by the dramatic changes occurred
on the northern side of the mountain range.

Keywords: Antarctica, Paleoclimate, Global Warming, Deglaciation, Surface Exposure
Dating
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Bati Antarktika Yarimadasi'nda gozlenen hizli 1Sinma, deniz buzul kiitlelerinin hizli bir
sekilde pargalanmasina ve yakin gelecekte kaginilmaz bir sekilde kiiresel deniz seviyelerini
yiikseltecek olan kita buzullarmin inceltilmesi ve geri g¢ekilmesine neden olmaktadir.
Buzullar ile ilgili glinlimiizdeki gdzlemlerin ge¢mis verilerle desteklenmesinin yanisira
gelecekteki gelismelerini tahmin etmek i¢in de bdlgenin Ge¢ Kuvaterner buzul tarihini
anlamak ¢ok Onemlidir. Bu calisma kapsaminda Tiirk Bilim Ussii’niin kuruldugu
Marguerite Korfezi'ndeki Horseshoe Adasi'ndan, buzullarin erimesi sirasinda geride
biraktiklar1 kaya bloklarindan (eratik blok) aliman bes yeni kozmogenik 10Be yasi
sunulmaktadir. Deniz seviyesinin 80 m kadar {izerinden alinan pembe granit kaya ornekleri
12.900 ile 9400 y1l (12.9 + 1.1 ka ile 9.4 + 0.8 ka) arasinda degisen buzul ¢ekilme yaslari
vermistir. Antarktika'da yapilan diger calismalarida da kullanildig1 gibi en geng¢ blok yast
olan 9.4 + 0.8 ka bu ¢aligmada da buzulun erime yasi1 olarak kabul edilmistir. Bu yas verisi
de Marguerite Buz Nehri’nin ¢ok hizli bir sekilde inceltildigini gostermektedir. Holosen
déneminin baslangicina denk gelen bu yas bolgeden elde edilmis diger kozmogenik yas
verileri ve yakin bolgelerki diger vekil veriler (14C ve OSL yagslar) ile de mitkemmel bir
uyum i¢indedir.
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ABSTRACT

The rapid warming observed in western Antarctic Peninsula gives rise to a fast
disintegration of ice shelves, and thinning and retreat of marine—terminating continental
glaciers, which will inevitably raise global sea levels in the near future. Modern day
observations on ice sheets need to be backed up with palaeo—data and hence it is crucial to
understand the Late Quaternary glacial history of the region in order to predict their future
developments. We present five new cosmogenic 10Be exposure ages from Horseshoe
Island, in Marguerite Bay, where the Turkish Scientific Base is now installed, considered as
a type locality for very fast ice stream retreat. Four samples collected from erratic pink
granite boulders and cobbles at an altitude of c. 80 m a.s.l. yielded ages that range between
12.9 + 1.1 ka and 9.4 + 0.8 ka. As in other studies carried in Antarctica on erratics, we have
also chosen to report the youngest erratic age (9.4 £+ 0.8 ka) as the true age of deglaciation,
which confirm a rapid thinning of the Marguerite Trough Ice Stream (MTIS) at the onset of
Holocene. This result is in perfect harmony with other cosmogenic age data and other
proxies (marine and lacustrine 14C and OSL) reported from nearby areas.
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DINSAR TEKNIiGi iLE KAR KALINLIGININ
BELIiRLENMESI:
ANTARKTIKA ORNEGI
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Kuzey ve giiney yarim kiirede bulunan yiiksek enlem ve irtifa bolgelerinde mevsimsel kar
ortisii iklim degisikligine karsi oldukg¢a hassastir. Bu nedenle kar kalinhigi cesitli
uygulamalarda mevsimsel akis kaynaklari ve miktarlarint belirlemek i¢in 6nemli bir
faktordiir. Uzaktan algilama teknolojileri, dogrudan &lgiilmesi zor olan biiyiik alanlar i¢in
kar kalinlig1 ve diger parametreleri belirleme potansiyeline sahiptir. Bu teknolojiler karin
fiziksel ozelliklerini nicel olarak inceleme imkani sunar. Ayrica Olgiimlerin pahali ve
tehlikeli olabilecegi uzak veya baska tiirlii erisilemeyen alanlar igin gliglii bir aragtir. Optik
algilayicilarin aksine aktif mikrodalga algilayicilari, 6zellikle de SAR, gece-giindiiz ve
atmosfer bagimsiz veri toplayabilmektedir. SAR gozlemleri, pasif mikrodalga cihazlarina
gore kar Ortiisiinii izlemek i¢in daha uygun olan yiiksek ¢Oziiniirliiklii dl¢limler saglar.
INSAR yinelenen gecis modelini kullanarak dinamik degisikliklerin gdzlemek i¢in en
uygun SAR uygulamasidir. Gegtigimiz on yil boyunca, deprem, toprak kaymasi, buzul
hareketi ve yeryiiziindeki yer degistirme nedeniyle yiizeydeki milimetre-metre
mertebesinde deformasyonu O6lgmek igin Diferansiyel InSAR (DInSAR) basariyla
kullanilmistir. SAR interferogramlari, hem kar yagisinda hem de kar yagis kosullarinda
sayisal yiikseklik modelleri (SYM) iiretmek igin kullanilabilir. DEM iretimi, uzaktan
algilanan veri alani tizerindeki kar kalinliginin bir tahminini saglar.

Radar 1s1ninin kar/hava ortaminda kirilmasi kar yogunlugu ve gecirgenligi ile iliskili oldugu
kuru kar ortiisiiniin varligindan kaynaklanir. Atmosferde ve kuru karda radar yayilma yolu
ile iki SAR alimu (karli-karsiz) arasimnda faz farki vardir. Bu nedenle, kar oOrtiisiiniin bu
geometrisi ve fiziksel 6zellikleri kullanilarak, faz degisimi ve kar kalinlig1 arasinda bir iliski
elde edilebilir. Boylece kar kalinligi veya kar kalinligindaki nispi degisimi tahmin etmek
i¢in dogrudan bir yontem sunar.

Bu calismada Antarktika Horseshoe Adasi’ndaki kar kalinligi Sentinel-1 goriintiileri
kullanilarak belirlenmistir. Elde edilen sonuglara gére 03.06.2018-06.05.2019 tarihleri
arasinda kar kalmligi -430 ile -20 cm arasinda degismektedir. DINSAR teknigine dayanan
caligmada, LOS (Line of Sight) dogrultusunda elde edilen sonuglar bagil olarak
degerlendirilmistir. Bu nedenle, bir bolge igin yiiksek bir tutarlilig1 garanti etmek, nokta
bazinda elde edilen sonuglara gore daha zordur. Elde edilen sonuglarin yer istasyon verileri
ile dogruluk analizinin nokta bazli ya da bolgesel olarak yapilmasi gereklidir.

Anahtar Kelimeler: Antarktika, uzaktan algilama, SAR, DInSAR, kar kalinligt
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TECHNIQUE: THE CASE OF ANTARCTICA
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ABSTRACT

In the high latitude and altitude regions of the Northern and Southern hemispheres, seasonal
snow cover is very sensitive to climate change. Therefore, snow thickness is an important
factor for determining seasonal flow sources and amounts in various applications. Remote
sensing technologies have the potential to determine snow depth and other parameters for
large areas that are difficult to measure directly. These technologies allow quantitative
examination of the physical properties of the snow. It is also a powerful tool for remote or
inaccessible areas where measurements can be expensive and dangerous. Unlike optical
sensors, active microwave sensors, especially SAR, can collect day-night and atmosphere
independent data. SAR observations provide high-resolution measurements that are more
suitable for snow cover monitoring than passive microwave devices. INnSAR repeat-pass
model is the most appropriate way of observing dynamic changes. For the past decade,
Differential INSAR (DInSAR) has been successfully used to measure deformation in
millimeters-accuracy on the surface due to earthquakes, landslides, glacial movement and
displacement on the Earth. SAR interferograms can be used to produce digital elevation
model (DEM) in both snowfall and snowfall conditions. DEM generation provides an
estimate of the snow depth on the area of the remotely sensed data.

Refraction of the radar beam in the snow/weather environment is due to the presence of dry
snow cover, which is associated with snow density and permeability. There is a phase
difference between the two SAR receptions (snow cover-without snow cover) by radar
propagation in the atmosphere and in dry snow. Therefore, by using this geometry and
physical properties of snow cover, a relationship between phase change and snow depth can
be established. Thus, it provides a direct method for predicting the relative change in snow
depth.

In this study, snow depth on Horseshoe Island in Antarctica was determined using Sentinel-
1 images. According to the results, between dates 03.06.2018-06.05.2019, snow thickness
varies between -430 and -20 cm. In the study based on DINSAR technique, the results
obtained in line with LOS (Line of Sight) were evaluated as relative. Because of this
reason, ensuring a high consistency for a region is more difficult than point-based results.
Accuracy analysis of the obtained results with ground station data should be performed on a
point-based or regional basis.

Keywords: Antarctica, remote sensing, SAR, DINSAR, snow depth
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Diinya’nin atmosferinin hidrolojik dongiistinde kilit rol oynayan troposferdeki su buhari,
GNSS meteorolojisi (GNSS-M) ile yiiksek zamansal ve mekansal ¢oziiniirlilkkte ve ayni
zamanda yiliksek dogrulukla izlenebilmektedir. Ayrica, kar kalinlig1 belirleme, su seviyesi
degisimi belirleme gibi calismalara onemli katkilar saglayan GNSS-Reflektometresi
(GNSS-R) teknigi ile son yillarda fiziksel parametreler yiiksek dogrulukla elde
edilebilmektedir. Bu calismada, Antarktika bolgesinde su buhari ve bdlgenin kar/buz
kalinlig1 degisimlerinin GNSS-M ve GNSS-R teknikleri ile izlenmesiyle bolgenin fiziksel
karakteristigini izlemede 6nemli sonuglar iiretilmesi beklenmektedir. Bu amagla, Horseshoe
Adasinda gel-git etkisinin belirlenmesi ve kar/buz yiiksekliklerinin izlenmesi, ultrasonik
seviye sensorleri, meteorolojik istasyonlar ve konuya o6zgiin olarak tasarlanmig GNSS
istasyonlar1 gézlemleri ile gergeklestirilecektir. Bu dogrultuda, ¢ok kapsamli tekniklerin bir
arada kullanilacagi Troposfer ve Deniz Seviyesi Reflektometresi Gozlem Istasyonu ve
Troposfer ve Kar/Buz seviyesi Reflektometresi Gozlem Istasyonu gelistirilmistir. Bu
istasyonlar, uzay tabanli jeodezik sistemlere dayali olup, yiiksek dogruluga sahip ses
dalgalartyla konumlama verileri ile meteorolojik istasyon verilerinin (Global radyasyon,
iyonosferik elektron miktarlari, nispi nem, sicaklik, basing, riizgdr hizi ve yonii) 6zel
yazilimlarla kombine edilmesiyle ¢ikt1 iiretecek sekilde 6zel amagli olarak tasarlanmustir.
Diger yandan, bu istasyonlar ile destekleyici ¢caligmalar kapsaminda, batimetrik haritalama,
jeolojik ve jeofizik alaninda yapilacak ¢alismalar, ger¢ek zamanli konumlama, navigasyon,
cografi bilgi sistemi ¢aligmalar1 ve tektonik hareketlerin izlenmesi gibi konularda oldukg¢a
o6nemli bilgiler saglanacagi ve diger bilimsel ¢alismalara destek verecegi diistiniilmektedir.
Bu ¢alismanin ¢iktt {iriinlerinin, kiiresel iklim degisikliginin izlenmesine yardimci olacagi
ve ayni zamanda uluslararas1 Antarktik ¢aligmalarinda tlilkemizin s6z sahibi olmasina katki
saglayacag digiiniilmektedir. Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma
Kurumu tarafindan desteklenmistir (TUBITAK-Proje No: 118Y322).

Anahtar Kelimeler: GNSS Meteorolojisi, GNSS-R, Antarktika, Troposfer, Buzul, Kar
kalinlig1
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THICKNESS OF THE ANTARCTICA REGION WITH GNSS-
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ABSTRACT

Water vapor plays a key role in the hydrological cycle of the Earth's atmosphere and can be
monitored at high spatio-temporal resolution with high accuracy by GNSS meteorology
(GNSS-M) technique. In addition, with the help of GNSS-R (GNSS-R) technique, which
provides important contributions to the studies such as snow thickness determination and
water level change, physical parameters can be obtained with high accuracy in recent years.
In this study, water vapor and snow / ice thickness changes in the Antarctic region will be
monitored by GNSS-M and GNSS-R techniques and expected to produce important results
in monitoring the physical characteristics of the region. For this purpose, the determination
of tidal effect on Horseshoe Island and monitoring of snow / ice heights will be carried out
with observations of ultrasonic level sensors, meteorological stations and GNSS stations
specially designed for the subject. In this respect, the Troposphere and Sea Level
Reflectometer Observation Station and the Troposphere and Snow / Ice level Reflectometer
Observation Station have been developed in which a wide range of techniques can be used
together. These stations are based on space-based geodesic systems and are designed to
produce output by combining high accuracy sound wave positioning data and
meteorological station data (global radiation, ionospheric electron quantities, relative
humidity, temperature, pressure, wind speed and direction) with a special software. On the
other hand, these stations will provide important information about bathymetric mapping,
geological and geophysical studies, real-time positioning, navigation, geographic
information system studies and tectonic movements as well as supporting other scientific
studies. It is believed that the output products of this study will help to monitor global
climate change and contribute to our country's influence on international Antarctic studies.
This study supported by The Scientific and Technological Research Council of Turkey
(TUBITAK-Project No: 118Y322).

Keywords: GNSS Meteorology, GNSS-R, Antarctica, Troposphere, Glacier, Snow
thickness
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"Web of Science” ortaminda “Antarctica” anahtar kelimesi ile tarama yaparsaniz 1945°den
bu yana basilmig 38 000°den fazla makale bulursunuz. Eger bu taramay1 iki anahtar kelime
ve, bir “ve (and)” mantik operatdrii “Antarctica and geology”, “Antarctica and biology” ve
“Antarctica and climate” seklinde yaparsaniz toplam kayit 6000 civarma diiser. Diger
taraftan “Antarctica and photovoltaic (Fotovoltaic)” and “Antarctica and “ ‘solar cell (gilines
gbzesi)’ ” taramalarinda say1 sadece 21°dir. Ayrica, Amerikan Jeofizik Dernegi (American
Geophysical Union) 1964-2003 yillar1 arasinda Antarktika ile ilgili 79 cilt kitap ¢ikartmistir
ve bunlarin hicbiri “giines enerjisi (solar energy)” ve “giines ve fotovoltaik (solar
photovoltaic)” iizerine degildir.

Bu sunusta, “Web of Science” yayinlarini temel alarak, Antarktika ile ilgili 1945°den beri
yayimlanmig makalelere genel bir bakis yapacagiz. Haziran 2019’a kadar yapilan
arastirmalarin agik ve detayli bir siniflandirmasini yapip tartisacagiz. Son ¢ikan derleme
makaleler de tartisilip kritik edilecek. Ayrica Tiirk Bilim Insanlarmin 2017 ve 2018
yillarinda yaptiklar1 aragtirmalar da tartisilip siniflandirilacak.

Bunlara ek olarak bu sunusta, yukarida bahsi gecen solar fotovoltaikle ilgili 18 ve giines
gozleriyle ilgili 3 makale anlatilacak ve genel olarak tartisilacak. Tiim bu arastirma ve
derlemenin 15181nda, Antarctica’da giines enerjisi konularinda neler yapilabilecegi ve yol
haritalarinin nasil olmasi gerektigi konularindaki éngdriilerimiz 6zetlenecektir.

Anahtar Kelimeler: Antarktika yayinlar, Antarktika Jeoloji, Antarktia Biyoloji, Antarktika
giines enerjisi.
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ANTARCTICA; AN OVERWIEV: 1945-2019
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bITU, Istanbul
*ITU — PolRec, Istanbul
¢ METU-GUNAM, Ankara
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ABSTRACT

In web of science, a search with the keyword “Antarctica” gives more than 38 000 articles
since 1945. If the search is with the two keywords, and “and” logic operator in between as:
“Antarctica and geology”, “Antarctica and biology” and “Antarctica and climate” the
number reduces to around 6000. On the other side, with the keyword searches “Antarctica
and photovoltaic” and “Antarctica and “ ‘solar cell” ” , the number is just 18. In addition,
American Geophysical Union published 79 volumes of books from 1964 to 2003 on
Antarctica, none of them is on solar energy and solar photovoltaics (PV) at the poles.

In this presentation, we overview the researches on Antarctica since 1945 based on Web of
Science. A detailed and clear classifications of the scientific topics covered up to June 2019
will be given and discussed. Recent review articles will be discussed and criticized. A brief
of what Turkish scientist achieved in the last two years of 2017 and 2018 will be given and
they also be classified and summarized.

In addition, the researches in the above mentioned 18 articles that are on photovoltaics (18)
and on solar cells (3) will be presented and discussed in general. And in view of these
analyses and assesments, possible new research and development topics on solar energy on
Antarctica will be detailed and pathways will be outlined.

Keywords: Antarctica literature 1945-2019, Antarctica geology, Antarctica Biology,
Antarctica Sun, Antarctica solar energy
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TASE - I'DE DENjZ BUZU GOZLEMLERININ UYDU
VERILERI iLE KARSILASTIRILMASI

~ Sinan Yirmibesoglu, Ozgiin Oktar, Burcu Ozsoy
Istanbul Teknik Universitesi Kutup Aragtirmalari Uyg-Ar Merkezi
(sinanybo@gmail.com, oktaro@itu.edu.tr, ozsoybu@itu.edu.tr)
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Arktik deniz buzlarinin son yillarda erime seviyelerinde onceki donemlere oranla artig
oldugu gozlemlenmektedir. Eriyen deniz buzlar1 denizcilik sektorii agisindan yeni yollar
olusturmasi sebebiyle ve dzellikle ticari faaliyetler kapsaminda biiyiik 6nem tasimaktadir.
Agilan yeni gemi rotalari, okyanus yiizeyi ve tabani ile ilgili yapilabilecek faaliyetlerde
yeniliklere yok agar iken, birgok canlinin avlanma alanlarinin kii¢iilmesi sebebiyle erime
olayinin olumlu ve olumsuz sonuglar1 ortaya ¢ikmaktadir. Diinyadaki 1s1 dengesini saglayan
deniz buzlarmin erimesi; albido skalasinda yer alan yiiksek yansitma oranini, deniz
yiizeyine birakarak diisiikk yansitma oranini meydana getirecek ve 1sinmayi arttirict etkiye
sebep olacaktir. Deniz buzu olusumlar1 hava ve deniz sicakligina baglh olarak degisiklik
gosterirken, akinti1 ve riizgarlar ile siireklenerek hareket eden yapida da bulunabilirler.
Deniz buzu gozlemleri gemiler, ugaklar, dronelar v.b. cihazlar ile yersel olarak
yapilabilirken, uydu teknolojisi ile uzaktan algilama yontemi ile de kutup bdlgelerinin
tamamu takip edilebilmektedir. Cogunlukla bulutlu gokyiizii hakim olan kutup bdlgelerinde
optik uydu goriintiilerinin kullanilmas: ve degerlendirilmesi neredeyse imkansizdir. Bu
sebeple ozellikle deniz buzu gozlemlerinde sentetik acgiklikli radar (SAR) v.b. teknolojik
yenilikler kullanilarak ¢aligmalar yapilmaktadir.

[k Tiirk Arktik Bilim Seferi (TASE - I) Temmuz 2019°da Svalbard Adasi’nin bat1 kiyilart
boyunca Arktik Okyanusu’nda gerceklestirilmistir. Sefer rotasi, eski uydu verileri
kullanilarak olasi deniz buzu smurlarint kapsayacak sekilde olusturulmustur. Deniz buzu
gozlemleri, Svalbard adasinin kuzey ve kuzey bati kesimlerinde yaklasik 80° - 81° Kuzey
enlemleri arasinda gdzlemlenerek kayda alinmistir. Yapilan gozlemlerde deniz buzlari, flk
Ulusal Antarktik Bilim Seferi'nde (TAE — 1) yazarlar tarafindan uygulanmis olan
uluslararast ASPeCt deniz buzu formlar1 kullanilarak tanimlanmugtir. Sicaklik ve deniz
kosullar1 sebebiyle seyir yapilan deniz buzu bolgesinde akinti ve riizgar ile siireklenen gok
yillik ve ilk yillik buzlar gériilmiistiir. Tki giin boyunca yapilan gdzlemlerde geminin
mukavemetine gore ¢esitli buz kalinliklar1 arasinda seyir gergeklestirilmistir. Elde edilen
uydu gorintiileri ile gemi rotasi ve yersel deniz buzu kayitlar1 karsilagtirilmaktadir.
Denizcilik meteorolojisinde de onemli yeri olan deniz buzlarinin anlik raporlanmasi
kapsaminda da calismalar gergeklestirilmistir.

Anahtar Kelimeler: Arktik, Deniz Buzu, TASE — |
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COMPARISION BETWEEN SATELLITE DATAS WITH SEA
ICE OBSERVATIONS DURING TASE - |

Sinan Yirmibesoglu, Ozgun Oktar, Burcu Ozsoy
Istanbul Technical University Polar Research Center
(sinanybo@gmail.com, oktaro@itu.edu.tr, ozsoybu@itu.edu.tr)

ABSTRACT

The Arctic sea ice melting levels were seen in higher levels rather than the other years. The
melting sea ice is important for maritime sector due to it cause to opening new navigation
routes through the ice free / less ice areas. The positive and negative consequences of the
melting phenomenon arise such as, while the new ship routes opened up to innovations in
the activities related to the surface and bottom of the ocean, the ecosystem area of the living
species are getting shorter. Melting of sea ice that provides heat balance in the world;
leaving the high reflection rate on the albedo scale to the sea surface will result in a low
reflection rate and will cause an increase in warming. Sea ice formations vary depending on
air and sea temperature, but can also be found in a structure that moves continuously by
currents and winds. Sea ice observations can be made locally by ships, airplanes, drones,
etc. devices, and satellite technology with the remote sensing method can be followed for
all the polar regions. It is almost impossible to use and evaluate optical satellite images in
polar regions, which are mostly dominated by cloudy skies. Therefore, especially for sea
ice observations, active sensors are used to overcome this problem.

The first Turkish Arctic Science Expedition (TASE - 1) was held in July 2019 in the Arctic
Ocean along the western coast of Svalbard Island. The expedition route was planned to
cover possible sea ice limits using satellite data. Sea ice observations were recorded in the
northern and northwestern parts of the island of Svalbard between approximately between
80° and 81° North latitudes. In the observations, sea ice is defined by using international
ASPeCt sea ice forms applied by the authors in the First National Antarctic Science
Expedition (TAE - 1). Old and first year sea ices on drifting by currents and winds has been
observed in the sea ice region. The observations made during two days were carried out
between various ice thicknesses according to the strength of the ship. The satellite images
obtained are compared with the ship route and terrestrial sea ice records. Studies have been
carried out within the scope of instant reporting of sea ice, which has an important place in
maritime meteorology.

Keywords: Arctic, Sea Ice, TASE - |
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ANTARKTIKA DENiZ BUZLARININ OLCUMU AMACIYLA
FMSD RADAR TABANLI SISTEM TASARIMI

Dogan Tunca ARIK', Asaf Behzat SAHIN?
‘TUBITAK BILGEM ILTAREN
2ANKARA YILDIRIM BEYAZIT UNIVERSITESI
(doganarik014@gmail.com)
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Okyanus-atmosfer déngiisiinde deniz buzu kayda deger bir etkiye sahiptir. Iki kutup
bolgesinin arasinda goriilen iklim farkliliklari, deniz buzlarinin degisiminin kestiriminde
kiiresel bir model olusturulmasini olanaksiz kilmaktadir. Giiney kutbu okyanus ile ¢evrili
bir kara parcasi oldugu halde, kuzey kutbu okyanus iizerinde yiizen buz kiitlerinden olusur.
Giiney kutbunda yer alan buz kiitlerinin gevresi tamamiyla okyanus ile ¢evrili oldugundan
dolaytr havada gozlemlenen nem orant yiiksektir. Bu sebepten &tiirii Antarktika
okyanusundaki deniz buzlar1 Kuzey kutbunda yer alanlara gore daha kalin bir kar
tabakasiyla kapli olma egilimi gostermektedir. Kar tabakasinin 1sil iletkenligi altinda yatan
buza gore ¢ok daha diisiiktiir ve hava ile buz arasindaki 1s1 aligveriginde termal bir yalitkan
gibi davranmaktadir. Bu nedenle, iizerindeki kar kalinligi deniz buzunun yillik erime
miktar1 iizerinde etkili olmaktadir. Sonug¢ olarak, deniz buzunun ve iizerindeki kar
kalinliginin hakkinda bilgi edinmek kiiresel iklim sistemlerinin gelistirilmesi agisindan
onemli bir rol oynamaktadir.

Deniz buzu yiiksekliginin ve kar tabakasi kalinhigimin kestiriminde veri elde etmek
amaciyla Frekans Modiilasyonlu Siirekli Dalga (FMSD) Radari literatiirdeki ¢aligmalarda
yaygin olarak kullanilmaktadir. Bilyiik 6lgekli 6lgtimler bu radar kullanilarak diisiik giig
gereksinimiyle gerceklestirilebilmektedir. Bu calismamizda giiney kutbunda kullanima
uygun FMSD tabanli bir 6l¢lim sisteminin tasarimi hedeflenmistir. Sahada ¢aligmaya uygun
olmasi i¢in olusturulan prototipin; alici-verici diizenegi, giic kaynagi ve diger pargalari
kapladiklart hacimlere dikkat edilerek secilmistir.

Anahtar Kelimeler: Deniz Buzu, Kar Kalinligi, Antarktika, Siirekli Dalga Radar

55



J 11

) | BILIMLERI
“" | CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

THE DESIGN OF FMCW RADAR BASED SYSTEM FOR
MEASURING ANTARCTIC SEA ICE

Dogan Tunca ARIK', Asaf Behzat SAHIN?
‘TUBITAK BILGEM ILTAREN
2ANKARA YILDIRIM BEYAZIT UNIVERSITESI
(doganarik014@gmail.com)

ABSTRACT

Sea ice has a notable influence on ocean-atmosphere circulation. The climate differences
between two Polar Regions make impossible to develop a global model for estimating
changes of sea-ices. Although South Pole is a piece of a land covered with an ocean, North
Pole consists of ice masses floating on ocean. It is observed high humidity rate in South
Pole because ice masses located in there are completely surrounded by ocean. Thus, Sea
ices in Antarctic Ocean tend to be covered by thicker snow than North Pole counterparts.
Thermal conductivity of snow layer is much less than that of the underlying ice and it acts
as an insulator in heat exchange between air and ice. Therefore, snow layer affects yearly
melting amount of underlying sea ice. As a result, getting information about sea-ice and
thickness of snow cover on it plays an important role on developing global climate system.

Frequency Modulated Continuous Wave (FMCW) Radar is commonly used in literature to
obtain data for estimating height of sea-ice and thickness of snow cover. Large-scaled
measurement can be implemented by using this type of radars with low power
requirements. In order to develop prototype suitable for working in the field, receiver-
transmitter setup, power source and other components are selected carefully.

Keywords: Sea Ice, Snow Thickness, Antarctica, Continuous Wave Radar

56



3. ULUSAL

KUTUP
BILIMLERI
CALISTAYI

5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

TURK DENiZ KUVVETLERI KOMUTANLIGI LYSTAD
KORFEZi/HORSESHOE ADASI/ANTARKTIKA
BATIMETRIK VE OSINOGRAFiK OLCUMLERI BiRINCIL
SONUCLARI
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T.C Cumhurbaskanligi himayelerinde, Sanayi ve Teknoloji Bakanligi uhdesinde
yiiriitiilmekte olan “Antarktika Bilimsel Arastirma ve Bilim Ussii Projesi” kapsaminda icra
edilen Ugiincii Ulusal Antarktika Bilim Seferi (TAE - 111) siiresince, Tiirk Bilim Ussii’niin
kurulmasinin planlandigi Lystad Korfezi, yaklagma sulart ve sefer rotasi iizerinde, Deniz
Kuvvetleri Komutanlig1 Seyir, Hidrografi ve Osinografi Dairesi Bagkanliginca hidrografik
ve osinografik dlclimler gerceklestirilmistir.

Yiiksek-¢oziiniirliiklii Cok Bimli Iskandil (CBI) sistemi kullanilarak Lystad Korfezi ve
yaklasma sularinda gergeklestirilen calisma, bu bolgede CBI sistemi kullanilarak yapilan ilk
ve tek ¢alisma olma 6zelligi ile biiyiik 6neme sahiptir. Elde edilen batimetrik verilerden ti¢
boyutlu (3B) derinlik analizleri yapilmistir. Bu veriler 1s1ginda Lystad Korfezi yaklagsma
sularinin 1/7500, Tiirk Bilim Ussii agiklarin ise 1/1000 Slcekli deniz haritalar: {iretilmistir.
Bolge cevresinde, 1957 — 2008 yillar1 arasinda toplanan Tek Bimli iskandil (TBI)
verileriyle Ingiltere Hidrografi Dairesi tarafindan iiretilen BA 2974 ve BA 3213 numarali
Admiralty deniz haritalar ile bu ¢aligma sonucunda iiretilen deniz haritalar1 karsilastiriimis
ve bazi bolgelerde biiyiik derinlik farkliliklar1 tespit edilmistir. Ornegin, Horseshoe Adasi
yaklagma rotasinda bulunan ve BA haritalarda 13 m olarak gosterilen siglik noktasinin,
gercekte yaklasik 340 m derinlige sahip oldugu saptanmis ve nokta etrafinda 1200 X 1200
m’lik alanda derinliklerin 230 ile 415 m araliginda degistigi tespit edilmistir. Tiirk Bilim
Ussii Agiklarinda ise derinliklerin sahilden agiklara dogru 1-36 m arasinda degistikleri
saptanmustir. Ayrica korfez i¢inde 3 nokta, sefer rotasi iizerinde de 4 noktada CTD ve
secchi disk ile osinografik dlgiimler yapilmistir. Deniz suyu sicakhginm -1,2 ile 1,3 °C,
tuzlulugun 31,9 — 34 psu, ses hizinin 1440 — 1455m/s, yogunlugun 1025,5 — 1027,5 kg/m3
arasinda degistigi bulunmustur. Seffafiyet degerleri ise korfez iginde 7,5 m, diger alanlarda
3,5 — 7 m arasinda ol¢iilmiistiir. Forel skalasina gore suyun renk degerleri yesil ve koyu
yesil olarak saptanmustir.

Bu calisma ile Ulusal Kutup Bilim Programina ve Antarktika i¢in yiiriitiilen uluslararasi
bilimsel caligmalara katki saglanmistir. Ayrica ¢alisma sonucunda elde edilen giincel ve
ayrintilt deniz haritalar1 sayesinde hayati 6nem tagimakta olan seyir emniyeti saglanacak ve
gelecekteki bilimsel arastirmalara 11k tutulacaktir.

Anahtar Kelimeler: Antarktika, batimetri, CTD, osinografik oOzellikler, yiiksek-
¢oziiniirliiklii cok bimli iskandil (CBI).
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PRIMARY RESULTS OF TURKISH NAVY BATHYMETRIC
AND OCEANOGRAPHIC MEASUREMENTS OF LYSTAD
BAY/ HORSESHOE ISLAND/ANTARCTICA

Murat ELGE?, Nuri KARAASLAN?, Tuba CINAR?, Zeki OZCELIK?,
Hiiseyin Fatih POLAT?, Senol Avni DINCER®
40ffice of Navigation, Hydrography and Oceanography (TN-ONHO), Cubuklu-
Beykoz/ISTANBUL)
(elgem@shodb.gov.tr )

ABSTRACT

During Turkish Antarctic Expedition — Il (TAE — IIl) which is in the context of
“Antarctica Scientific Research and Science Base Project” and under the auspices of
Presidency of Turkish Republic and under responsibility of Ministry of Industry and
Technology, the hydrographic and oceanographic measurements have been performed by
Turkish Navy Office of Navigation, Hydrography and Oceanography (TN-ONHO) in
Lystad Bay where Turkish Science Base was established, approach waters and on the route
of the ship.

High-resolution bathymetric survey with multi beam echosounder in the Lystad
Bay/approach waters of Horseshoe Island covers part of unsurveyed sea area of Antarctic
waters and has vital importance in terms of safe navigation. 3D analysis of sea bottom
topography was performed and nautical chart of Lystad Bay and Turkish Science Base
offshore waters were produced with 1/7500 and 1/1000 scales respectively. The measured
soundings were compared to BA 2974 and BA 3213 nautical charts which were produced
by United Kingdom Hydrographic Office from single beam echosounder measurements
between the years of 1957 — 2008 and resulted in significant differences. For instance, 13 m
sounding point in BA charts were measured as 340 m and depths are varying between 230
and 415 m within the 1200 X 1200 m area around this point. In the Turkish Science Base
offshore waters, depths are between 1 and 36 m from onshore to offshore. Furthermore,
CTD and secchi disc oceanographic measurements were performed at 3 points in the bay
and 4 points on the navigation route. The observed variation of temperature of sea water
was between -1,2 and 1,3 °C, the salinity was between 31,9 and 34 psu, the sound velocity
was between 1440 and 1455m/s and the density was between 1025,5 and 1027,5 kg/m">.
The transparency of sea water measured as 7,5 m in the bay and between 3,5 and 7 m out of
the bay. According to Forel scale, the colour of sea water was detected as green and dark
green.

National Polar Science Programme and international scientific research activities in
Antarctica have been contributed under favour of this study. Furthermore owing to the final
current and detail sea charts, safety navigation which has vital importance will be supported
and lead to the next scientific researchs.

Keywords: Antarctica, bathymetry, CTD, high-resolution multi beam echosounder,
oceanographic features.
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INCELENMESI
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Kutup bolgeleri buzlarla kapli, asirt ¢evresel kosullara sahip bolgelerdir. Bu tip ortamlarda
seyahatler, insa edilecek yasam mahalleri veya bolge igindeki transferler sirasinda bu
ortamin yan etkilerinin dikkate alinmasi gereklidir. Genellikle miihendislik yapilarinda
kullanilan malzeme olan ¢elik, aliiminyum, beton gibi malzemeler literatiirde yayginca
incelenmistir. Kutup ortamlarinda bulunacak miihendislik yapilar1 bir yandan ¢evrenin asir
ikliminden kaynakli risklere maruz kalirken diger yandan buz ile etkilesime girecektir. Bu
sebeple buz malzemesinden kaynakli yiiklerin tahmin edilmesi ve buz-buzul kaynakli
olusabilecek risklerin buz malzemesinin davraniglarina gore incelenmesi elzemdir.

Buz bir malzemeden ziyade bir malzeme sinifi olarak goériilmektedir. Yapisal davranigini
etkiyen bircok parametre bulunmaktadir. Bunlar sicaklik, buzun kimyasal yapist yada
bilesimi, buz igindeki hava kabarcik miktari, etkime hizi, buzun olusum tipi gibi etkilerdir.
Bu calisma kapsaminda buz malzemesinin yapisal davranigsini 6nemli 6l¢iide etki eden
parametreler 15181 altinda malzeme davranigi incelenmistir.

Bu calismada daha 6nce yapilmig buz yapisal davranislarini inceleyen deneysel veriler
toplanmistir ve bir buz yapisal davranis veri tabani olusturulmustur. Bu veri tabanina
dayanarak, etki eden {i¢ ana etken tespit edilmistir. Bunlar; sicaklik, etkime hizi ve
tuzluluktur. Bu etmenlerin buz davranisina ve kirtlma mekanigine etkisi incelenmistir.

Sicakligin diismesiyle buzun daha yiiksek gerilmelerde hasara ugradigi, tuzluluk arttikga
mukavemet degerlerinin diistigii goriilmistiir. Etkime hizinda ise, belli bir kritik degere
kadar buzun siinek davrandigi bu degerden sonra buzun gevrek davrandigi ve kritik bolge
civarinda kararsiz bir davranig gosterdigi sonucuna ulasilmstir.

Kelimeler: Buz, Buzul, Buz Yiikleri, Buz Yapisal Davranisi, Malzeme Davranist

59



ULUSA

KUTUP

BiLiIMLERI
CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

INVESTIGATION OF ICE MATERIAL STRUCTURAL
BEHAVIOR

Serdar Turgut INCE*®
2Yildiz Technical University, Naval Architecture and Marine Engineering Department,
Besiktas, Istanbul, Turkey
(serince@yildiz.edu.tr)

ABSTRACT

The Polar Regions are ice-covered, have extreme environmental conditions. In such
environments, it is necessary to take into account the adverse effects of this environment
during travels, living spaces or transfers within the region. Materials such as steel,
aluminum, concrete, which are generally used in engineering structures, have been
extensively studied in the literature. The engineering structures to be found in polar
environments will be exposed to risks arising from the extreme climate of the environment
and will interact with ice. For this reason, it is essential to estimate the loads caused by the
ice material and to examine the risks arising from the ice-glacier according to the behavior
of the ice material.

Ice is a material class rather than a material. There are many parameters that affect the
structural behavior. These are effects such as temperature, chemical structure or
composition of ice, amount of air bubbles in ice, impact speed, type of ice formation. In this
study, material behavior is examined under the light of parameters which affect the
structural behavior of ice material.

In this study, experimental data on previous ice structural behavior were collected and an
ice structural behavior database was established. Based on this database, three main factors
that affect are identified. These are temperature, strain rate and salinity. The effects of these
factors on ice behavior and fracture mechanics were investigated.

As the temperature decreased, the ice was damaged at higher stresses and the strength
values decreased as salinity increased. It was concluded that the ice behaves ductile until a
certain critical strain rate value. Ice behaves brittle after critical value and shows an
unstable behavior around the critical region.

Keywords: Ice, Glacier, Ice Loads, Ice Structural Behavior, Material Behavior
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SOGUTUCU AKISKANLARIN OZON TABAKASINI
INCELTME VE KURESEL ISINMA POTANSIYELLERININ
ETKILESIMINI BUTUNSELLESTIREN BiR MODEL

Birol Kilkis
Hacettepe Teknokent 1. Arge Binast No: 22 06800 Beytepe Ankara
(birolk@polarteknoloji.com.tr)
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Yapili cevrede yapilasmanin, ayni zamanda kiiresel 1sinmanin hizla artmasina bagl olarak
sogutucu akigkanlarin tiiketiminden kaynakli ozon tabakasinin incelmesindeki sorunlar
genel kanmin aksine giderek artmaktadir. Kiiresel 1sinmaya karst iilkelerin yenilenebilir
enerji kaynaklarina yonelmede de yanlis uygulamalar sorunun daha da artmasina neden
olmaktadir. Ornegin Avrupa Birligi iiye iilkelerinde uygulamaya basladig1 elektrifikasyon
kapsaminda 1s1 pompalarinin kullanimi giindeme getirilmektedir. Is1 pompalar yiizde-yiiz
riizgar ve gilines gibi yenilenebilir enerji kaynaklar ile yerinde firetilen elektrik giicii
kullanilarak isletilseler bile 1s1 pompalarindan ve diger sogutucu cihazlardan ozon
tabakasinin inceltici gazlar atmosfere sizmaktadir. Oyle ki bu gazlarin verecegi zararlar
yenilenebilir enerji kaynaklari ile elektrik tiretiminden elde edilen CO, salim tasarrufunun
etkilerini gecgebilecek diizeyde olabilmektedir. Bu ikilemin ana nedeni simdiye kadar
endiistride kiiresel 1sinmanin ve ozon tabakasinin incelmesi arasindaki dogrudan iligkinin
g6z ardi edilmesidir. Bu iki olgunun etkilesiminden ortaya bir kisir dongii ¢ikmakta ve
kutuplardaki buzullar mevcut tiim modellerin tahminlerinden daha hizli erimektedir.
Avrupa Birligi ise sogutucu akiskanlarin tek yonlii ozon-zararli etkisini yeni gazlarla
bertaraf etmeye calismaktadir. Ornegin F gazlarin ozon zarar sifir olarak tamitilsa da bile
kiiresel 1sitma potansiyelleri ¢ok yiiksektir ve bilingli olarak bu iki parametre yan yana
getirilmemektedir.

Bu ¢alismada Ozon seyreltim potansiyeli (ODP) ile kiiresel 1sinma potansiyelinin (GWP)
karsilikli etkilesimini tek bir denklemde ve yeni bir kompozit endeksle ifade eden ve
atmosferin alt ve iist tabakalarindaki sicaklik kaymalarini birim ekserji agisindan ele alan
bir model gelistirilmis olup bu makalede bu iliskiyi betimleyen bir biitiinlesik formiil
sunulmakta ve drnek uygulamalarda sorunlar ve ¢éziimler tanitilmaktadir.

Anahtar Kelimeler: Ozon Tabakasimin inceltme Potansiyeli, Kiiresel Isinma Potansiyeli,
Ozon Seyreltme Endeksi, Sogutucu Akiskan, Birim Ekserji
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A NEW MODEL FOR COMBINING THE COUNTER
EFFECTS OF OZONE DEPLETION POTENTIAL AND
GLOBAL WARMING POTENTIAL OF REFRIGERANTS

Birol Kilkis
Hacettepe Teknokent 1. Arge Binas: No: 22 06800 Beytepe Ankara Turkey
(birolk@polarteknoloji.com.tr)

ABSTRACT

The global expansion of refrigerant use due to the simultaneous increase of urbanization
and global warming, air conditioning, and other cooling systems cause sustained and ever-
increasing problems in the Ozone layer. In the battle of several countries against global
warming by utilizing renewable energy sources wrong applications also amplify the global
warming rate and ozone depletion rate. For example, the European Union has started to
implement total electrification by renewables among its member countries, which bring the
increased use of heat pumps and chillers with ozone-depleting refrigerants. Even these
systems and their components are driven by hundred-percent wind and or solar energy-
generated electricity on-site, sometimes the savings from CO, emissions due to renewables
may be surpassed the combined effect of ozone depletion due to refrigerant leaks to the
atmosphere. This mechanism causes the ice melting process in polar areas to take place
much faster than all existing models can predict. The main cause of this dilemma is the
negligence of the directly bilateral effect of ozone depletion and global warming in the
industry. In fact, the existence of cross-effect of ozone depletion and global warming
generates a vicious cycle between the lower and upper levels of the atmosphere. Despite
this relationship, European Union satisfies themselves by producing less ozone-depleting
refrigerants and ignore their high global warming potential as if they are independent. For
example, the new F series gases introduced to the industry has indeed almost zero ODP but
very high GWP and these two figures are never brought deliberately side by side.

In this study, a new model has been developed such that ODP and GWP figures of
refrigerants are brought together with a new unified equation that explains their bilateral
effect to each other. This model also brings a new concept of temperature shear between the
lower and upper levels of the atmosphere in terms of unit exergy. This paper explains the
new model and with case studies presents current problems and their solutions.

Keywords: ODP, GWP, Ozone Depletion Index (ODI), Refrigerant, Exergy
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ISI VE MOMENTUM DEGIiSiMi YONUYLE ATMOSFER VE
OKYANUS ETKILESIiMi

Mustafa Aggiil®

®Hacettepe Universitesi, Ankara, Tiirkiye
(mustafaaggul@hacettepe.edu.tr)

0z

Atmosfer okyanus etkilesimi kiiresel 1sinmay1 ve onun olumsuz etkilerini anlamada ¢ok
biiyikk rol oynar. Buna ragmen, bdylesine biiyiik ortamlarin etkilesiminin matematiksel
modelleri hesaplama giliciimiiziin ¢ok &tesinde sistemler olustururlar. Bu nedenle
uygulayicilar genellikle biitiin sistemi ¢ozmekten kaginilar ve Onemli &zelliklerini
kaybetmek pahasina modeli manipiile ederek bu sorunun {istesinden gelirler. Bu
konusmada, konugmaci ilgili sistemin dogrulugunu yiiksek tutan yeni ¢6ziim yontemlerini
tanitacak ve atmosfer ve okyanusun ekstrem senaryolarda birbirlerine nasil cevap
vereceklerine dair hesaplama sonuglarini sunacaktir.

Keywords: Atmosfer-Okyanus etkilesimi, kiiresel 1sinma, 1s1 aligverisi, momentum
aligverisi
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ATMOSPHERE OCEAN INTERACTION IN TERMS OF HEAT
AND MOMENTUM EXCHANGE

Mustafa Aggiil®
®Hacettepe University, Ankara, Turkey
(mustafaaggul@hacettepe.edu.tr)

ABSTRACT

Atmosphere-ocean interaction play a great role in understanding global warming and its
adverse affects. However, mathematical models of the interaction of such massive
environments lead to systems that are too beyond our computational power. Therefore,
practitioners usually avoid solving the whole system and manipulate model to circumvent
this issue at the risk of losing its significant characteristics. In this talk, the narrator will
introduce new approaches to solve the corresponding system while keeping the accuracy
still high and present computational results of how atmosphere and ocean respond to each
other in extreme scenarios.

Keywords: Atmosphere-Ocean interaction, global warming, heat-exchange, momentum-
exchange
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MODELING SURVIVAL AND DIiSPERSAL OF ANTARCTIC
KRILL IN THE LAZAREV SEA

Bettina A. Fach

ABSTRACT

One of the key organisms in the Southern Ocean ecosystem is the zooplankton Antarctic
krill, Euphausia superba, which is playing a fundamental role in the transfer of energy
between the lower and the upper trophic levels. Antarctic krill has a vast distribution range
all around Antarctica and inhabits the Southern Ocean predominantly south of the Polar
Front. Antarctic krill live in a fast moving environment, as the ocean currents in the
Southern Ocean dominated by the Antarctic Circumpolar Current consists of fronts
reaching 50 cm/s. These strong currents are connecting different regions that may be
spatially far apart and krill have been shown to be transported long distances with them.

Antarctic krill survival and dispersal is studied in the Lazarev Sea with a biochemical
individual based model of krill that takes food quality into account rather than just food
availability over the course of the year. The model was developed to investigate
environmental and biological factors controlling growth and development of Antarctic krill,
focusing on their ability to survive times with low food concentration such as during austral
winter or during long-distance transport by ocean currents. Model results show that lipid
metabolism plays a major role in surviving low food conditions but as another survival
strategy the use of alternative food sources (omnivory) is shown to be important. These
may prove important for krill in the Lazarev Sea that is dispersed downstream as far as the
Cosmonout Sea. Preliminary results obtained with output from a circumpolar, finite
element model of Southern Ocean hydrography (FESOM) will be used to discuss the
implications for krill in the Lazarev Sea and their possible connection with other areas.
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AT NALI ADASINDA ELEKTROMANYETIK KiRLENMENIN
HARITALANMASI

Mehmet ESEN
Aydin Adnan Menderes Universitesi, Saghk Bilimleri Enstitiisii, Cevre Saghg: Yiiksek
Lisans Baliimii, Aydin, Tiirkiye
(mehmetmc@gmail.com)

0z

Elektromanyetik Kirlilik diinyanin her yerinde oldugu gibi Antartika kitasinda da
bulunmaktadir. Diinyanin bir¢ok yerinde elektromanyetik kirlilik konusunda ¢aligma
yapilmasina ragmen Antartika gibi az bir insanin oldugu ve sadece bilimsel ¢aligmalarin
oldugu yerlerde bu tip bir kirlilik aragtirmasi yapilmadigi goriilmiistiir. Arastirma alani
olarak se¢ilen At Nali Adasi'nda bu tip bir arastirmanin literatiire 6nemli katki sunacagi
diisiiniilmektedir. Ozellikle diinya ¢apinda yapilan iklim degisikligi calismalarina da bu
¢alismanin 6nemli bir veri kaynagi olacagi disiiniilmektedir.

Yapilan literatiir taramalarinda cogunlukla iyonize olmayan 1800 Mhz GSM bant
frekansinda haritalama yapildigi goriilmiistiir. Haritalarda bulunan renk skalalari sinir
degerlerini asip asmadigini gosterir bilgiler icermektedir. Haritalarda hangi tarihte hangi
saatlerde, 6l¢iim bilgileri ile konum bilgileri ve dl¢lim degerleri yer almaktadir.

At nali Adasi'nda da yapilacak olan bu calismada Uluslararasi kuruluglar tarafindan
belirlenen limit degerleri dikkate alinarak, konum bilgileri, zaman bilgileri ve 6lgiim
degerleri yer alacaktir. Hazirlanmis haritanin 6zel bir yazilim vasitasiyla {i¢ boyutlu olarak
gorsellestirmesi  planlanmustir.

Kolay erigimi saglamak amaciyla giinimiizde hemen hemen her tiirlii verinin arastirma
yapan herkese acik olmasi ve literatiirde de kullanilabilmesi i¢in ¢evrimigi yayimlandigi igin
calisma sonuglarinin paylasilmasi planlanmaktadir. Paylasilacak verilerin veri kiimesi
gelecekte neler olabileceginin yapay zeka algoritmalari ile tahmin edilebilmesi igin model
olusturmasi planlanmaktadir. Bu olusan veri kiimesi ve haritalama sayesinde
elektromanyetik kirlilik ile iklim degisikligi arasinda bir iligki olup olmadig1 da belirlenmek
istenmektedir.

Anahtar Kelimeler: At Nali Adasi, Elektromanyetik Kirlilik, Antartika, iklim degisikligi,
yapay zeka
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MAPPING ELECTROMAGNETIC POLLUTION ON
HORSESHOE ISLAND

Mehmet ESEN
Aydin Adnan Menderes University, Institute of Health Sciences, Graduate Division of
Environmental Health, Aydin, Turkey
(mehmetmc@gmail.com)

ABSTRACT

Electromagnetic pollution is present in the Antarctic continent as well as all over the world.
Although studies have been conducted on electromagnetic pollution in many parts of the
world, it has been observed that there are few people such as Antarctica and no such
research has been conducted in places where only scientific studies are conducted. At
Horseshoe Island, which is selected as a research area, this type of research is thought to
contribute significantly to the literature. It is considered that this study will be an important
data source especially for climate change studies carried out worldwide.

In the literature searches, it was observed that mostly non-ionized 1800 Mhz GSM band
frequency mapping was performed. The color scales found on the maps contain information
indicating whether they exceed the limit values. The maps contain the measurement
information, the location information and the measurement values.

In this study, which will be carried out in Horseshoe Island, location information, time
information and measurement values will be taken into consideration by taking into
consideration the limit values determined by international organizations. Three dimensional
visualization of the prepared map by means of special software is planned.

In order to provide easy access, it is planned to share the results of the study as it is
published online so that almost all kinds of data are available to all researchers and can be
used in the literature. It is planned that the data to be shared will form a model for
predicting what will happen in the dataset with artificial intelligence algorithms. With this
data set and mapping, it is also wanted to determine whether there is a relationship between
electromagnetic pollution and climate change.

Keywords: Horseshoe Island, Electromagnetic Pollution,Antarctica, climate change,
artificial intelligence
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TURK ANTARKTIK METEORITLERININ
KARAKTERIZASYONU

Mehmet Yesiltas®, Michael Zolensky®, Timothy D. Glotch®
®Havacilik ve Uzay Bilimleri Fakiiltesi, Kirklareli Universitesi, Kirklareli, Tiirkiye
"NASA Johnson Uzay Merkezi, Houston, Teksas, Amerika Birlesik Devletleri
®Jeobilim Departmani, Stony Brook Universitesi, Stony Brook, New York, Amerika Birlesik
Devletleri
(myesiltas@knights.ucf.edu)
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"III. Tiirk Antarktik Seferi (TAE-III) — ikili isbirlikleri" kapsaminda, Belgika'nin Dogu
Antarktika’nin Ser Rondane Daglari’nda bulunan Prenses Elisabeth Antarktika (PEA)
istasyonu 2018-2019 Antarktik sezonunda bir ay siire ile ziyaret edilmis, bu bolgedeki
cesitli lokasyonlara seyahat edilerek gozlemler, protokol giincellemeleri, test meteorit
arama ve toplama pratikleri ile ¢esitli bolgelerin meteorit biriktirme potansiyellerinin
degerlendirilmesi yapilmistir. Ser Rondane daglarindan yaklagik 120 km uzaklikta bulunan
ve oOnceki yillarda Japonya ve Belgika arastirmacilart tarafindan sik sik ziyaret edilerek
bir¢ok meteoritin toplandigr Nansen buzul bolgesi de bu proje kapsaminda kisa stireligine
(1 saat) zirayet edilmis ve incelenmistir. Bu ziyaret esnasinda 3 adet meteorit bulunmug ve
daha onceden olusturdugumuz protokollere gore toplanarak iilkemize getirilmistir. Bu
meteoritler, tlkemizin ilk Antarktik meteoritleri olmakla beraber, hem bilimsel
arastirmalarin hem de uluslararasi ikili igbirliklerinin 6niinii agmustir.

Ulkemize getirilen Antarktik meteoritler, Kirklareli Universitesi’'nde dzel kosullar altinda
muhafaza edilmektedir. Bu kosullar ve muhafaza metotlar1 Uluslararasi Meteorit
Toplulugu’na yapilan basvuru sonucunda kabul edilmis, Kirklareli Universitesi iilkemize
getirilen Antarktik meteoritleri muhafaza etmek ve gerektiginde bilimsel arastirmalar i¢in
odiing vermek iizere yetkilendirilmistir. Toplanan Antarktik meteoritlerin her birinden birer
ince kesit, NASA’nin Johnson Uzay Merkezi’nde bulunan astromateryal numune hazirlama
laboratuvarinda meteoritlerin ait olduklar1 smiflar1 belirlemek i¢in hazirlanmig, ardindan
hazirlanan kesitler elektron mikro-prob analiz teknigi ile incelenmigstir. Bu inceleme
sonucunda meteoritlerin siniflar1 ve petrolojik tipleri L5, HS ve HS (siradan kondrit) olarak
belirlenmistir. Bu smiflandirma ile Uluslararasi Meteorit Toplulugu’na isim ve sinif
bagvurusu yapilmis, meteoritlere Asuka ismi verildikten sonra Uluslararast Meteorit
Veritabaninda resmi olarak listelenmistir.

Kizilétesi ve Raman spektroskopisi, elektron mikroskobu incelemeleri ve elementel icerik
gibi daha detayli karakterizasyon c¢aligmalari iilkemizdeki laboratuvarlarda devam etmekte

olup, elde edilen ilk sonuglar bu ¢alistayda sunulacaktir.

Anahtar Kelimeler: Meteorit, Antarktika, Kizil6tesi, Raman, Spektroskopi.
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CHARACTERIZATION OF TURKISH ANTARCTIC
METEORITES

Mehmet Yesiltas®, Michael Zolensky®, Timothy D. Glotch®
#Faculty of Aeronautics and Space Sciences, Kirklareli University, Kirklareli, Turkey
®NASA Johnson Space Center, Houston, Texsas, United States of America
“Department of Geosciences, Stony Brook University, Stony Brook, New York, United
States of America
(myesiltas@knights.ucf.edu)

ABSTRACT

As part of "3 Turkish Antarctic Expedition (TAE-I11) — Bilateral Projects”, Belgium’s
Princess Elisabeth Antarctica (PEA) station near the Ser Rondane Mountains in East
Antarctica had been visited for a month, where our protocols were updated, meteorite
search and recovery practices were made, meteorite stranding potential of various locations
was assessed through our daily visits to potential sites. Also in this project, Nansen ice
field, which is about 120km away from the Ser Rondane Mountains and was frequently
visited by Japanese and Belgian scientists in previous years that resulted in the recovery of
numerous meteorites, was also briefly visited (1 hour) and assessed. 3 meteorites were
found during our visit and were brought to Turkey after the recovery based on our
previously generated protocols. These meteorites are Turkey’s first Antarctic meteorites,
and they will allow both scientific research and international collaborations.

Antarctic meteorites that were brought to Turkey are being stored under special conditions
at Kirklareli University. Such conditions were approved by The Meteoritical Society upon
our application, and Kirklareli University has been designated as the repository and curator
of the Turkish Antarctic meteorites. A polished thin section of each Antarctic meteorite was
prepared at NASA’s Astromaterial sample preparation laboratory at Johnson Space Center
for classification, and was studied by electron micro-probe analyses. Classes and petrologic
types of the meteorites were determined as L5, H5, and H5 (ordinary chondrites). The
meteorites were named as Asuka meteorites and registered in the Meteoritical Bulletin
Database after our application to The Meteoritical Society.

More detailed characterization efforts such as infrared and Raman spectroscopy, electron
microscopy and elemental content investigations are currently in progress in various
laboratories in Turkey, and our preliminary results will be presented at this workshop.

Keywords: Meteorite, Antarctica, Infrared, Raman, Spectroscopy.
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TAE-3’TE GOKYUZU KALITESi OLCUMLERI

Furkan Ali KUCUK', Ozgiin OKTAR?, Burcu OZSOY?, F. Korhan
YELKENCI® ,Zafer ASLAN*, Ceyhan KAHYA'
! IstanbulTechnical University, Facultyof AeronauticsandAstronautics , Departmentof
MeteorologicalEngineering, Maslak, 34469, Istanbul
?|stanbul Technical University, Faculty of Maritime, Department of Marine Transportation
Management Engineering, Tuzla, 34940, Istanbul
? Istanbul University, Science Faculty, Department of Astronomy and Space Sciences,
Fatih, 34134, Istanbul |
*IstanbulAydin University, Faculty of Engineering, Department of Computer Engineering,
Florya, 34295, Istanbul
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Gece gokyiizii parlaklig, 151k kirliliginin nispi yogunlugunu karakterize etmek icin ¢evrese
1 bir degerlendirme gostergesi olarak kullanilmaktadir. 03.02.2019-01.03.2019 tarihleri
arasinda yapilan TAE-3 ( Tiirk Antarktik Bilim Seferi — 3 ) seferinde SQM (Sky — Quality
Meter ) cihazi kullanilarak Antarktika Horseshoe Adasi ve c¢evresinde yaklasik bir aylik
siireci kapsayan Olgiimler almmustir. Olciimler 62 — 67 derece giiney enlemleri arasim
kapsamaktadir. Gokyiizii Kalitesi 6l¢iim cihazi olan SQM, gece gokylizii parlakligini 6lgen
ve uluslararasi birim olan ark saniye karesi biiyiikliigiinde (mag arcsec * 2) ifade edilen bir
yapidadir. Bu caligmada gokyiiziinii gézlemlerken gokylizii kalitesine olumsuz etki eden
ayin dogusu/batisi, giin dogumu/giin batimi, sivil/denizcilik ve astronomik tan konumlari
gibi faktorler ayrica hesaplanmistir. Bunlarin yani sira astronomik ve atmosferik
parametreler {izerinde yapilacak c¢aligmalar igin bulutluluk ve goriis degerleri de
gdzlenmistir. Ol¢iim sonuglarinda, cihazin en diisiik degerinin 5,89 mag arcsec”2 oldugu
goriilmektedir. Bu deger, cihazin giinesin parlakligima duyarliligi olarak gosterilebilir.
Subat ayinda dlgiilen degerlere bakildiginda, en yiiksek deger; 20.39 mag arcsec”2, normal
151k kirliligine sahip sehirlerdeki degerlerle ayni bulunmustur Subat ayi igerisindeki
atmosferik olaylarin bu degerleri ortaya ¢ikardig: diisiiniilmektedir.

Anahtar kelimeler: Anatrktika, Isik Kirliligi, Gokylizi Kalitesi
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THE MEASUREMENTS OF SKY QUALITY iN TAE-3

Furkan Ali KUCUK', Ozgiin OKTAR?, Burcu OZSOY?, F. Korhan
YELKENCI® ,Zafer ASLAN*, Ceyhan KAHYA'
! IstanbulTechnical University, Facultyof AeronauticsandAstronautics , Departmentof
MeteorologicalEngineering, Maslak, 34469, Istanbul
?|stanbul Technical University, Faculty of Maritime, Department of Marine Transportation
Management Engineering, Tuzla, 34940, Istanbul
® Istanbul University, Science Faculty, Department of Astronomy and Space Sciences,
Fatih, 34134, Istanbul I
*IstanbulAydin University, Faculty of Engineering, Department of Computer Engineering,
Florya, 34295, Istanbul

ABSTRACT

The night-sky brightness can be used as an environmental assessment indicator to
characterize the relative intensity of light pollution. The night-sky brightness was measured
and monitored around Antarctica Horseshoe Island using a portable light-sensing device
called “The Sky Quality Meter” about a month period in TAE-3 ( Turkish Antarctic
Expediction -3 ) that took placebetween 03.02.2019-01.03.2019. These measurements are
taken between 62 and 67 degrees Southern Latitudes. The Sky Quality Meter (SQM) is a
device that can instantaneously measure the brightness of the night sky in units of
magnitude per arc second square (mag arcsec”2), the international unit for measuring sky
brightness. The positions of moonrise/moonset, sunrise/sunset, civil/nautical and
astronomical twilight which cause poor sky quality when observing the sky ere calculated.
The cloudiness and temperature, in order to study on astronomical and meteorological
parameters were measured as well. In order to ensure data of sufficient reliability and
accuracy, before the start of each phase, training were provided to all parameters on the
proper procedures in using the SQMs to take night sky brightness data. Fort he
measurement results, the lowest value of the device is expected as 5,89 mag arcsec”2). This
value can be shown as the sensitivity of the device to the brightness of the sun. Looking at
the values measured durinebruary, the highest value;20.39 mag arcsec”2, was equivalent to
the values in cities with normal light pollution. It is crucial to monitor those measurements
for observing the sky and measure atmospheric parameters.

Keywords: Antarctica, Light Pollution, Sky Quality
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Tiirkiye’nin uzay alanindaki oncii kurumu TUBITAK UZAY, 2001 yilinda bu yana
iilkemizin BILSAT, RASAT ve GOKTURK 2 uydularimin gelistirilmesi, iiretilmesi, uzaya
firlatilmas1 ve sonrasinda isletilmesi konularinda kapsamli bir tecriibeye sahiptir. Ozellikle
milli ve yerli imkanlarla gelistirilen RASAT ve GOKTURK 2 Uydular igin iki farkl1 yer
istasyonu sisteminin tedarik edilmesi, uydular ile birlikte yer istasyonlarinin isletilmesi ve
bakim faaliyetleri sayesinde yer istasyonu mimarileri konularinda énemli deneyimler elde
edilmistir. Bu deneyimlerin {izerine baslatilan Milli Yer Istasyonu Gelistirilmesi (MIYEG)
Projesi kapsaminda iilkemiz sanayiinin de katkilari ile yiiksek derecede yerlilik oranina
sahip bir yer istasyonu, Cumhurbaskanligi Strateji ve Biitge Bagkanlig tarafindan saglanan
mali kaynaklarla tasarlanarak imal edilmektedir.

Kutupsal yoriingede faaliyet gosteren RASAT ve GOKTURK 2 uydularinin firlatilmasi
oncesinde, daha ¢ok sayida gegise imkan veren, kutuplara yakin bir yer istasyonunun
kullanilmas: ihtiyaci ortaya ¢ikmistir. Bu nedenle, giinde 14 sefere kadar gecis imkani
saglayan Norve¢’in kuzey kutba yakin yerlerde bulunan yer istasyonlari kiralanmis,
Andeya/Andenes, Tromsg ve Svalbard/Longyearbyen yerlesimlerine gesitli ekipman ve
yazilim kurulumlar1 yapilmistir. Uydularin firlatilmalari sonrasinda ilgili yer istasyonlari
kullanilarak uydular basariyla devreye alinmisti. RASAT uydusunun devreye alma
sonrasinda olusan acil durumlarinin giderilmesi igin yine Svalbard istasyonu kullanilmistir.
Diger yandan iilkemiz, son yillarda Antarktika arasgtirmalari konusunda onemli atilimlar
yapmugtir. 2017 yilindan itibaren ise Tiirkiye Cumhuriyeti Cumhurbaskanlig
himayelerinde, Sanayi ve Teknoloji Bakanligi uhdesinde ve TUBITAK Baskanlig1
koordinasyonunda iilkemizin saygin {niversite, bilim ve arastirma kurumlari ve bilim
insanlarinin katilimlari ile oldukga kararl bir kutup aragtirmalar1 programi baglatilmistir.

Bu calismada; Sanayi ve Teknoloji Bakanlig: tarafindan enstitiimiiz uhdesine tevdi edilen
gorev cercevesinde, Ulusal Kutup Arastirmalart Destek Programi’nin Oniimiizdeki
cagrilarinda ele alinmak {izere, Antarktika’ya kurulacak bir uydu yer istasyonu mimarisi
oOnerisi gelistirilecektir. Ardindan bolgenin ¢evre kosullarina gore istasyonun sahip olmasi
gereken teknik Ozellikler irdelenecektir. Ayrica, sistemin tim Omiir devri boyunca
gereksinim  duyulacak lojistik ihtiyaglarin  karsilanmasina yonelik kapsamli  bir
degerlendirme yapilacaktir. Antarktika’da kurulacak bir yer istasyonu ile yeni uzaktan
algilama uydularimizin devreye alma ve acil durumlarda haberlesme ihtiyaglarinin yerli ve
milli olarak karsilanmasi, ayrica siirekli operasyonlar sirasinda veri indirme kapasitesinin
katlanarak artmasi saglanacaktir. Bildirinin iilkemiz kutup arastirmalari camiasinda
baslatacagi degerlendirme siirecinin iilkemizin sahip olacagi bu yer istasyonun ¢ok daha
saglam temeller lizerine oturmasini saglayacagi 6ngoriilmektedir.

Anahtar Kelimeler: Antarktika, Kutup Arastirmalari, Uydu Yer Istasyonu
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AN ANTARCTIC GROUND STATION PROPOSAL FOR
TURKISH INDIGENOUS SATELLITES

Dr. Sadik Murat YUOKSEL?, Muammer EROGLU"
*TUBITAK Space Technologies Research Institute, ODTU Kampusu, Cankaya, ANKARA
*TUBITAK Space Technologies Research Institute, ODTU Kampusu, Cankaya, ANKARA
(sadik.yuksel@tubitak.gov.tr)

ABSTRACT

TUBITAK UZAY, the pioneering institution of Turkey in the field of space, has extensive
experience in developing, manufacturing, launching and operating BILSAT, RASAT and
GOKTURK 2 satellites since 2001. Especially, the procurement as well as operation and
maintenance of two different ground station systems for RASAT and GOKTURK 2
Satellites, which were developed using national and local resources, brought about
significant experience in the field of ground station architectures. Within the scope of the
National Ground Station Development (MIYEG) Project initiated on this experience, a
ground station with a high indigenous content has already been designed and manufactured
with the financial resources provided by the Presidency of Turkey, Presidency of Strategy
and Budget and the contribution of the local industry.

The need for the use of a ground station located close to the polar areas, which allows more
satellite passes, emerged before launch of RASAT and GOKTURK 2 satellites. For this
reason, Norwegian ground stations located in the vicinity of North Pole, which provide
more frequent access to satellites as high as 14 times a day, have been rented and various
equipment and software have been installed in Andeya, Tromse and Svalbard districts. The
satellites were successfully commissioned using the relevant ground stations after the
launch. Svalbard station was also used to handle the emergency situations of the RASAT
satellite after commissioning.

On the other hand, Turkey has achieved significant strides in Antarctic research in recent
years. Since 2017, under the auspices Presidency of Turkey, undertaken by Ministry of
Industry and Technology, in coordination with TUBITAK Headquarters and in
participation with distinguished universities, science and research institutions and scientists
of our country, a highly committed polar research program was initiated.

In this study; within the framework of the task entrusted to our institute by the Ministry of
Industry and Technology, an Antarctic satellite ground station architecture will be proposed
to be presented in the next calls of the National Polar Research Support Program. Next, the
technical specifications of the station to meet the environmental conditions of the region
will be examined. In addition, a comprehensive assessment will be made to meet the
logistics requirements that will prevail throughout the life cycle of the system. With a
ground station to be established in Antarctica, the commissioning and emergency
communication needs of our new remote sensing satellites will be met indigenously and the
data throughput will increase exponentially during continuous operations. It is envisaged
that the discussions initiated by this paper in the Turkish polar research community will
enable the satellite ground station to be built on a much stronger foundation.

Keywords: Antarctica, Polar Research, Satellite Ground Station
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GOKSIS-II: KUTUP GOKYUZU iZLEME ICIN YENI VE
OTOMATIK BIR SECENEK
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0z

Tiirkiye’de biiyiik teleskoplar i¢in gozlemevi yeri se¢imi g¢alismalart sonucunda uygun
konumlar GIS yontemiyle (asagiya dogru) belirlenmistir (Aksaker v.ark. 2015). Bunun
yaninda, belirlenen cografik noktalarin (site), hem konumsal dogrulugunu gostermek, hem
de bu konumda yukar1 dogru veri seti iiretebilmek adina, yerinde atmosferik ve astronomik
acidan uzun siireli goézlem yapilmasi gerekmekteydi. Bu baglamda, atmosferik ve
astronomik odlgerlerin bulundugu bir istasyon prototipi gelistirilmis (TUBITAK 1001
projesi: 113F266) ve 2017 yilinda tamamlanarak TUBITAK Ulusal Gzlemevinde kurulup
calistirlmis ve iiniteden siirekli veri akist alir hale getirilmistir. GOKSIS olarak
adlandirdigimiz bu gézlem istasyonu iizerinde Astronomik Goriis, Tiim Gokyiizii Kamerasi,
Bulutluluk Olgeri, Gokyiizii Parlaklik Ol¢iimii, Meteoroloji Istasyonu olmak iizere 5 farkli
Olcer bulunmaktadir.

GOKSIS, “tek kerede, tek aygitla, tiim olciimleri kaydetmek” gereksinimiyle iiretilmis,
basariyla sonuglandirilmis ve kullanilir hale getirilmis bir prototip oldugundan, Antarktika
gibi sira dist kosullar altinda bile ¢alistirmaya uygun oldugunu diisiiniiyoruz. Prototip
iinitesinde yapacagimiz bazi iyilestirmeler ve degisikliklerle (giig, iletisim ve kurulum),
iiniteyi GOKSIS-Il haline getirerek elde edilecek degerli verinin tiim “Tirk Kutup
Arastirmacilarina” online olarak sunabilmeyi hedefliyoruz.

GOKSIS-II Antarktika’ya kuruldugunda, hem bolgenin ulusal anlamda atmosferik ve
astronomik kosullarin1 kayit altina almig olacak hem de gelecekte kurulabilecek
gozlemevleri igin sitenin temel astronomik parametreleri de ¢ikartmis olacaktir.

Anahtar Kelimeler: astronomi, gokyiizii kalitesi, gozlem, meteoroloji, otomatik sistemler
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GOKSIS-11: ANEW AND AUTOMATED POSSIBILITY TO
MONITOR POLAR SKY
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dTUBITAK Ulusal Gozlemevi, Antalya

(yerli@metu.edu.tr)

ABSTRACT

Potential site locations have been determined according to the results of observatory site
selection for large telescopes using GIS techniques (sky to ground) (Aksaker, et.al. 2015).
In addition to this, both to confirm the geographic locations (sites) and to produce
observational data from ground to sky, on-site long-term atmospheric and astronomical
observations had to be carried out. In this context, a prototype which contains atmospheric
and astronomical sensors and meters has been designed, developed (TUBITAK 1001
project: 113F2266) and it is completed and installed in TUBITAK National Observatory in
2017. It is working and producing continuous data since then. This observing station,
named as GOKSIS, has the following 5 sensors and devices: Seeing Monitor, All Sky
Camera, Cloud Monitor, Sky Quality Meter, Meteorological Station.

GOKSIS has been designed according to idea of “record all the sensors at once with a
single device”; and since it is a prototype that has been implemented successfully, we
believe that it can adopted to even extraordinary Antarctic conditions. With improvements
and changes (power, communication and mounting) that could be applied to the prototype,
it can be transformed into GOKSIS-II; and therefore we aim to service online these
invaluable data obtained from the unit to all “Turkish Polar Researchers”.

If GOKSIS-II is installed in Antarctica then it will both record region’s atmospheric and
astronomical conditions, and determine astronomical parameters of potential observatories
on the site.

Keywords: astronomy, sky quality, observation, meteorology, automated systems
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ANTARKTIKA KOSULLARINDA HIBRIT ENERJI
KAYNAKLI AKILLI GUC SiSTEMI iCiN ENERJi YONETIMI

Talat Ozden®"*, Selami Kesler®, Biilent G. Akinoglu”*
Giimiishane Unv. Enerji Sistemleri Miih. Béliimii, Baglarbasi/Giimiishane
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YODTU, Fizik Béliimii, Cankaya/Ankara
ODTU, Yer Sistem Bilimleri Béliimii, Cankaya, Ankara
(*Corresponding autor: tozden@metu.edu.tr)

OZET

Kutup boélgeleri zor cografik ve yasamsal kosullara sahip olmalarina ragmen, bir¢ok bilim
dali i¢in diinyadaki yasam siirecinin aydinlatilmasinda essiz imkanlar sunmaktadir. Fiziki
kosullar1 bu essiz ortami korurken, ayni zamanda bilim insanlar1 igin ¢aligilmasi zor bir
ortam olusturmaktadir. Buna ragmen bir¢ok iilke giiney kutbunda iis kurmus ve uzun
yillardir bilimsel galismalarini siirdiiriiyorlar. Arastirma tsleri hem dagimik konumlari hem
de bir planlama kapsaminda kurulmadiklarindan ortak bir enerji altyapisina sahip degiller.
Bu yiizden iisler enerji ihtiyaglarini ¢ogunlukla “karosen” yakiti kullanarak kendi enerji
iiretim sistemleriyle karsilamakta. Bdlgenin uzakligi ve sartlarmnin zorlugu dikkate
aldiginda karosen’in naklinin maliyeti c¢ok yiiksek olmaktadir. Ayrica karosenin
kullanimindan kaynakli atiklar bolgenin dogal yapisini da olumsuz etkiliyor. Gelisen
teknoloji, bolgede karosen disinda Fotovoltaik sistemler gibi baz1 yenilenebilir kaynaklarin
da enerji kaynagi olarak kullanilmasimi miimkiin kiliyor. Ancak, giines gibi yenilebilir
kaynaklar giin boyu enerji tiretim imkani sunmadiklarindan, simdilik karosen gibi diger
enerji kaynaklari ile birlikte kullanilmasini zorunlu kiliyor. Bununla birlikte, hibrit kaynakli
giic sistemleri enerji liretim initeleri arasinda karosen tiiketimini optimize eden enerji
yonetimine de ihtiya¢ duyulmaktadir.

Bu ¢aligmada, giines ve karosen kaynakli iki gii¢ sisteminin giines kaynagimin kullanimini
maksimize edecek otonom bir karar verici Onerisi yapilmaktadir. Isima verisi olarak
Tiirkiye’nin {is kurmayi1 planladigi “Horseshoes” adasiyla ayni enleme sahip olan ve
yayinlanmis Olgiilmiis 1s1ma verileri bulunan Japonya’nin “Syowa” istasyon bdélgesinin
verileri kullanilmistir. Tek yiizlii silikon kristal yapili fotovoltaik modiil tiirii secilerek
kestirilen saatlik bazli elektrik iiretimi sonuglarina gore, enerji yonetimi planlanmistir.
Enerji yonetimi i¢in yiiklerin tiiketim ve kayaklar giinesten elde edilen enerjinin seviyesi
coklu ajan mimarisiyle 6l¢iilmektedir. Bununla birlikte bu 6l¢iim sonuglar1 dikkate alinarak
bulanik mantik karar verici kaynaklar arasinda yiik gegislerini karosen tiiketimi optimize
edecek sekilde saglanmaktadir.

Calismada, 10 kWp’lik bir GES ile 25kVA’lik karosen yakitli hibrit gii¢ sisteminin iis
bolgesinde kurulacak arastirma merkezi yiiklerinin bir yillik ¢oklu ajan yapisi ve bulanik
mantik karar verici yardimiyla enerji yonetimi sonuglar1 ve analizleri sunulacaktir. Ayrica,
bolgeye kurulacak Tiirk arastirma merkezi icin bdyle bir sistemin siirdiiriilebilir bir s
bolgesine saglayacagi ekonomik ve ¢evresel etkileri tartigilmistir.

Anahtar Kelimeler: Antarktika, Fotovoltaik, Hibrit sistem, Enerji yonetimi, Cok ajanli
yapi
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ABSTRACT

Even though Polar Regions have difficult geographical and life-sustaining circumstances,
these areas have many research topics to clarify the life on the World. While the physical
conditions keep this untouched environment stable, it also creates a difficult situation for
scientists to study. Nevertheless, numerous countries have built their stations in the south
polar (Antarctica) and have continued their scientific activities for too many years. These
research stations do not have an interconnection to energy infrastructure due to both
limiting of the distributed grid structure and yet it is not established. Therefore, they
commonly supply their energy needs using own energy production system with kerosene.
Considering the distance of region and the difficulty of conditions in area, transport cost of
kerosene is very high. In addition, wastes from the use of kerosene negatively affect natural
environment of the region. Besides, the developing technologies allow renewable resources
like photovoltaic to use as a new energy source in the polar area. However, as renewable
sources like the sun do not offer the possibility of generating energy during the night times,
it is currently required to be used together with kerosene or another renewable resource.
Thus, power systems having hybrid resources need an energy management algorithm,
which optimize consumption of the kerosene or other resources.

In this study is proposed a hybrid power system with source of solar and kerosene, which
maximize the use of solar source using an autonomous decision maker. To estimate solar
energy in the “Horseshoe island” where planned to build a station by Turkey is used which
is the data measured from Japanese “Syowa Station” located about the same latitude.
Considering a mono-facial photovoltaic module fixed horizontally to this region, hourly
based energy generation is estimated and an energy management is planned by using these
results. For energy management, consumption of the loads of a Turkish station and solar
resource are measured with the help of structure of the multi-agent system. Moreover, a
fuzzy logic decision maker decision maker provides optimal consumption of kerosene
together with smoothly shifting loads between power sources.

The simulation results obtained for the hybrid power system (a photovoltaic power plant of
10 kWp and a power generator feeding kerosene of 25kVVA) equipped with a multi-agent
system and a smart decision maker will be presented. The loads of this system have chosen
in harmony with a research center which will be built in Horseshoe Island for Turkey. The
simulation is carried out using an input data of a year, and the obtained results will be
presented. In addition, environmental and the economic issues will be discussed.

Keywords: Antarctic, Photovoltaic, Energy management, Hybrid system, Multi agent
system
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USNEA ANTARCTICA LIiKENININ BiYOAKTIiF SEKONDER
METABOLITLERI

Biilent Gozcelioglu, Ahmet Ceyhan Goren, Belma Konuklugil, Giilact1 Topcu*
(074

Usnea, Parmeliaceae familyasina ait bir liken cinsi olup diinya {izerinde 1000 tiir ile yayilis
gostermektedir.

Avrupa, Asya ve Kuzey Amerika'da gelencksel tipta birgok liken ekstresi ve bilesikleri
kullamlmustir. Gliniimiizde Geleneksel Cin Tibbi’nda Usnea cinsinden elde edilen ekstreler
ve tentiirler tiiberkiiloz hastaliginin tedavisinde ve Usnea cinsinin ¢ogu tiirlinden elde
edilmis olan usnik asit, solunum problemleri, cilt enfeksiyonlari ve iilserin geleneksel
tedavisinde kullanilmaktadir.

Liken’lerden elde edilen sekonder metabolitler, antibiyotik, antimikrobiyal,
antienflamatuvar, analjezik, antipiretik, antiproliferatif, immiinomodiilatér, antioksidan,
antiherbivor, antigenotoksik ve sitotoksik/antitimdr aktiviteler gibi farkli aktiviteler
gostermislerdir.

2016 Tiirk Antarktik Bilim Seferi ger¢evesinde Antarktika Galindoz adasi kara ortamindan
toplanan ve yeni bir Usnea tiirli olarak teshis edilen bu liken Usnea antarctica olarak
adlandirldu.

Usnea antarctica likeninden hazirlanan direkt kloroform ve direkt metanol ¢ozeltileri GC-
MS (gaz kromatografisi-kiitle spektrumu) cihazi ile analiz edildi.

Usnea antarctica kloroform ekstresinin bir kisminin esterlestirilmesiyle tespit edilebilen 15
bilesigin % 33.7 sini linolenik asit, % 16.6 sin1 ise palmitik asit olusturmaktaydi. Ayrica,
ayni ekstrenin bir kismu silillenerek GC-MS ile analiz edildi ve ekstrenin 23 bilesiginin
baslica kisminin heksozlardan (alt C lu sekerlerden) olustugu belirlendi. Bunlar, D-glukoz
(% 43, 4) basta olmak iizere D-fruktoz (% 26.5 + 3.4), galaktoz ( %17.4) ve ¢ok az mannoz
(% 0.3) dan olusmaktaydi.

Usnea antarctica metanol ekstresinin esterlestirilmesiyle yapilan GC-MS analizinde ise
sadece 5 bilesik ¢ok kiiciik ylizdelerle tespit edilebildi. Usnea antarctica metanol
ekstresinin silillenmesiyle yapilan GC-MS analizinde ise 18 bilesigin varligi tespit edildi,
bunlarin arasinda ksilitol (xylitol) tiim detekte edilebilen bilesiklerin % 55’ini
olusturmaktaydi.

Ekstrelerin LC-MS (sivi kromatografi-kiitle spektrumu) analizleri devam etmektedir.
Ekstrelerin ve izole edilmis ve edilmekte olan baslica bilesiklerin antimikrobiyal,
antioksidan ve antikolinesteraz aktiviteleri incelenmektedir.
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USNEA ANTARCTICA

Biilent Gozcelioglu, Ahmet Ceyhan Goren, Belma Konuklugil, Giilacti Topcu*
ABSTRACT

The genus Usnea belonging to the Parmeliaceae family is distributed over 1000 species in
the world.

Many lichen extracts and compounds have been used in traditional medicine in Europe,
Asia and North America Today, extracts and tinctures obtained from Usnea plants have
been used in the treatment of tuberculosis in Traditional Chinese Medicine (TCM). Usnic
acid, derived from Usnea, is used in the traditional treatment of respiratory problems, skin
infections and ulcers. Secondary metabolites, obtained from different lichens exhibit
various biological activities such as antibiotic, antimicrobial, anti-inflammatory, analgesic,
antipyretic, antiproliferative, immunomodulator, antioxidant, antiherbivor, antigenotoxic
and cytotoxic/antitumor activities.

Within the framework of the 2016 Turkish Antarctic Expedition, a lichen sample collected
from the Antarctica, terrestrial environment of Galendos Islands were identified as Usnea
antarctica which is a new endemic Usnea species.

Chloroform and methanol extracts, prepared from Usnea antarctica were analyzed by GC-
MS (gas chromotography - mass spectrometer) instrument.

The 15 compounds can be detected by esterification of a part of the chloroform extract of
Usnea antarctica, consisted of linolenic acid (33.7%) and palmitic acid (16.6%). In the case
of GC-MS analysis of the sillylated chloroform extract presented 23 detectable compounds,
the major part of those compounds were identified to be hexoses which consists of mainly
D-glucose (43.4%), D-fructose (26.5% + 3.4%), galactose (17.4%) and mannose (0.3%).

In GC-MS analysis by esterification of Usnea antarctica methanol extract, only 5
compounds were detected in very small percentages. GC-MS analysis by sillyllation of
Usnea antarctica methanol extract revealed the presence of 18 compounds, among them,
xylitol (xylitol) accounted for 55% of all detectable compounds.

LC-MS (Liquid chromatography-mass spectrometer) analyses of the extracts were going
on. The anti-oxidant, antimicrobial and anticholinesterase activity studies on the extracts
and the major compounds are continuing.
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0z

Antarktika bitki biiylime ve gelisimine uygun c¢ok sinirl alanlara sahiptir. Asir1 ekolojik
kosullar (soguk ve karanlik) nedeniyle Antarktika florasi yalnizca yaklagik 250 liken, 100
yosun ve yaklasik 700 karasal ve sucul alg tiiriiyle smurhidir. Ote yandan, Antarktika
Yarimadasi'nin kuzey ve bati kesimlerinde bulunan iki adet wvaskiiler bitki tiiri,
Deschampsia antarctica Desv. (Poaceae) (Antarktik sa¢ ¢imi) ve Colobanthus quitensis
(Kunth) Bartl. (Caryophyllaceae) (Antarktika inci ¢ay1)] tiirii bulunmaktadir. III. Ulusal
Antarktik Bilim Seferi sirasinda D. antarctica ve C. quitensis popiilasyonlart yedi degisik
lokasyondan &rneklenmistir. Ornekleme alanlarindan ayrica toprak drnekleri de alinmistir.
Bitki 6rnekleri Nigde Omer Halisdemir Universitesi, Tarim Bilimleri ve Teknolojileri
Fakiiltesi’nde biiylime ¢emberi, sera ve doku kiiltiirii ortamlarinda gelecekte yapilacak
caligsmalar i¢in korunmaktadir.

Antarktika’nin yedi degisik lokasyonundan Orneklenen D. antarctica ve C. quitensis
popiilasyonlarinda ilk olarak genom biiyiikliikleri belirlenmistir. ~ Analizlerde Ardley,
Galindez, King George, Lagotellerie (yiikksek ve algak), Livingston ve Ridge adalarindan
yedi popiilasyon kullamlmistir. Her popiilasyonda ii¢ birey ve her bireyde li¢ bagimsiz
okuma yapilmistir (toplam 117 akis sitometrik analizi). Sonuglar, D. antarctica ig¢in genom
biiytikliigiiniin (2C) 10.63 £ 0.03 pg C. quitensis'in ise 2.01 £ 0.03 pg oldugunu
gostermistir. Bu sonuglar, Antarktika’daki bitki popiilasyonlarint karakterize etmek igin
onemlidir.

Anahtar Kelimeler: Antarktika, genom biiyiikligli, karyotipleme, Deschampsia
antarctica, Colobanthus quitensis
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INVESTIGATION OF THE VARIABILITY OF GENOME SIZE
IN VASCULAR PLANT SAMPLES FROM ANTARCTICA

Sedat Serce?®, Bahar Sogutmaz Ozdemir®, Nusrat Sultana®, Mehtap Vural?,
lvana Hradecka®, Martin Vanek®, Joan Pere Pascual-Diaz’, Daniel Vitales®,
Sonia Garcia®

Nigde Omer Halisdemir University, Faculty of Agricultural Sciences and Technologies,
Nigde, Turkey
bYeditepe University, Faculty of Engineering , Istanbul, Turkey
“Jagannath University, Faculty of Life and Earth Sciences, Dhaka, Bangladesh
“Institut Botanic de Barcelona (CSIC), Passeig del Migdia s/n | 08038 Barcelona, Spain
(sedatserce@gmail.com)

ABSTRACT

Antarctica has very limited areas suitable for plant growth and development. Due to
extreme ecological conditions (cold and dark), the Antarctic flora is limited to only about
250 lichens, 100 algae, and about 700 terrestrial and aquatic algae species. On the other
hand, two vascular plant species found in the northern and western parts of the Antarctic
Peninsula, Deschampsia antarctica Desv. (Poaceae) (Antarctic hairgrass) and Colobanthus
quitensis (Kunth) Bartl. (Caryophyllaceae) (Antarctic pearl tea)] species. During IlI.
Turkish Antarctic Expedition, D. antarctica and C. quitensis populations were sampled
from seven different locations. Soil samples were also taken from the sampling areas.
Plant samples are maintained in the growth chambers, greenhouses and tissue culture
environments at the Faculty of Agricultural Sciences and Technologies at Nigde Omer
Halisdemir University.

Genome size was first determined in D. antarctica and C. quitensis populations sampled
from seven different locations of Antarctica. Seven populations from Ardley, Galindez,
King George, Lagotellerie (high & low), Livingston and Ridge islands were used in the
analyses. Three individuals and independent measurements per individual were used. The
results indicated that genome sizes (2C) for D. antarctica is 10.63 = 0.03 pg C. quitensis is
2.01 + 0.03 pg. 117 flow cytometric assays. These results are important to characterize
plants populations of Antarctica

Keywords: Antarctica, genome size, karyotyping, Deschampsia antarctica, Colobanthus
quitensis
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JAMES ROSS ADASI’NDA (ANTARKTiKA YARIMADASI)
YAYILIS GOSTEREN BAZI LIKENLESMIS MANTAR
TURLERININ DNA BARKODLAMALARI

Prof. Dr. Mehmet Gokhan HALICI®, Dr. Mithat GULLU®* Merve
KAHRAMAN?®
2Erciyes Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Kayseri, Tiirkiye
mghalici@gmail.com
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Likenlesmis mantarlar, bir mikobiyont (mantar) ortag: ile bir fotobiyont (yesil alg ya da
mavi yesil bakteri) ortagimin bir araya gelmesiyle viicut bulan simbiyotik birlikteliklerdir.
Likenlesmis mantarlar, Antarktika'da karayosunlari ile birlikte karasal vejetasyonun en
baskin elementlerini olusturmaktadir. Antarktika kitasindaki likenleri kapsamli incelemek,
karasal vejetasyonun daha iyi anlasilmasina katkida bulunmakta, daha dogru bdlgesel
veriler saglamakta, biyocografik yakinliklarin ve evrimsel egilimlerin degerlendirilmesine
olanak saglamaktadir. Likenler Antarktika besin aginda g6z ardi edilebilir bir rol oynasa da
(bazilar1 akarlar igin besindir), karasal vejetasyonun en baskin bilesenlerini olusturmaktadir.
Bu nedenle Antarktika kitasindaki liken biyogesitliligi ¢alismalart olduk¢a dnemlidir.

James Ross Adasi, Antarktika Yarimadasinda bulunan liken bakimindan zengin olan
adalardan birisidir. Adadan daha oOnceki yaymlarda 140°dan fazla likenlesmis mantar
bildirilmistir. 1454 m yiikseklige sahip olan adanin en fazla ilk 0-500 m’lik kisminda
likenlesmis mantartlar yayilis gostermektedir. Daha yukari yiiksekliklerde ¢ogunlukla buz
daglar1 bulunmaktadir. Bu zengin liken biyogesitliligi nedeniyle bu c¢alismada James Ross
Adasi (Antarktika Yarimadasi) likenlesmis mantar tiirlerinin anatomik, morfolojik ve buna
ek olarak molekiiler tekniklerle ¢alisiimasi amaglanmistir. Calismada James Ross adasinda
ozellikle 18 lokaliteden liken 6rnekleri toplanmustir.

Calismada likenlesmis mantar Orneklerinin  anatomik ve morfolojik teshisi
gerceklestirildikten sonra ticari DNA kiti ile DNA izolasyonu gerceklestirilmis, daha sonra
PZR ve sekans analizleri gergeklestirilen orneklerin filogenetik agaglari elde edilmistir.
Yapilan calisma sonucunda James Ross Adasi’ndan belirlenen bazi likenlesmis mantar
tirleri sunlardir: Austroplaca darbishirei (C.W. Dodge & G.E. Baker) Sgchting, Frodén &
Arup, Dermatocarpon polyphyllizum (Nyl.) Blomb. & Forssell, Lecanora polytropa (Ehrh.)
Rabenh., Lecidea atrobrunnea (DC.) Schaer., Lecidea tessellata Florke, Parvoplaca
athallina (Darb.) Arup, Sechting & Frodén, Peltigera antarctica C.W. Dodge, Physconia
muscigena (Ach.) Poelt, Psoroma cinnamomeum Malme, Rhizocarpon geminatum Korb.,
Rusavskia elegans (Link) S.Y. Kondr. & Kirnefelt ve Staurothele gelida (Hook. f. &
Taylor) 1.M. Lamb. Bu tiirlerden Lecidea tessellata Antarktika kitasi’ndan daha 6nce rapor
edilmemistir.

Anahtar Kelimeler: Likenlesmis Mantar, Antarktika Yarimadasi, James Ross Adasi, DNA
Barkodlama
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DNA BARCODING OF SOME LICHENIZED FUNGI SPECIES
IN JAMES ROSS ISLAND (ANTARTIC PENINSULA)

Prof. Dr. Mehmet Gékhan HALICI*, Mithat GULLU®, Merve KAHRAMAN?®
®Erciyes University, Faculty of Science, Department of Biology, Kayseri, Turkey
mghalici@gmail.com

ABSTRACT

Lichenized fungi are symbiotic associations formed by the combination of a mycobiont
(fungi) partner and a photobiont (green algae or blue green bacteria) partner. Lichens are
the major elementS of terrestrial vegetation in Antarctica along with bryophytes. Extensive
examination of lichens in the Antarctic continent contributes for a better understanding of
the flora, provide more accurate distributional data and permit more reliable assessments of
biogeographical affinities, dispersal routes and evolutionary trends. Although lichens play a
negligible role in the Antarctic terrestrial trophic web (some are grazed by mites), they are
the predominant component of many communities. Therefore, lichen biodiversity studies in
the Antarctic continent are very important.

James Ross Island is one of the lichen rich islands of Antarctica. More than 140 lichenised
fungi have been reported from the island. It has an elevation of 1,454 metres, but the
lichens are predominant between 0-500 m altitude. Mostly in higher altitudes glaciers are
present. Because of this rich lichen biodiversity, in this study, it is aimed to study
lichenized fungi species of James Ross Island (Antarctic Peninsula) with anatomical,
morphological and additionaly molecular techniques. In this study, lichen samples were
collected especially from 18 localities on James Ross Island.

In the study, after the anatomical and morphological identification of lichenized fungi
specimens, DNA isolation was performed with commercial DNA kit. PCR and
phylogenetic trees of the samples were analyzed. The lichenised fungi species identified
from James Ross Island were: Austroplaca darbishirei (C.W. Dodge & G.E. Baker)
Sechting, Frodén & Arup, Dermatocarpon polyphyllizum (Nyl.) Blomb. & Forssell,
Lecanora polytropa (Ehrh.) Rabenh., Lecidea atrobrunnea (DC.) Schaer., Lecidea
tessellata Florke, Parvoplaca athallina (Darb.) Arup, Sechting & Frodén, Peltigera
antarctica C.W. Dodge, Physconia muscigena (Ach.) Poelt, Psoroma cinnamomeum
Malme, Rhizocarpon geminatum Korb., Rusavskia elegans (Link) S.Y. Konder. &
Kirnefelt and Staurothele gelida (Hook. F. & Taylor) I.M. Lamp.. Lecidea tessellata has
never been reported from Antarctica previously.

Keywords: Lichenized Fungi, Antarctic Peninsula, James Ross Island, DNA Barcoding
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ANTARKTIKA’DAN ELDE EDIiLEN BAZI ENDOFIT
MANTARLARIN BiYOAKTIVITESI

Dr. Biilent Gozcelioglu, Dr. Hajar Heydari, Prof. Dr. Belma Konuklugil
(074

Tiirk Antarktik Ulusal Bilim Seferi TAE-2 2018 kapsaminda, Antarktika deniz ve kara
ortamindaki ekstrem kosullarda yasayan canlilarindan ve bunlarin {izerindeki endofitik
mantarlardan biyoaktif etken maddelerin izolasyonu, bunlardan elde edilecek ekstrelerin
biyoaktiviteleri acisindan arastirilmast amaciyla Antarktika seferine katilinmustir.
Antarktika Robert Adasi, Nansen Adasi ve King George Adasi ¢evresinde kara (likenler) ve
deniz canlilarindan (Echinodermata, Mollusca, Porifera subelerinden tiirler) elde edilebilen
bazi tiirlerden 6rnekler toplannustir. Ornekler Tiirkiye’ye getirilmistir. 15 civarinda mantar
elde edilmistir. Ureyen ve morfolojik olarak farkli 15 deniz kaynakli mantar tiir teshisi icin
secilmistir. Tiirler Biospeedy® Fungal DNA Izolasyon kiti kullanarak teshis edilmistir.
Teshis edilen tiirlerin ekstrelerini elde etmek igin, 6rnekler piring ve deniz tuzu besiyerinde
ekimi yapilmistir. 4-6 hafta sonunda etil asetat ile ekstre edilip algak basingta
yogunlastirllmistir (Kjer ve ark., 2010). Ekstrelerin 3 farkli yontem DPPH, Nitric oxide
radikal siipliriicii (NO) ve Superoxide radikal siipiiriicii (SO), ile antioksidan aktiviteleri
degerlendirilmistir.

Sonug olarak Penicillium chrysogenum, Penicillium crustosum, Penicillium chrysogenum,
Ulocladium sp, Cladosporium sp., Botrytis sp., Ulocladium microsporum, Alternaria
alternata, Aspergillus awamori, Alternaria malorum, Cladosporium malorum mantarler1
elde edilmis ve bu mantarlarin ham ekstrelerinin antioksidan sonuglarina gore Alternaria
malorum (ICsp: 58,88 pg/mL) ve Cladosporium malorum (ICsq: 75,86 pg/mL) tiirleri daha
yiiksek aktiviteye gostermistirler.
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BIiOACTIVITY SCREENING OF SOME ENDOPHYTIC
FUNGIi FROM ANTARKTIKA

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

ABSTRACT

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. 15 marine fungal species were selected for identification. Species
were identified using the Biospeedy® Fungal DNA Isolation kit. In order to obtain the
extracts of the identified species, the samples were cultivated on rice and sea salt medium.
After 4-6 weeks, it was extracted with ethyl acetate and concentrated under low pressure
(Kjer et al., 2010). Antioxidant activities of the extracts were evaluated by DPPH, Nitric
oxide radical scavenger (NO) and Superoxide radical scavenger (SO).

As a result, Penicillium chrysogenum, Penicillium crustosum, Penicillium chrysogenum,
Ulocladium sp, Cladosporium sp., Botrytis sp., Ulocladium microsporum, Alternaria
alternata, Aspergillus awamori, Alternaria malorum, Cladosporium malorum fungi were
obtained. Alternaria malorum (IC50: 58.88 pg / mL) and Cladosporium malorum (IC50:
75.86 ng / mL) showed higher activity according to the antioxidant results of raw extracts
of these fungi.
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ANTARKTIK EKOSISTEMINDE PASIiF ORNEKLEYICi
UYGULAMALARI
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H. Atabay?, L. Tolun®, O.S. Okay*
YGemi ve Deniz Teknolojisi Miihendisligi Béliimii, Istanbul Teknik Universitesi, 34469,
Istanbul, Tiirkiye
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Sk tirkiye Bilimsel ve Teknolojik Arastirmalar Kurumu, Marmara Arastirma Merkezi,
41470, Kocaeli, Tiirkiye
*[lgili yazar: E-posta: yakans@itu.edu.tr, Tel: +90 212 2856424, Faks: +90 212 2856454
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Poliaromatik hidrokarbonlar (PAH) ve kalict organik kirleticilerin (KOK) seviyesi ve
davraniglari, organizmalardaki olumsuz etkileri ile beraber Diinya’daki kirlilik izleme
calismalar1 kapsaminda diizenli olarak yiiriitilmektedir. 1970’lerin ortasindan baslayarak
KOK’larin ¢ogunun aktif kullanimi birgok iilkede yasaklanmistir. Buna ragmen, diisiik su
¢ozlniirliigi ile fiziksel ve kimyasal bozunmaya direng gibi 6zelliklerinden dolayi, dogal su
ortamlarindaki cesitli matrislerde KOK’lara halen yaygin olarak rastlanilmaktadir. Mevcut
calismalar, fizikokimyasal 6zelliklerinden dolayrt KOK’larin atmosferik ¢evrim, su dongiisii
ve birikim yollar1 vasitasiyla uzun mesafeler kat edebileceklerini gostermektedir. KOK’lar
yiiksek sicakliklarda buharlagsmakta ve yari-ugucu 6zelliklerinden dolay1 yiiksek enlemlere
ulagabilmekte ve KOK'’larin {iretim ve kullanim alanlarindan ¢ok uzak olan disiik
sicakliktaki kutup bolgelerinde de yogunlasarak birikebilmektedir. Kiiresel 1sinmanin bir
sonucu olarak, buzullarda biriken bu bilesikler kutup bolgelerinin el degmemis sularina
karigmaktadir. Tim bu nedenlerden dolayi, KOK’lar kiiresel olarak onemli kirleticiler
olarak degerlendirilmektedir. Organik kirleticilerin diisiik su ¢oziiniirliigii, seviyelerinin
tespit edilebilmesinde teknik sorunlara neden olmaktadir. Bu nedenle, pasif drnekleyicilerin
kullanimi, izleme caligmalari icin alternatif bir yontem olarak one siiriilmektedir. Pasif
ornekleyiciler, organizmalardaki yag dokularmi taklit ederek sudaki organik kirleticileri
biriktirmektedir. Boylece, suda tespiti zor ya da olanaksiz olan kirletici seviyelerinin
tespitini miimkiin kilmaktadir. Bu ¢alisma, PAH ve KOK’larin hem toplanan sediment
orneklerinde hem de su kolonuna yerlestirilmis olan pasif drnekleyicilerdeki seviyelerinin
belirlenmesini ve pasif ornekleyicilerin diisiik sicakliklardaki kutup bolgelerindeki
performanslarinin kiyaslanmasini amaglamaktadir. Bu bilesiklerin 6zellikleri ve birikim
kapasiteleri gz Oniine alinarak, Antarktik Yarimadasi’ndaki 4 farkli noktada sediment
ornekleri toplanmig ve pasif ornekleyiciler yerlestirilmistir. Bu ¢alisma kapsaminda {i¢
farkli tipte pasif ornekleyici kullanilmigtir: Standart hale getirilmis tek pasif 6rnekleyici
olan Yar1 Gegirgen Membran Ara¢ (SPMD); standartlastirma ve kalibrasyon siirecleri
devam etmekte olan polidimetilsiloksan (PDMS); istanbul Teknik Universitesi Kimya
Bolimi’nde gelistirilmis olan Butil Kauguk Sorbenti (BR). Her bir paslanmaz ¢elik kafese
her tipten 2 adet pasif 6rnekleyici yerlestirilmistir. Ornekleyicilerin kafese takilmasindan
sonra kafes, deniz ylizeyinin 2 metre altina yerlestirilmistir. Her kafes, yaklasik 5 metre
derinlikte yer alan bir ¢ipa ile sabitlenerek bir samandira ile yiizdiiriilmiistiir ve samandira,
en yakin kaya parcasina halatla baglanmistir. Bu islem, her bir 6rnekleme noktasi icin
tekrarlanmistir. Kafesler, 3. Tiirk Antarktik Seferi (TAE-3) seferinin rotasina uygun olacak
sekilde, 5 ile 27 giin arasinda degisen farkli siirelerde su kolonunda kalmistir. Sonug olarak,
3. Tiirk Antarktik Seferi kapsaminda, eksi su sicakliginin 6l¢iildiigii kutup sartlarinda
performanslart denenmistir.

Anahtar Kelimeler: PAH; KOK; sediment; pasif 6rnekleyici, kutup ekosistemi.
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PASSIVE SAMPLING APPLICATIONS IN THE ANTARCTIC
ECOSYSTEM

S.D. Yakan', O.E. Tureyen', A. Yilmaz*, B. Yetiskin?, B. Karacik®, B. Tutak’,
H. Atabay?, L. Tolun®, O.S. Okay*
'Department of Shipbuilding and Ocean Engineering, Istanbul Technical University,
34469, Istanbul, Turkey
“Department of Chemistry, Istanbul Technical University, 34469, Istanbul, Turkey
3The Scientific and Technological Research Council of Turkey, Marmara Research Center,
41470, Kocaeli, Turkey
*Corresponding author: E-mail: yakans@itu.edu.tr, Tel +90 212 2856424, Fax: +90 212
2856454

ABSTRACT

The level and behavior of polycyclic aromatic hydrocarbons (PAHSs) and persistent organic
pollutants (POPs) with their adverse effects on organisms are conducted routinely within
the scope of pollution monitoring studies around the World. Beginning from the mid of
1970s, active use of many POPs has been banned in many countries. However, POPs are
still encountered commonly in marine sediment and marine organisms due to their
properties like low solubility in water and persistence to physical and chemical degradation.
Present studies show that POPs can travel long distances through the conventional airflow
in the atmosphere, water cycle and accumulation pathways due to their physicochemical
properties. Therefore, they can accumulate in different matrices such as water, sediment
and organisms, even in glacier of the polar regions. POPs evaporate at high temperatures
and arrive at high latitudes due to their semi-volatile nature, and then accumulate by
condensing at low temperatures, especially at poles, where no POPs have been produced or
used. As a consequence of global warming, accumulated POPs in the glaciers flow into the
pristine waters of the polar regions. For all these reasons, POPs are considered as globally
important pollutants. The low solubility of organic pollutants in water complicates the
measurement of pollutants. Therefore, deployment of passive samplers is considered as an
alternative way for monitoring studies. This study aims to determine the levels of PAHs and
POPs both in the collected sediment samples from the field and the passive samplers
deployed in the water body and to compare their performances. Taking into consideration
the properties and accumulation capacities of PAHs and POPs, collection of sediment
samples and deployment of passive samplers in the water column were performed at 4
different stations along the Antarctic Peninsula. 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 different type of passive samplers have been used within the scope of the
study: Semi-permeable membrane device (SPMD), the only standardized passive sampler;
polydimethylsiloxane (PMDS) sheet, whose standardization and calibration processes are in
progress in the literature; butyl rubber sorbent (BR) which have been developed in the
Chemistry Department of Istanbul Technical University. Two sets of passive samplers for
each type were placed in each cylindrical stainless-steel cage. The cage was deployed at
about 2 meters below the sea surface, after the installation of the samplers in the cage. Each
cage was fixed with an anchor at about 5 meters, floated via a buoy and tied to the nearest
rock for positioning. This process was repeated for each sampling station. Cages stayed in
the water column at different time intervals between 5 and 27 days, in accordance with the
route of TAE-3 cruise. Consequently, the usability of these three passive samplers were
tested in polar conditions, at below zero-degree water temperature, during the third Turkish
Antarctic Expedition (TAE-3) carried out during February 2019.

Keywords: PAH; POP; sediment; passive sampling, polar ecosystem.
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Dalapon (2,2-dikloropropiyonik asit); toprak, su, hayvan ve hatta insanda problemlere
neden olan bir herbisit ¢esididir. Tarimda, dalapon gibi kimyasallarin zararini azaltmada
yararli mikroorganizmalarin kullanimi ile ilgili bir¢ok ¢aligma bulunmaktadir. Son
zamanlarda, endiistriyel, ¢evresel ve tarimsal biyoteknoloji alanlarindaki katkilarindan
dolayt oOzellikle, diisiik sicaklikta yagayan mikroorganizmalar olmak {izere ekstrem
kosullarda yasayan mikroorganizmalar ile ilgili yapilan calismalara kars1 ilgi artmaktadir.

Bu ¢alismada, karbon kaynagi olarak 2,2-dikloropropionik asitin bulundugu besi yerinde
biiyiiyebilen TaeBurcu001 olarak adlandirilan psikrofil bir bakteri irk1 ilk defa tanimlandi.
[lk olarak; drnekler, Antartika’ya ait Galindez Adasindan toplandi. Daha sonra elde edilen
bakteri izolatlarindan hangisinin dalaponu karbon kaynag: olarak kullandigini belirlemek
icin 2,2-dikloropropionik asitin bulundugu besi yerine ekildi. Besi yerinde gelisen
koloniler, 16S rRNA gen dizileri kullanilarak dizilendi

NCBI (National Center for Biotechnology Information) — BLAST (Basic Local Alignment
Search Tool) programi kullanilarak degerlendirilen sonuglar, izolatin, Psychrobacter (%99
benzerlik) cinsinin {iyeleriyle yakindan iligkili oldugunu gosterdi. Fenotipik ve kimyasal
ozellikler karsilastirildiginda izolat ve diger bilinen Psychrobacter tiirlerinin birbibirine ¢ok
benzedigi de belirlendi. Bu ¢alisma, kutup 6rneklerinde halojenli bilesenlerin bulundugu
ortamda biiyliyebilen psikrofil bir bakterinin tanimlandigi ilk c¢alismadir. Elde edilen
bulgularin, kontamine olmus ekosistemlerin iyilestirilmesinde ve bu mikroorganizmalarin
potansiyellerinin tanimlanmasina katkida bulunmasi beklenmektedir.

Anahtar Kelimeler: Antartika, dizileme, tiir tanimlama, 16S rRNA

89



k;jﬁjb .
‘"(a4 | | BILIMLERI
WS | CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

ISOLATION, IDENTIFICATION and CHARACTERISATION
of PSYCHROPHILIC BACTERIAL STRAIN TaeBurcu001 Able
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ABSTRACT

Dalapon (2,2-dichloropropionic acid) is a kind of herbicide, causing problems for soil,
water, animal and even human. There are many investigations related to the utilization of
useful microorganisms instead of chemicals such as Dalapon in agriculture. Recently,
studying of extreme microorganisms mainly psychrophilic microorganisms living low
temperature has gained a great interest because of their contribution to the environmental
and industrial biotechnology.

In this study, psychrophilic strain of bacterial strain hamed as TaeBurcu001 capable of
growing in a medium containing 2,2-dichloropropionic acid as the sole carbon source was
identified for the first time. First of all, samples were collected from Galindez Island in
Antarctica. Then, bacterial strains were grown on medium consist of 2,2-dichloropropionic
acid to figure out which bacteria used dalapon as a carbon source. Later, obtaining colonies
were sequenced based on 16S rRNA gene sequences.

Results were evaluated by using NCBI (National Center for Biotechnology Information) —
BLAST (Basic Local Alignment Search Tool) program, indicating the isolate was closely
related to members of the genus Psychrobacter (99% similarity). Comparisons of
phenotypic and chemical characteristics between the isolate and the other known
Psychrobacter species showed that they were also very similar. This is the first study to
describe the psychrophilic bacteria able to grow on halogenated compounds in polar
samples. Obtaining finding is expected to contribute to figure out the remediation of
contaminated ecosystems and identification the potentials of these microorganisms.

Keywords: Antarctica, sequencing, species determination, 16S rRNA
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ANTARKTIKA YARIMADASI PENGUEN TURLERINDEN
ALINAN OKULER YUZEY ORNEKLERININ SITOLOJIK,
MIKROBIYOLOJIK VE OFTALMIK
DEGERLENDIRILMESIi: ON ADET GOZ SVAP ORNEGINE
AIT SONUCLARIN ON DEGERLENDIRMESI
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Calisma, okiiler ylizey sitolojisinin, Pygoscelis genusuna ait penguenlerde hiicresel ve
mikrobiyolojik tani agisindan etkinligini ve kullanilabilirligini degerlendirmeyi ve oftalmik
testlerle referans degerleri olusturmayi amaglamaktadir. Oftalmik ve okiiler yiizey
orneklemesi Giiney Shetland Adalari'nda ve Antarktika Yarimadasi'nin kuzey kesiminde
yapildi. Tiim adalardan erigkin (n = 87) ve civciv (n = 13) penguenler drneklenmistir.
Caligmanin ilk hedefi, Antarktika Yarimadasi adalarinda yagayan, yani Adelie pengueni (P.
adeliae), Chinstrap pengueni (P., antarktika) ve Gentoo pengueni (P. papua). Sitolojik
orneklerin incelenmesi icin basi ve firga sitolojisi teknikleri kullanildi.Toplanan hiicre
ornekleri hiicre morfolojisinin ve enfeksiydz etken varliginin degerlendirilmesinde
kullanildi. Bazi preparatlarda normal sayida goblet hiicresi goriildii. Preparatlarin
mikroskopik incelemesinde, katmanlar halinde diizenlenmis yiizeysel, suprabazal ve bazal
epitel hiicreleri saptandi. Korneokonjonktival yiizey epitel hiicreleri ve yangisal hiicre
infiltrasyonlari, dejenere epitel hiicreleri, fibrin, bakteri ve mantarlar, dejenere hiicreler ve
mukus gozlendi. Bu ¢aligmanin ikinci hedefi, Antarktika'daki saglikli penguenlerin
bakteriyel okiiler florasini aragtirmaktir.
Lion ramp de bulunan penguenlerin gozlerinin bakteri florasi incelendi.Bu amagla on adet
okuler yiizey 6rnegi analiz edildi.Ormekler dogrudan% 5 koyun kani igeren triptik soya
agari iizerine inokule edildi. Inkubasyon sonrasinda petrilerde olusan kolonilerin morfolojik
ozellikleri incelendikten sonra farkli 6zelliklere sahip her bir koloni saf kiiltiirleri elde
edilmek amaciyla koyun kanli agarlara pasajlandi. Inkubasyondan sonra cesitli fenotipik
testler yapildi. Elde edilen izolatlardan DNA ekstraksiyonu, 16S rRNA sekans analizinden
yararlanildi. Sonug olarak, toplanan 10 6rnegin 6'sindan toplam 18 izolat elde edildi.
izolatlar Psychrobacter sp. Psychrobacter sanguinis Corynebacterium sp. Corynebacterium
sphenisci, Psychrobacter fenilpyruvicus, Brachybacterium sp., Moraxella osloensis (ve
Pseudoarthrobacter oxydans).
Calismanin iiciincii hedefi gozyas: iiretimi ve goz ici basinglar1 (GIB), Yelchoo, General
Bernardo O'Higgins, , Lion Ramp, Ardley adasindan toplam 100 penguende tespit edildi.
Gozyasi Uretimi Schirmer gézyast testi ile goz igi basinc1 Rebound tonometresi ile 6lgiildii.
Pygoscelis penguenlerinde gbzyasi iiretimini ve IOP'yi aragtirildigr ilk ¢aligmadir ve bu
genus igin ileri ¢alismalara referans araliklar1 ortaya konmustur. Bu ¢alisma bu genusta
mikrobiyoloji sitoloji ve klinik bilimlerin bir arada kullanildig: ilk ¢aligmadir.

Anahtar Kelimeler: Antarktika yarimadasi, Exfoliatif sitoloji, Mikrobiyoloji, Oftalmik inceleme,
Pygoscelis penguen,
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THE CYTOLOGICAL, MICROBIOLOGICAL AND
OPHTHALMIC EVALUATION OF OCULAR SURFACE
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OF THE RESULTS BELONG TO TEN EYE SWABS
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ABSTRACT
The study aims to assess the efficiency and usability of ocular surface cytology, in terms of
cellular and microbiological diagnosis, in penguins belonging to the Pygoscelis genus, and
to establish reference values by means of ophthalmic tests. The ophthalmic and ocular
surface sampling was performed in the South Shetland Islands and in the northern part of
the Antarctic Peninsula. Adult (n = 87) and chick (n = 13) penguins were sampled from all
islands.
The first part of the study involves the collection of ocular surface cell samples by
exfoliative cytology from penguin species of the genus Pygoscelis, which inhabit the
islands of the Antarctic Peninsula, namely, the Adelie penguin (P. adeliae), Chinstrap
penguin (P. antarcticus) and Gentoo penguin (P. papua). For examination of cytological
samples, impression and brush cytology techniques were used. Cell specimens collected
were used for the evaluation of cell morphology and the presence of agent. High rates of
goblet cells were noted in some of the preparations. Microscopic examination of
preparations revealed superficial, intermediate and basal epithelial cells organized in layers.
Corneoconjunctival surface epithelial cells and inflammatory cell infiltrations, degenerate
epithelial cells, fibrine, bacteria and fungi, cellular debris and mucus were detected on eyes.
The second part of the study objective of this study is to investigate the bacterial ocular
flora of healthy penguins in Antarctica. The bacterial flora of the eyes of penguins found in
Lion Ramp Island was investigated. For this purpose ten eye swap samples were analysed.
The samples were directly inoculated onto tryptic soy agar containing 5% sheep blood.
Then the colonies were examined macroscopically and microscopically. Each different
colony were subcultured on sheep blood agar to obtain pure cultures. Phenotypic and
molecular test (16S rRNA sequence analysis) were used for the identification of the isolates
recovered. As a result, a total of 18 isolates were obtained from 6 of 10 samples collected.
Isolates were identified as Psychrobacter sp. Psychrobacter sanguinis Corynebacterium sp.
Corynebacterium sphenisci, Psychrobacter phenylpyruvicus, Brachybacterium sp.,
Moraxella osloensis (and Pseudoarthrobacter oxydans).
The third part of the study tear production and intraocular pressures (IOPs) were
determined in total 100 penguins from the Yelchoo, General Bernardo O'Higgins, Harmony
point, Lion ramp, Ardley island. Tear production was measured by Schirmer tear test, and
IOP (intraocular pressure) was measured with a TonoVet rebound tonometer. This is the
first study, to our knowledge, investigating tear production and IOP in Pygoscelis penguins
and establishes valuable reference intervals for this species.

Key words: Antarctik Peninsula, Exfoliative cytology, Microbiology, Ophthalmic examination,
Pygoscelis penguin,

92


mailto:*lcakir@erciyes.edu.tr

3. ULL

KUTUP
BILIMLERI
CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

&

ANTARKTiKé.Y.ARIMADASI B]«;SIN AGLARI VE
CEVRESEL DEGiSIMLERE VERDIKLERIi TEPKILER

Korhan Ozkan®, Emre Keskin®, Esra Mine Unal®, Thomas A. Davidson®,
Giilsen Ucarkus®, ismail Saglam®
4Institute of Marine Sciences, Middle East Technical University, Erdemli, Mersin, Turkey
®Evolutionary Genetics Laboratory (eGL), Ankara University, Ankara, Turkey
‘Department of Bioscience and Arctic Research Centre (ARC), Aarhus University, Vejlsovej
25,8600 Silkeborg, Denmark
YIstanbul Technical University, Geological Engineering Department, EMCOL, Faculty of
Mines, Ayazaga, 34469 Istanbul, T urkey
*Kog¢ University, Department of Molecular Biology and Genetics, Istanbul, Turkey
(okorhan@metu.edu.tr)

0z

Kutup ekosistemleri iklim degisimi bagta olmak iizere ¢evresel degisimlerden en dramatik
sekilde etkilenen ve tepki veren ekosistemler arasindadir. Bu degisimler sucul
ekosistemlerinin yapisini, roliinii, kiiresel biyojeokimyasal siireglere 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 onemlidir. TAE 2 ve TAE 3 kapsaminda
baslatilan arastirmalar ile ¢esitli yenilik¢i yaklagimlar kullanilarak kutup besin ag1 hakkinda
bilgi birikimini zenginlestirmek ve yakin zamanli ¢evresel degisimlerin kutup besin agi
lizerine etkilerine zaman ve mekan ekseninde gergeklestirdigimiz aragtirmalarla 151k
tutmay1 hedeflenmekteyiz.

Bu aragtirma kapsaminda Antarktika yarimadast boyunca 1000 km’lik bir enlemsel degisim
iizerinde segilen sucul (tatlisu ve kiy1) ekosistemlerde giincel ve sediman orneklerinden
kapsamli besin ag1 karakterizasyonu yapilmaktadir. Secilen drnekleme noktalarinda anlik
orneklemelerde sucul ekosistemlerin fiziksel, kimyasal ve biyolojik 6zellikleri kapsamli bir
sekilde belirlenip; su kolonundan almman ¢evresel DNA (eDNA) o6rnekleri ile sucul
biyogesitlilik envanteri ¢ikarilmakta ve odak gruplardan alinan 6rneklerde C ve N kararli
izotoplar1 analiz edilerek temel besin agi yapisi (birincil {iretim ve tiikketim) agiga
¢ikarilmaktadir. Paleockolojik ¢aligmalar ile g6l sedimaninda biriken kayitlardan kutup
ekosisteminde yasanan yakin dénemli ¢evresel ve ekosistem degisimler belirlenmektedir.
Besin agmin ¢ok onemli bir pargasi olan tepe tiiketicilerinin dinamiklerini anlamak igin
odak tiirlerin (fok ve kus tiirleri) digkilarinda bulunan DNA kalintilar1 kullanilmaktadir.
Elde edilen veriler zaman yerine mekan yaklagimi ile analiz edilerek potansiyel ¢evresel
degisimlerin kutup besin ag1 iizerine etkileri konusunda g¢ikarimlar yapilacaktir.

Su ana kadar 4 adadaki 10 gol ekosistemi kapsamli bir sekilde 6rneklenmis ve Robert
Adasi’nda ki bir gélden ilk deneme karotu alinmistir. Toplamda 4 kug ve 2 fok tiiriinden
yaklasik 340 digki 6rnegi toplanmistir. Alinan drneklerin analizlerine devam edilmektedir.
Sunumda su ana kadar elde edilen bulgular paylasilacaktir.

Anahtar Kelimeler: Besin Ag1, Biyogesitlilik, eEDNA, Kararli izotop, Kutup Ekosistemleri
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ABSTRACT

Polar ecosystems are among the most dramatically affected and responsive ecosystems to
climate change. These changes determine the structure and role of aquatic ecosystems, their
contribution to global biogeochemical processes and the services they provide. The
structure and function of food webs are the most important ecosystem characteristics.
Understanding the dynamics of the food webs is extremely important as the food web
regulates the cycle of matter and energy within the ecosystem. We aim to contribute the
knowledge on the polar food webs and their response to environmental changes by
conducting research across temporal and spatial scales under TAE 2 and TAE 3
programme.

In this study, comprehensive food web characterization is made from current and sediment
samples in aquatic (freshwater and coastal) ecosystems selected on a latitude change of
1000 km along the Antarctic Peninsula. Physical, chemical and biological properties of
aquatic ecosystems were determined comprehensively using snap-shot samplings; aquatic
biodiversity was identified using environmental DNA (eDNA) methods; and food webs is
characterized using C and N stable isotopes. The sediment samples have been analysed
using paleoecological methods to determine the recent environmental and ecosystem
changes in the polar ecosystems. In order to understand the food web dynamics of apex
predators, which are a very important part of the food web, DNA residues in scat samples
of the focus species (seal and bird species) have been analysed. The data obtained is to be
analysed with the spatial and temporal scales in order to better infer the effects of
environmental changes on the polar food webs.

So far, 10 lake ecosystems on 4 islands have been extensively sampled and the first core
sample was taken from a lake on Robert Island. In total, approximately 340 scat samples
were collected from 4 bird and 2 seal species. The results of the ongoing analyses will be
discussed throughout the presentation.

Keywords: Biodiversity, eEDNA, Food Web, Polar Ecosystems, Stable Isotope
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Collembola, Antarktik ve Arktik gibi agirt kosullara sahip bolgeler de dahil olmak {izere
diinyadaki farkli toprak sistemlerindeki anahtar mikroartropod gruplarmdan birisidir.
Topragin miineralizasyonu ve dekompozisyonunda onemli bir yere sahiptirler ve ayni
zamanda soguk cevrelerde toprak olusumunda birincil rol oynarlar. Toprak sistemlerindeki
Oonemlerine ragmen, topraktaki mikroartropodlarin iklim degisimine nasil cevap
verebilecegine dair bilgiler yeterli degildir ve g¢evre iizerindeki etkileri daha iyi
tahminleyebilmek icin canlilarin telafi etme yeteneklerinin altinda yatan fizyolojik
mekanizmalar iizerine olan anlayisimizi gelistirmemiz gerekmektedir. Canlilarin ¢evredeki
degiskenlige ayak uydurabilmesinin temel yollarindan birisi, sicakliktaki degisime karsi
cevap olarak fenotipte gelisen geri doniislii ve geri doniissiiz degisimleri igeren sicaklik
aklimasyon yoluyladir. Aklimasyonun gelisimi ve zamansal dinamiklerinin anlasilmasi,
esnekligin gelecekte toprak canlilarinin  varligimin = siirdiirmesine olanak saglayip
saglamayacaginin daha iyi belirlenebilmesi ig¢in 6nemlidir. Ancak bu aklimasyonun ne
kadar siirede tamamlandigina dair olan galismalarin sayist goreceli olarak azdir. Bir bagka
6nemli konu ise ektotermlerdeki tist (CT pay) Ve alt (CT i) kritik sicaklik sinirlar1 arasindaki
farkliliktir. Cesitli ektoterm tiirleri tizerinde gergeklestirilmis olan ¢ok sayidaki ¢alisma
CTmax’m hem daha disiik varyasyon hem de daha diisiik esneklik gosterdigini ortaya
koymustur. Ust sicaklik sinirlarindaki bu kisitlamalar kiiresel 1stnma karsisinda ektotermler
icin artan diizeyde bir tehdite isaret etmektedir.

Bu c¢alisma kapsaminda Collembola’larin sicaklik biyolojisine dair iki sorunun
cevaplandirilmas: hedeflenmistir. 1) Sicaklik aklimasyonunun ve geri aklimasyonunun
tamamlanmasi ne kadar siire igerisinde tamamlanmaktadir. 2) Degisen sicakliklara CT gy 1n
tepkisi CT min’in tepkisine gore varsayildigr gibi daha az belirgin midir? Bu amagla, biri sub-
Antarktik digeri 1liman olmak tizere iki Collembola tiiriinde CT, Ve CTax degerlerinin
yiiksek ve diisiik sicaklik kosullari altindaki aklimasyonu ve geri aklimasyonu 8 giin
boyunca kontrollii laboratuvar sartlari altinda takip edilmistir. Sonugta, CT .y degerleri her
iki tiirde de yiiksek ve diisiik sicaklik kosullarina karsi bir degisim géstermemistir. Diger
taraftan, CT ., degerlerinin yiliksek sicaklik kosullari altinda belirgin bir artis gosterirken
diisiik sicaklik kosullari altinda gene belirgin olarak azaldigi gdzlemlenmistir. Ayrica,
CTmin’deki aklimasyon ve geri aklimasyon her iki tiirde de 8 giin igerisinde tamamlanmustir.
Sonug olarak, bu caligma kapsaminda da CT., 1in aklimasyona karsi daha diisiik cevap
potansiyeline sahip oldugu onaylanmustir. Ust sicaklik smirindaki bu kisitlilik mevcut
kiiresel 1sinma trendi ile birlikte sub-Antarktik ve 1liman Collembola tiirleri i¢in gelecekte
belirgin bir risk olabilecegini belirtmektedir.

Anahtar Kelimeler: Collembola, sub-Antarktik, CTyin, CTmax, aklimasyon
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ABSTRACT

Collembola (springtails) are one of the key microarthropod groups in different soil systems
around the world, including extreme environments such as the Antarctic and Arctic. They
have an important place in mineralization and decomposition in the soil and they play a
primary role in the formation of soils in cold environments. Despite their importance in soil
systems, knowledge on how soil dwelling microarthropods might respond to climate
change is not sufficient and we need to improve our understanding of the physiological
mechanisms underlying the compensation abilities of organisms to better predict the
impacts on environment. One of the major ways organisms can cope with environmental
variation is through thermal acclimation; reversible or irreversible plastic changes in
phenotype that develop in response to temperature. Understanding the development and the
temporal dynamics of acclimation is important to determine whether plasticity would allow
the persistence of soil organisms in future. However the number of studies investigating
how much time this acclimation takes are relatively small. Another important topic is the
discrepancy in the extent of plasticity between upper (CTax) and lower (CT,) critical
thermal limits in ectotherms. Many studies reported that CT . Shows both lower variation
and plasticity in several ectotherm species. These constraints on upper thermal limits point
to an increased threat for ectotherms faced with global warming.

We aimed to answer two questions concerning thermal biology of springtails in this study.
1) How long does it take thermal acclimation and reacclimation to be completed. 2) Are the
responses of CT . to differing temperatures less significant compared to the responses of
CTmin as assumed. To this end, we monitored the acclimation to high and low temperature
conditions and reacclimation of CT.;, and CT. in a sub-Antarctic and a temperate
springtail species in controlled lab conditions. CT . values did not show significant change
with time in either high and low temperature for both species. On the other hand CT y,
values significantly increased in high temperature conditions while decreasing in low
temperature conditions. Also the acclimation and reacclimation of CT,;, were completed
under 8 days in both species. In conclusion, our study confirmed that CT .y is much less
responsive to acclimation. These constraints on upper thermal limits indicate that with the
current trend in global warming there would be a significant risk for sub-Antarctic and
temperate springtail species in future.

Keywords: Collembola, sub-Antarctic, CTax, CTmin, acclimation
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Bu calismanin amact kutup bolgelerindeki dogal fitoplankton komiinitelerinin
kompozisyonlarini, Diatom’lara agirlik vererek tiir ¢esitliligi ve bolluk degerleri temelinde
incelemek ve daha sonra bazi ¢evresel parametreleri dikkate alarak iki kutup bolgesinin
karsilastirmali analizini yapmaktir. Ornekler ve veriler, 2007°de Antarktik’de Shetland
Adalar1 ¢evresinde, 2015°de Arktik’de Svalbard-Kongsfjord’da ve 2018’de yine
Antarktik’de Sili Arastirma iissii Yelcho’da gergeklestirilen {i¢ farkli arastirma dahilinde
elde edilmistir.

2007°de Antarktik’de Shetland Adalari’nin giineyinde, fitoplankton komiinitesine Diatom
grubu (>%55) hakimdi. Bu hakim grup, genel olarak Fragilaria, Chaetoceros,
Leptocylindrus, Thalassiosira and Corethron cinslerine ait tiirlerden olugmustu. 2018°de ise,
Shetland Adalari’nin biraz daha giineyinde kalan Yelcho iissiinde, Giiney Koyu’nun i¢
kesiminde yine Diatom hakimiyeti (%50-74) saptandi. Bu hakimiyet koyun disina dogru
giderek azalmaktaydi (%39). Koyun i¢ kesiminde yiizey suyunda toplam fitoplankton
karbonu 383 C pg/l (Diatom carbon: 373 pg/l) iken dis kesimde 101 pg/l (Diatom Carbon:
99 ng/l) diizeyine diistii. Yelcho iissii kiyisindan bir hafta boyunca alinan giinliik rneklerin
analizi, fitoplankton bolluk ve karsilik gelen karbon degerlerinin 2.230.000 cells/l (317 C
pg/l) -3.111.100 cells/l (374 C pg/l) arasinda degistigini gosterdi. Bu arada, Giiney
Koyu’nun yiizey suyunda ve koy icerisinde igten disa dogru bir hat boyunca bolluk
degerleri  155.000-950.000 cells/l arasindaydi. 2015’de Arktik’de Kongenfjord’da,
fitoplankton bolluk degerlerinde gozlenen degisim, fitoplankton komiinitesine temelde
kii¢iik tek hiicreli Diatom’larin hakim oldugunu gésterdi. En baskin cins Cyclotella olarak
bulundu. Bunlarin arasinda gézlenen C. ocellata nin, kisa donem buzla ortiilebilen ve uzun
biliylime sezonuna sahip alanlar i¢in iyi bir gosterge oldugu bilinmektedir. Pennat tiirler
arasinda, Fragilaria, Navicula, Achnanthes, Cocconeis and Diploneis cinslerine ait tiirlerde
baskin ozellikteydi. Diger bir dikkat cekici bulgu ise, Buzul gollerinde de Navicula,
Fragilaria, Diatoma, Achnanthes, Diploneis and Cymbella gibi pennat tiirlere bolca
rastlanmasiydi. Cyclotella tiirleri de, i.e., C. ocellata and C. antiqua, dikkat cekici
diizeydeydi. Arktik’de fitoplankton bolluk degerleri 100.000-1.500.000 cells/l arasinda
degismekteydi. Cok kiigiik hiicre biiytikliikleri dolayisiyla, bu alanda fitoplankton
komiinitesinde diatomlarin baskinligini telafuz etmek zor. Fitoplankton karbon degerleri 40
- 7 C pg/l arasinda degigmistir. Bu sonuglar temelinde, Antarktik sulart Arktik sularina gore
neredeyse iki kat1 fazla Diatom tiirli igermektedir. Diatom Tiir kompozisyonun benzerligi
ve tim ana fitoplankton taksonlar1 temelinde bakildiginda, diatom tiirleri agisindan bazi
bariz farkliliklar da mevcuttur, ancak bu farkliliklar mekan farkindan ziyade zaman farkiyla
iligkilendirilebilir.

Keywords: Fitoplankton, Diatom, Cyclotella, Arktik, Antarktik
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REMARKS FROM THE ANALYSES OF PHYTOPLANKTON
SAMPLES FROM ARCTIC AND ANTARCTIC IN 2007, 2015
AND 2018

Nihayet Bizsel, Janset Kayaalp and Kemal Can Bizsel
DEU Institute of Marine Science and Technology
(nihayetbizsel@gmail.com)

ABSTRACT

The aims were to analyze the composition of phytoplankton communities in polar regions
in terms of species abundances and diversity, by emphasizing on Diatoms and to perform a
comparative analysis between regions by taking in account some basic environmental
parameters. The samples and data have been collected in three different cruises conducted
respectively around Shetland Islands in Antarctic in 2007 and along Kongsfjorden and
some glacial lakes in Ny Alesund, Svalbard in Arctic 2015 and around Chilean Base
Yelcho in Antarctic 2018.

In Antarctic 2007, the phytoplankton was dominated by Diatoms (>55%) represented by
the genera Fragilaria, Chaetoceros, Leptocylindrus, Thalassiosira and Corethron in the
south of Shetland Islands. In 2018, around the Base Yelcho, i.e., slightly south of Shetland
Islands, the inner section of the South Bay had higher Diatom abundance (50-74%) while
decreasing towards to the outer section (39%). The surface water in the inner section, the
total phytoplankton carbon was 383 C pg/l (Diatom carbon: 373 ug/l) and decreased to 101
ug/l (Diatom Carbon: 99 ug/l) in the outer section. Daily sampling during a week at the
coast of Base Yelcho showed that the phytoplankton abundance ranged between 2.230.000
cells/l (317 C pg/l) -3.111.100 cells/l (374 C pg/l) while it was 155.000-950.000 cells/I in
the surface waters of the South Bay along a transect from outer to inner section. In Arctic
Kongensfjorden in 2015, the phytoplankton was dominated by small single cell Diatoms.
The most abundant genus was Cyclotella. Among them, C. ocellata is a good indicator for
the environments where shorter ice covers and longer growing seasons occur. Among
pennate species, the genera Fragilaria, Navicula, Achnanthes, Cocconeis and Diploneis
were also abundant. Another remarkable finding was the occurrences of species of several
pennates such as, Navicula, Fragilaria, Diatoma, Achnanthes, Diploneis and Cymbella in
the glacial lakes. There were also species of Cyclotella, i.e., C. ocellata and C. antiqua. In
Arctic, phytoplankton abundance was ranged about 100.000-1.500.000 cells/l. Because of
their small sizes, Diatom dominancy in the total phytoplankton abundance is debatable.
Phytoplanktonic carbon values ranged 40 - 7 C pg/l. On the basis of the findings, it was
apparent that Antarctic water has been represented by almost twice as much more diatom
species than Arctic waters. Regarding the resemblance of the species composition of
Diatoms and all major phytoplankton taxa between Arctic and Antarctic, there were also
some clear differences in terms of diatom species, however the differences were likely due
to the temporality rather than spatiality.

Key words: Phytoplankton, Diatom, Cyclotella, Arctic, Antarctic
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ANTARKTIKA’DAKI BAZI GOLLERIN DiYATOME
KOMPOZiSYONU
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Agriculture, University of Rzeszow, Zelwerowicza 8B, 35—-601 Rzeszow/POLAND
‘Department of Soil Studies, Environmental Chemistry and Hydrology, Faculty of Biology
and Agriculture, University of Rzeszéw, Zelwerowicza 8B, 35—601 Rzeszéw/POLAND
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70-383 Szczecin/POLAND
®Deniz Bilimleri Enstitiisii, Orta Dogu teknik Universitesi, Erdemli, Mersin/TURKIYE
(cnsolak@gmail.com)

0z

Antarktika, kendine has iklimsel, cografik ve biyolojik ozellikleriyle diger kitalardan
ayrilir. Bolgedeki adalar tizerinde en fazla diyatome ¢aligmast King George Adasi iizerine
yapilmistir. Holdgate (1970) Antarktika’yr sub-Antarktik, Maritime Antarktik ve
Continental Antarktik olamk iizere li¢ bolgeye ayirmistir. Diyatome ¢alismalarinin biiyiik
bir kismi Maritime Antarktik Bolgesinde yapilmistir. Bu g¢alismada ise Antarktika’daki
farkli adalardan (Robert, Ardley, Livingstone ve Horseshoe Adalari) toplanmis tatlisu
orneklerindeki (toplam 13 06rnek) diyatomeler 151tk ve SEM elektron mikroskobu ile
taksnomik agidan incelenmistir. Bu adalar arasinda Livingstone Adasi (62° 34” - 62° 10° S/
60° 54’- 61° 13°), Giiney Shetland Adalar1 (974 km?) arasindaki ikinci en biiylik adadir.
Ardley Adas1 (62° 13° S, 58° 54° W) King George Adasi’nin giineybatisinda oldukga kiiciik
bir adadir (2 km uzunlugunda ve 1.5 km genisliginde). Robert Adas1 (62° 24° S, 59° 30 W)
ise Nelson ve Greenwich Adalar1 arasinda yer alan nispeten kiiciik bir adadir (18 km
uzunlugunda ve 13 km genisliginde). Adanin biiyiik bir kismi buzullarla kapli olup bir
kism1 yaz doneminde erimektedir. Horseshoe Adasi (67° 51° S, 67° 12’ W) ise bolgedeki
nispeten kiiciik adalardan bir digeridir (12 km uzunlugunda ve 6 km genisliginde). G6llerin
iletkenlik degerleri agisindan en diisiik deger Penguen Golii’'nde (33 pS/cm?), en yiiksek
deger ise L3 kodlu golde dl¢iilmiistiir (447 pS/cm?).

Diyatome ornekleri su tabanindaki taglar iizerinden firga yardimiyla kazinarak toplanmis ve
alkol ile fikse edilerek laboratuvara getirilmistir. Diyatomeler, H,O, ve HCI ile organik
materyalinden ayrildiktan sonra, Naphrax”™ kullanilarak daimi preparatlar1 hazirlanmistir.
Orneklerin 151k mikroskobu incelemeleri OLYMPUS BX51 ile Dumlupmar Universitesi
Diyatome Laboratuvar1 ve Carl Zeiss Axio Imager A2 ile Rzeszow Universitesi Diyatome
Laboratuvarinda gerceklestirilmistir. elektron incelemesi ise Rzeszow Universitesi
Podkarpackie Cevre Arastirmalar1t Merkezi’nde bulunan HITACHI SU8010 SEM elektron
mikroskobu ile 5 kV de gerceklestirilmistir. Yapilan c¢alisma sonucunda elde edilen ilk
verilere gore herbir adanin diyatome tiir kompozisyonunun birbirinden farkli oldugu, bircok
endemik tiirin (6rn. Achnanthidium australexiguum Van de Vijver, Navicula
australoshetlandica Van de Vijver vb) yanisira psikrofil karakterli diinya genelinde yaygin
bazi tiirler de (6rn. Psammothidium subatomoides (Hustedt) Bukhtiyarova & Round vb)
tespit edilmistir. Bu tiirlerin bazilar1 iilkemiz Karadeniz Bolgesi’ndeki buzul golleri
diyatomeleri iizerine yaptigimiz ¢alismalarda da dnceden tespit edilmistir.

Anahtar Kelimeler: Maritime Antarktika, Giiney Shetland Adalari, diyatome, taksonomi.
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THE DIATOM COMPOSITION OF SOME LAKES IN
ANTARCTICA

Ciineyt Nadir SOLAK?®, Natalia KOCH MAN—KE,DZIORAb , Elif YILMAZ?,
Teresa NOGA®, Romain GASTINEAU, Korhan OZKAN®
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® Podkarpacie Innovative Research Center of Environment, Faculty of Biology and
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‘Department of Soil Studies, Environmental Chemistry and Hydrology, Faculty of Biology
and Agriculture, University of Rzeszow, Zelwerowicza 8B, 35—601 Rzeszow/POLAND
palaeoceanology Unit, Faculty of Geosciences, University of Szczecin, Mickiewicza 16a,
70-383 Szczecin/POLAND
®Deniz Bilimleri Enstitiisii, Orta Dogu teknik Universitesi, Erdemli, Mersin/TURKIYE
(cnsolak@gmail.com)

ABSTRACT

Antarctica is treated as separated continent in the seven-continent model because of unique
climatical, geographical and biological features. Holdgate (1970) subdivided the entire
Antarctic Region to sub-Antarctic, Maritime Antarctic and Continental Antarctic Region.
Most diatom research activities have been carried out in many islands of Maritime
Antarctic Region. In this study, the diatom material collected (totally 13 samples) from
several Antarctic islands (Robert, Ardley, Livingstone and Horseshoe Islands) were
taxonomically investigated using both light (LM) and scanning electron (SEM)
microscopes. Among the islands, Livingstone Island (62° 34’ - 62° 10° S/ 60° 54’- 61° 13°)
is the second largest island of the South Shetlands (974 km?). Ardley Island (62° 13 S, 58°
54> W) is a very small (2 km long ve 1.5 km wide), located in southwest of King George
Island. Robert Island (62° 24’ S, 59° 30° W) is relatively small island, located between
Nelson and Greenwich Islands (18 km long and 13 km wide). Most of the island area is
covered by ice and the ice-free areas are limited to costal areas exposed during austral
summer. Horseshoe island (67° 51° S, 67° 12° W) is another island near the South Shetland
Islands (12 km long and 6 km wide). Regarding to conductivity, maximum value was
measured in L3 lake (447 uS/cm?) while, minimum value was Penguin Lake (33 pS/cm?).

Diatoms were scraped from stones surface by using toothbrush and fixed by alcohol. Then,
the samples were cleaned by adding H,O, and HCI to remove organic materials and
mounted by Naphrax®. LM investigation was completed in Dumlupimar University Diatom
Laboratory by using OLYMPUS BX51 and at Rzeszow University by using Carl Zeiss
Axio Imager A2. Also, detailed SEM diatom analyses were made using Hitachi SU 8010
microscope at 5 kV at Podkarpackie Innovative Research Center of Environment,
University of Rzeszow. As a results the composition of diatoms was determined for each
studied samples collected from several islands. Besides endemic diatom taxa
(Achnanthidium australexiguum Van de Vijver, Navicula australoshetlandica Van de
Vijver etc.), we found also some cosmopolitic species and common psychrophile diatoms
(Psammothidium subatomoides (Hustedt) Bukhtiyarova & Round etc.) which were
previously found in some glacial lakes in Blacksea Region in Turkey.

Keywords: Maritime Antarctica, South Shetland Islands, diatom, taxonomy.
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KUTUPLARDA ACIL SAGLIK SORUNLARINA YAKLASIM

Dr. Ridvan Atilla1?
®Dokuz Eyliil Universitesi Tip Fakiiltesi Acil Tip AD, Izmir (vidvan.atilla@deu.edu.tr)
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Antarktika, diinyanin en uzak giiney kutup bolgesinde yer alan en soguk, en riizgarl, en
kuru ve en yiiksek kitasidir. Yakin yillarda Tiirkiye’den ¢ok sayida bilim insaninca bu kita
ile ilgili organize ve planli bilimsel ¢aligmalar ve ziyaretler yapilmaya baslandi. Son dort
yilda dort bilimsel ziyaretin ardindan son seferde kitada ilk kez gecici bir Tiirk Bilimsel
Aragtirma Kampi kuruldu. Oniimiizdeki {i¢ yilda bu kampa bilimsel galigmalar yapmak igin
Tirkiye’den bilim insanlarinca diizenli ziyaretler yapilmasi planlanmaktadir. Antarktika'da
bilim i¢in bulunanlar, zorlu ¢evre kosullarinda ortaya g¢ikabilecek rahatsizliklarin yani sira
cok cesitli tibbi, cerrahi, psikiyatrik ve dig acilleri ile karsilagabilirler. Buradaki ekiplere
saglik hizmeti sunan tibbi personel, zaman zaman paramedikal egitim almis diger
kasiflerden yardim ya da yakin diger iislerdeki hatta kitalardaki uzmanlardan 6zel iletisim
baglantilar1 ile tavsiye alabilse de acil medikal sorunlar1 kendi becerilerine ve bilgilerine
dayanarak, neredeyse her seyi tek baglarina ¢6zmek zorunda kalirlar. Karsilasilan
sorunlarin ¢esitliligi ve asirt kosullarda olusmasi giinliikk hayatin siradan isleyine aliskin
saglik¢ilar yerine ancak bu kosullarda ¢alismaya aliskin hizli karar verici ve gerektiginde
dogaglama yetenegi yiiksek kapasiteli saglik personelinden yararlanilmasi gereklligini
ortaya ¢ikarmaktadir.

Uluslararas1 tip literatiiriinde kutup faaliyetlerinde ortaya g¢ikan saglik sorunlarinin ve
kazalarin yonetimi ile ilgili yayinlannmis g¢aligmalar son derece az ve kisitl sayidadir.
Tiirkge tek makale ise agirlikli olarak 2016 yilinda Tiirk Antarktik Arasgtirma Seferi’ne
(TAAS 2016) katilan Prof. Aktag’in diger arastirmacilarin geziye hazirlik igin tibbi
durumlarinin 6n degerlendirilmesi {izerinedir. Ben bu konuda yapilmis olan ¢aligmalarin
kisitli olmasi nedeniyle kutuplarda karsilasilabilecek sik acil tibbi durumlara yonelik bu
derleme makaleyi hazirladim. Bu makale iceriginde soguk alginligi ve grip gibi genellikle
yalmizca yaz sezonunda gelen Kkasiflerin tasidigi yeni viral suslara yonelik basit
durumlardan, dis apselerine, mide yanmasi, mide kanamasi riskleri ve kabizlik/ishal gibi
sindirim sistemi problemlerine, g6giis agrisinda gercek kalp krizi belirtilerinin ayrilmasina,
apendisit iltihabi, a¢ik yara bakimi ve pansumani gibi cerrahi problemlere yaklagim,
hipotermi, diisme, carpma, yanik ve donuk sonrasi ortaya gikabilecek ciddi travmatik
durumlarda ilk miidahale ve uzun izolasyon donemlerinde beklenen psikolojik ve mental
rahatsizliklarin taninmasi ve nlemleri anlatilmaktadir. Oniimiizdeki ii¢ yilda Tiirkiye’den
bilim insanlar1 bu gegi¢i kampta asir1 iklim kosullar: altinda uzun siireler gegireceklerdir,
buradan elde edilecek bilgi ve deneyimin merakli Tirk tip hekimlerini yeni bilimsel
ufuklara gotlirmesi yanisira kampta bilim icin bulunan degerli bilim insanlarimizin
sagliklarinin korunmasina da katki saglayacagina inantyorum.

Anahtar Kelimeler: Kutup, Antarktika, Acil Tip
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APPROACH TO EMERGENCY HEALTH PROBLEMS IN
POLES

Dr. Ridvan Atillal?
4Dokuz Eylul University Faculty of Medicine Dept. of Emergency Medicine, Izmir
(ridvan.atilla@deu.edu.tr)

ABSTRACT

Antarctica is the coldest, windiest, dryest and highest continent in the world's most remote
southern polar region. In recent years, a large number of scientists from Turkey began to be
organized and planned scientific studies and visits related to this continent. After four
scientific visits in the last four years, a temporary Turkish Scientific Research Camp was
established for the first time on the continent for the first time. Over the next three years,
this camp to scientific studies done by scientists from regular visits to Turkey is planned.
Those in Antarctica for science may experience a wide range of medical, surgical,
psychiatric and dental emergencies, as well as discomfort in harsh environmental
conditions. Medical staff providing health care to these teams here can occasionally seek
help from other explorers who have received paramedical training, or through special
communication links from experts in other nearby bases or even in the continents, but have
to solve almost any medical problem on their own, based on their skills and knowledge.
The diversity of the problems encountered and their occurrence in extreme conditions
reveals the necessity of utilizing fast decision makers who are accustomed to working in
these conditions and high capacity improvised capacity health personnel instead of those
who are accustomed to ordinary operations of daily life.

In the international medical literature, published studies on the management of health
problems and accidents in pole activities are very few and limited. However, the only
article in Turkish is on the preliminary assessment of Aktag’s medical conditions for other
researchers to prepare for the Turkish Antarctic Research Expedition (TAAS 2016) in 2016.
Because of the limited number of studies on this subject, | have prepared this review article
for frequent emergency medical situations that may be encountered at the poles. The
content of this article is from simple situations for new viral strains such as colds and flu,
usually brought by explorers who only come in the summer season, may range to tooth
abscesses, digestive problems such as heartburn, stomach bleeding risks and constipation /
diarrhea, separation of true heart attack symptoms in chest pain, inflammation of
appendicitis. The aim of this article is to provide the readers with the ability to treat surgical
problems such as open wound care, dressing, hypothermia, falls, bumps, burns and
frostbite. Over the next three years, scientists from Turkey will spend long periods under
extreme climatic conditions in these temporary camps. | believe this experience will not
only contribute to the protection of precious health of our human scientists at science camp
but also will lead enthusiastic Turkish medical doctors to new scientific horizons.

Keywords: Pole, Antarctica, Emergency Medicine
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(fatih.karakaya@tubitak.gov.tr)
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Biyoiiriinlestirme (Bioprospecting) kavrami giiniimiizde arastirmacilarin ve endiistri
kuruluglarinin ilgisini ¢ekmekte olan “bitki ve mikroorganizmalardan degisik farmasotik
iirlinlerin iiretilmesinin arastirilma metodu” seklinde tanimlanabilir. Niifus artig1 ve kiiresel
1sinmaya bagli olarak kaynak yetersizligi sonucu yeni biyolojik katalizorlere de ihtiyag
duyulmaktadir. Bu durumun sonucu olarak ekstremofil organizmalarin tanimlanmasi ve bu
liretim potansiyelinin ortaya konmasi bu ¢alismada amaglanmaktadir. Bu ¢alismay1
gerceklestirebilmek icin filogenik bilgiye ve karakterizasyona ihtiyag duyulmaktadir.
Projede amaglanan dogrudan veya dolayli olarak toplanan 6rneklerin DNA izolasyonlarinin
gergeklestirilip, NGS kullanilarak genetik analizlerinin yapilmasidir.

Ornekleme metodolojisi olarak iki yaklasim benimsenmistir: Birincisi dogrudan sucul veya
karasal organizmalarm, canli biitiinliigiine zarar vermeyecek kadar drneklenmesi esasina
dayanirken, diger metot ise tatli su ve deniz 6rneklerinden 3 1t suyun eDNA eldesi i¢in 0,22
um’lik filtreden gecirilmesi seklindedir. Orneklenen tiim materyal RNA/DNA Shield™ adl
kimyasal iginde izolasyon tarihine kadar bekletilmektedir. DNA izolasyonundan sonra
ornekler Oxford Nanopore™ ve Illumina HiSeq 2500 iizerinde dizilenecek ve informatik
calismalar gergeklestirilecektir.

Sunumun 6rnekleme diginda kalan kismi ise gelecek caligmalar igin 6rnek teskil etmesi
acisindan gemide yasama dair bilgilerden olugmaktadir. Daha 6nce Bakanligimiza konu ile
ilgili rapor sunulmustur. Hava - deniz hareketleri ve diger 6rnekleme / 6l¢iim ¢alismalarini
da igerecek sekilde yapilan ¢aligmalardan bahsedilecektir. Tiim 6rnekleme ¢alismalarinda
hava durumu, deniz durumu gibi bilgiler, rota ve koordinat bilgileri kaydedilmistir. Ayrica
gemide giindelik hayata dair yapilan isler ve calismalar da bu sunum igerisinde ifade
edilecektir.

Anahtar Kelimeler: Bioprospecting (Biyoiiriinlestirme), Gemide Yasam, Ornekleme,
eDNA, NGS
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PRILIMINARY FIELD WORK FOR BIOPROSPECTING IN
ANTARCTIC ECOSYSTEM AND LIFE ON THE VESSEL

Fatih KARAKAYA? Arzu EKiZ?
4TUBITAK MRC, Genetic Engineering and Biotechnology Institute, Gebze - KOCAELI
(fatih.karakaya@tubitak.gov.tr)

ABSTRACT

Bioprospecting is a term that could be explained as “A research interest on plants and
microorganism for producing large scaled pharmaceutics” for both scientists and industry.
In consequence of lack of resources from overpopulation of human being and global
warming, new bio-catalyzers are also becoming a necessity. As a result, identification and
revelation of potential production capacity on extremophiles is subjected in this work. For
achieving to this specific purpose, phylogenic information and preliminary characterization
is needed. Directly and / or indirectly sampled material would be used for DNA isolation,
after this, genetic analyses will be performed by NGS.

Two approaches for sampling methodology were accepted: First, one is based on, avoiding
serious damage to whole organism, taking samples from them, the second method is to
make 0.22 pm filtration on both fresh and marine water as 3 liters of sample to obtain
eDNA. All sampled material were being stored in RNA/DNA Shield™ until DNA isolation
date. After isolation process completed, DNA was sequenced by Oxford Nanopore™ and
IHlumina HiSeq and acquired data was processed.

The other part of this presentation is consist of moments from life on the vessel to supply
information about future marine studies. The report from the expedition is already
submitted to our Ministry. Air and marine conditions and other sampling / fieldwork would
be declared during the expedition. Forecast for both marine and air, also route and GPS-
coordinates were recorded daily and on demand for fieldwork. Daily routine, spare times
and studies would be also take place in this presentation.

Keywords: Bioprospecting, Life on the vessel, Sampling, eEDNA, NGS
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Ortak alanlarin bilimsel arastirmalar onderliginde, ortak faydayir hedefleyen ve cevreye
duyarli bir yaklasimla miisterek yoOnetimi, uluslararasi kurumlarin olusturulmasi
gerekliligine igaret etmektedir. Bu baglamda oncelik, kiiresel is birliginin hangi sartlar
altinda insa edildigini ve nasil siirdiiriilebilir olabilecegini arastirmaktir. Tiim insanligin
ortak sahipliginde oldugu diisiiniilen bu kaynaklarin devletler tarafindan nasil paylasilacagi
hususunda, is birligi ¢ercevesinde uluslararasi bir anlasmaya varilamamasi kagimnilmaz
olarak catigmalara yol agacaktir.

Ortak kaynaklarin kullanimina yo6nelik uluslararasi is birliginden yola ¢ikan bu ¢alisma
Antarktika Siyasetini Antarktik iligkilerinin tarihsel gelisimi ve uluslararasi hukuk
dahilinde, uluslararasi rejimlere referansla analiz edecektir. Oncelikli olarak kita iistiindeki
egemenlik iddialarinin varligi, uluslararasi rejim kavrami ile bagdagmamaktadir. Kitadaki
kaynaklarin arastirilmasi, bilimsel incelemesi, kullanilmasi, muhafazasi ve idaresi icin
kurulan mevcut hukuki yap1, devletlerin egemenlik iddialarini ve kitay: ilgilendiren giincel
sorunlar1 agmada yetersiz kalmaktadir. Antarktik iliskilerinde yer alan aktorlerin
sekillendirdigi Antarktika siyaseti, kaynagini ulusal ¢ikarlardan alan ve bilim iizerinden
isleyen bir uluslararasi is birligi formunu almustir.

Tiirkge literatiirde siirh sayida ¢alismada yer alan Antarktika kitasi, 6zellikle uluslararasi
iligkiler dahilinde kapsamli incelemeyi gerektirmektedir. Bu baglamda bu c¢aligma
Antarktik is birligini ve Antarktika Siyasetinin temelini olusturan Antarktika Anlagmalar
Sistemini, uluslararasi rejim kapsaminda ele alacaktir. Analiz siirecinde ilgili
anlagmalardan, tamamlayici hukuk metinlerinden ve ulusal arastirma merkezleri ve
hiikiimet-dis1 ¢evre kurumlartyla yiiriitiilen miilakatlardan yararlanilacaktir. Antarktika
siyasetinin  gelisiminin detaylandirilmasindaki amag, kitanin korunmasina yonelik
uluslararas1 i birligini giliglendirecek Onerilerde bulunmaktir. Antarktika’nin ¢evresel
muhafazasi1 ve Antarktik kaynaklarin stirdiirtilebilir gelecegi ulusal ¢ikarlardan bagimsiz ve
ortak miras degerlerini temel alan esitlik¢i ve kapsamli bir uluslararasi rejim gergevesinin
¢izilmesine baghdir.

Anahtar Kelimeler: Antarktika Anlasmalar Sistemi, Antarktik Iliskileri Antarktika
Siyaseti, Ortak Miras, Uluslararasi Is Birligi Kelime
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POLITICS OF ANTARCTICA: AN ANALYSIS IN THE SCOPE
OF INTERNATONAL REGIME AND INTERNAIONAL LAW

El¢in Doruk
Izmir
(elcindo@gmail.come-mail)

ABSTRACT

In this study, international cooperation in the case of Antarctica has been analyzed
concerning the international regimes in explaining the global governance of common
heritage of humanity. First, territorial claims over the continent do not comply with the
concept of an international regime. Existing legal structure to regulate scientific research,
utilization, conservation and governance of Antarctic resources has not been competent
enough in surpassing the claims and present problems regarding the continent. Self-
interested actors in Antarctic affairs have shaped the politics of Antarctica in the form of
international cooperation process through science.

This article aims to analyze governing of global commons and sustainability of
international cooperation in the case of the politics of Antarctica. The subject needs more
scholarly attention compared to the existing amount of research that has been carried out in
the Turkish literature. In that regard, this article illuminates the Antarctic Treaty System,
the basis of Antarctic affairs, in the scope of international regime. The methodology is
mainly based on analyzing treaties and complementary legal documents. In making this
case, this article makes suggestions to support international cooperation on protecting the
unique nature of the continent. The overall findings suggest that sustainable future of
Antarctica is in need of a comprehensive international regime under the frame of common
heritage of mankind and free from national interests.

Keywords: Antarctic Affairs, Antarctic Treaty System, Common Heritage of Mankind,
International Cooperation, Politics of Antarctica
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o ’[I"JRKiYE TARAFINDAN ANTARKTIKA’DA
YURUTULECEK ARASTIRMA FAALIYETLERINE ILiSKIN
HUKUKI BiR INCELEME

Caner FiLiZ® Burcu OZSOY”, Barbaros BUYUKSAGNAK”,
Sinan YIRMIBESOGLU®, Ozgiin OKTAR"
& Jandarma ve Sahil Giivenlik Akademisi
® [stanbul Teknik Universitesi Kutup Aragtirmalart Uyg-Ar Merkezi
(canerfiliz.1@gmail.com)

0z

Antarktika bariga ve bilime adanmis bakir bir kita olmasinin yaninda insan yasamina
elverissizligi ile bilinmekte ve zaman zaman insan sevmeyen, insani istemeyen kita olarak
da anilmaktadir. Cogu iilke tarafindan Antarktika’ya gonderilen insanlar 6zenle se¢ilmekte
olsa da bu durum adli nitelik tastyan herhangi bir olay meydana gelmeyecegi anlamina
gelmemektedir.

Tirk bilim insanlari 50 yili agkin bir siiredir farkl iilkeler ve akademik kurumlar adina
Antarktika’ya gitmektedir. Bununla beraber Tiirk bilim insanlarinin Istanbul Teknik
Universitesi Kutup Arastirmalar1  Uyg-Ar Merkezi (ITU PolReC) koordinesinde
gayretlerinin  birlegtirilmesiyle 2017 yilindan itibaren ulusal bilim seferleri de
diizenlenmektedir. Tiirkiye Cumhuriyeti Cumhurbagkanligi himayelerinde, Sanayi ve
Teknoloji Bakanligi uhdesinde ve ITU PolReC koordinesinde yiiriitiilen bu faaliyetler
oldukga basarili bir sekilde gerceklesmis ve heniiz ligiincii ulusal bilim seferinde Horseshoe
Adasinda Tiirk Bilimsel Arastirmalar Kamp1 kurulmustur.

Bu calisma ile ii¢ temel soruya cevap aranmaktadir. Bunlardan ilki Antarktika’da kurulmasi
planlanan Bilim {issii basta olmak tizere Tirk vatandaglarmin bulundugu yerlerde sug
islenmesi haline buna kim tarafindan ve nasil midahale edilecegidir. Bir diger soru
Antarktika Anlagmalar Sistemi dahilinde bir anlasma ve bir de sdzlesmeye imza atan
Tiirkiye’nin bunlar neticesinde i¢ mevzuatta bir degisiklik yapma zaruriyetinin olup
olmadigidir. Son soru ise, yakin zamanda Tiirk Bilim Ussii kurmas1 beklenen Tiirkiye nin -
eger varsa- mevzuat hazirliklart baglaminda almasi gereken tedbirlerin neler oldugudur.

Anahtar Kelimeler: Antarktika Anlagsmalar Sistemi, Madrid Protokolii, TAE-III, Tiirk
Bilim Ussii, Mevzuat.
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A LEGAL ANALYSIS OF RESEARCH ACTIVITIES TO BE
CONDUCTED BY TURKIYE IN ANTARCTICA

Caner FILI1Z?, Burcu OZSOY®, Barbaros BUYUKSAGNAK”,
Sinan YIRMIBESOGLU®, Ozgun OKTAR"
 Gendarmerie and Coast Guard Academy
® |stanbul Technical University Polar Research Center (ITU PolReC)
(canerfiliz.1@gmail.com

ABSTRACT

Antarctica is not only a pristine continent dedicated to peace and science, but it is also
known for its inconvenience for human life and is sometimes called as a continent that does
not love or want humans. Although most people sent to Antarctica are carefully selected by
the countries, this does not mean that there will not be any forensic events.

Turkish scientists have been traveling to Antarctica for more than 50 years on behalf of
different countries and academic institutions. In addition, since 2017, national science
expeditions have been organized by combining the efforts of Turkish scientists in the
coordination of Istanbul Technical University Polar Research Center (ITU PolReC). The
activities that are conducted under the auspices of the Presidency of the Republic of
Tiirkiye, under the responsibility of the Ministry of Industry and Technology and in the
coordination of ITU PolReC have been realized quite successfully and Turkish Scientific
Research Camp established in Horseshoe Island as early as at the third national science
expedition.

This study seeks to answer three essential questions. The first one is that by whom and how
to intervene in any possible forensic incidents that may occur where Turkish citizens are
present, especially at the planned Science Base. Another question is that is the Republic of
Tiirkiye supposed to make any amendments of laws or promulgate any new laws since it
signed an international treaty and an international protocol. The final question is, if any,
what the measures are to be taken by Tiirkiye in the context of legislative arrangements.

Keywords: Antarctica Treaty System, Madrid Protocol, TAE-III, Turkish Scientific Base,
Legislation
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A

YERLI HALK KAVRAMININ ARKTIK’TEKIi YERININ
ULUSLARARASI HUKUK ACISINDAN
DEGERLENDIRILMESI

Nasih Sarp Ergiiven®
8Ankara Universitesi Deniz Hukuku Uygulama ve Arastirma Merkezi, Cemal Giirsel Cad.
No.58 Cebeci Kampiisii - 06590 Cebeci/ANKARA
(erguven@law.ankara.edu.tr)

0z

Uzun bir dénem boyunca sdmiirge rejimleri altinda bulunan yerli halklar, bu siirecte
kaynaklarmi kendi ihtiya¢ ve ¢ikarlarma uygun bir bicimde kullanamamuiglardir. Birlesmis
Milletler Anlagmasi, Ekonomik, Sosyal ve Kiiltiirel Haklar S6zlesmesi, Medeni ve Siyasi
Haklar Sozlesmesi dogrultusunda, devletin iilkesinin biitiinliigii ilkesinin gozetilmesi
sarttyla glindeme gelen, kendi gelecegini tayin hakki, yerli halklar i¢in s6z konusu
olmamigtir. Ad1 gegen Sozlesmeler ile dolayli olarak uluslararast hukukun konusunu
meydana getiren yerli halklar, Birlesmis Milletler insan Haklar1 Konseyi’nin, 29 Haziran
2006 tarihli kararini takiben Birlesmis Milletler Genel Kurulu’nda kabul edilen Birlesmis
Milletler Yerli Halklarin Haklar1 Beyannamesi ile uluslararasi hukuk agisindan dogrudan
diizenleme alan1 bulmustur. Bahsi gegen Kararin hukuki agidan baglayici olmamasi, ayni
nitelikte olan insan Haklar1 Evrensel Beyannamesi’nin insan haklari alaninda giiniimiizdeki
yeri ve Onemi diisiiniildiiglinde, yerli halklarin haklarimin uygulanabilirliligini ortadan
kaldirmamaktadir.

19 Eyliil 1996 tarihli Arktik Konseyi’nin Kurulusuna Iliskin Ottava Deklarasyonu ile
meydana getirilen Arktik Konseyi’nin, yerli halklarin uluslararast hukuktaki konumu
acisindan 6nemli bir yeri vardir. Deklarasyon kapsaminda; Aleut, Athabaskan, Gwich’in,
Inuit, Saami ve Kuzey Boélgesi Yerli Halklarini temsil eden altt 6rgiitiin, Almanya ve Cin
gibi uluslararasi alanda etkin devletlerin aksine, Konsey’e siirekli iiyelikleri bulunmaktadir.
Bu husus, herhangi bir baska drnegine rastlanmayan bir durumu meydana getirmektedir.
Mevcut ¢aligmada, yerli halklarin uluslararasi hukuktaki yeri {izerinde durulduktan sonra,
Arktik Konseyi’nin isleyisi acisindan tasidiklari Onemin alti, oOzellikle Tirkiye
Cumhuriyeti’nin, Arktik Konseyi biinyesindeki girisimleri de dikkate alinarak, ¢izilecektir.

Anahtar Kelimeler: Yerli Halklar, Arktik Konseyi, Yerli Halklarin Haklari Beyannamesi,
Ottava Deklarasyonu, G6zlemci Statiisii
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THE EVALUATION OF THE POSITION OF INDIGENOUS
PEOPLE IN ARCTIC COUNCIL IN TERMS OF
INTERNATIONAL LAW

Nasih Sarp Ergiiven®
%Ankara University Research Center of the Sea and Maritime Law, Cemal Giirsel Cad.
No:58 Cebeci Kampiisii - 06590 Cebeci/ANKARA
(eerguven@law.ankara.edu.tr)

ABSTRACT

Indigenous people who have been under colonial regimes for a long period could not use
their resources by their needs and interests. In accordance with the Charter of United
Nations, the International Covenant on Economic, Social and Cultural Rights, and the
International Covenant on Civil and Political Rights, the right to self-determination, which
was brought up on the condition that the integrity of the state was observed, was not in
question for indigenous people. Indigenous people, which indirectly constitute the subject
of international law through the mentioned Conventions, have found a direct regulation in
terms of international law with the United Nations Declaration on the Rights of Indigenous
Peoples adopted at the United Nations General Assembly following the resolution of the
United Nations Human Rights Council dated 29 June 2006. The fact that the decision
above is not legally binding does not abolish the applicability of the rights of indigenous
people considering the current place and importance of the Universal Declaration of
Human Rights in the field of human rights.

The Arctic Council, which was formed by the Ottawa Declaration on the Establishment of
the Arctic Council of 19 September 1996, has an important place for the position of
indigenous peoples in international law. Within the scope of the declaration; six
organizations representing the Indigenous Peoples of Aleut, Athabaskan, Gwich, Inuit,
Saami and the Northern Region have permanent membership to the Council, unlike
internationally active states such as Germany and China. This creates a situation in which
no other example is encountered. In the present study, then focused on the indigenous
peoples of the international law, their importance in terms of the functioning of the Arctic
Council, especially the Republic of Turkey, taking into account the initiatives within the
Arctic Council, it will be underlined

Keywords: Indigenous People, Arctic Council, Declaration on the Rights of Indigenous
Peoples, Ottawa Declaration, Observer Status
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INUKTUT DILi VE KULTUREL MIRAS OLARAK
KORUNMASI

Dr. Fazila Derya Agis

(deryaagis@gmail.com)
0z

Bu c¢alisma Alaska, Kalaallit Nunaat (Gronland) ve Nunavut’da konusulan Inuktut dilinin
korunmastyla ilgilidir. Nunavut hiikiimeti Inuktut terimiyle Nunavut’ta konusulan Inuktitut
ve Inuinnaqtun denilen Inuit lehgelerinden bahseder. Bu ¢alisma, Inuktut dilinin kiiltiirel bir
miras olarak korunmasi yollarma iliskindir. ilk olarak, Inuktut dilinin tarihi tamtilacaktir.
Ikinci olarak, Inuktut dilinin kelime diizeni ile zne-fiil uyumu gibi dilbilimsel &zellikleri
aciklanacaktir. Ugiincii olarak, Kanada Resmi Diller Yasasi ve Bill C-91: Kanada Yerli Dil
Yasasi gibi bu dilin korunmasi iizerinde yapilan dil kanunlan tartisilacaktir. Son olarak,
Inuktut'un giyim ve yemek pisirme ile ilgili kelimelerine bagli olarak neden Kuzey Kutup
Bolgesi’nin kiiltiir mirasinin bir parcasi oldugunu agiklanacaktir.

Anahtar Kelimeler: kutup dilleri, dilbilim yasalar1, kiiltiirel miras olarak dil, Inuktut, dil
koruma
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INUKTUT LANGUAGE AND ITS CONSERVATION AS AN
ARCTIC CULTURAL HERITAGE

Dr. Fazila Derya Agis
& (deryaagis@gmail.com)

ABSTRACT

This study is about the conservation of the Inuktut language spoken in Alaska, Kalaallit
Nunaat (Greenland), and Nunavut. Nunavut’s government uses the term Inuktut to allude to
all the Inuit dialects spoken in Nunavut, thus to Inuktitut and Inuinnagtun. This study will
deal with the ways to preserve Inuktut as a cultural heritage. Firstly, the history of the
Inuktut language will be introduced. Second, the peculiarities of the Inuktut language will
be explained, including its word order, and the subject-and-verb agreement in it. Third,
linguistic laws on its conservation such as The Official Languages Act of Canada and the
Bill C-91: the Indigenous Language Act of Canada will be discussed. Finally, it will be
explained why Inuktut is a part of the Arctic culture heritage for its vocabulary related to
clothing and cooking.

Keywords: Arctic Languages, Linguistics Laws, Linguistic Cultural Heritage, Inuktut,
linguistic preservation
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SVALBARD TAKIMADALARI’NDA YURUTULEN BILIMSEL
FAALIYETLER

Y. Barbaros Biiyiiksagnak, Burcu Ozsoy
Piri Reis Universitesi, Istanbul Teknik Universitesi
ybbuyuksagnak@pirireis.edu.tr, ozsoybu@itu.edu.tr

0z

Birinci Diinya Savasi’nin sona ermesinin ardindan 1920 tarihinde Paris’te imzalanan bir
antlagmayla statiisii belirlenen  Svalbard (Spitsbergen) takimadalar1 Norveg’in
egemenliginde olsa da uluslararasi kimligiyle, kiiresel iklim degisikligi nedeniyle son
yillarda diinyanin giindeminde 6n siralarda yer alan Arktik bolge igindeki 6zel ve dnemli
konumunu her gecen giin artirmakta ve Arktik bolge iginde, yakininda ve disinda yer alan
birgok devletin ilgisini gekmeye devam etmektedir.

Svalbard’t 6ne ¢ikaran 6zelikleri arasinda; yillardir siirmekte olan ancak son dénemlerde
iyice azalmis durumdaki komiir madenciligi, binlerce insanin katildigi farkli alanlardaki
turizm faaliyetleri, 78 derece kuzey enleminde yer alan ve yilda 800°e yakin &grenciye
egitim veren iniversite merkezi, 2,5 milyar tohumu saklama kapasitesine sahip tohum
ambart yer almakla birlikte cografi konumu itibariyla birgok bilim insani i¢in bir
laboratuvar gorevi yapmakta ve jeoloji, biyoloji, meteoroloji, jeofizik, buzul bilimi, deniz
bilimleri ve uzay arastirmalar1 alanlarinda bilim diinyasina hizmet etmektedir.

Takimadalarin batisinda yer alan ve en biiyiik adasi olan Spitsbergen adasinda 4 farkli
merkezde yiiriitiilen bilimsel faaliyetlerin gergeklestirilebilmesi icin ¢ok kapsamli bir
planlama siireci gerekmektedir. Norve¢’in ¢ikarmis oldugu kati g¢evresel kanun ve
diizenlemeler, kutup ayilarinin mevcudiyeti, buzullardaki yariklar, ¢ok sert hava kosullari
ve haberlesme imkanlarinin kisitli olmasi gibi zorluklar bilimsel faaliyetleri yiiriitiirken
adalardaki tim dengelerin gézetilmesi gerektigini gdstermektedir.

Bu calisma ile Svalbard Adalarinda yiiriitiilmekte olan tiim bilimsel faaliyetler incelenmeye
calisilmugtir.

Anahtar Kelimeler: Arktik, Kuzey Kutup Bolgesi, Svalbard (Spitsbergen), Bilimsel
Arastirma Istasyonlari, Norveg.
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SCIENTIFIC ACTIVITIES CONDUCTED IN SVALBARD
ARCHIPELAGO

Y. Barbaros Biiyiiksagnak, Burcu Ozsoy
Piri Reis University, Istanbul Technical University
ybbuyuksagnak@pirireis.edu.tr, ozsoybu@itu.edu.tr

ABSTRACT

Svalbard (Spitsbergen) archipelago, whose status was determined by a treaty signed in Paris
in 1920 after the end of the First World War, although being under the sovereignty of
Norway, with its international identity, due to global climate change, its special and
important position increasing everyday within the Arctic region which is leading in the
world agenda in recent years and it continues to attract the attention of many states within,
near or outside the Arctic region.

Among the features that make Svalbard stand out are; coal mining, which has been going
on for years, but has been declining in recent years, tourism activities where thousands join,
university center which is located at 78 degrees north latitude and providing education to
nearly 800 students per year, seed vault with a capacity of storing 2,5 billion seeds and it
serves as a laboratory for many scientists and by its geographical position, serves the
scientific world in the fields of geology, biology, meteorology, geophysics, glaciology,
marine sciences and space research.

A comprehensive planning process is required for the scientific activities carried out in 4
different centers / settlements on the largest island of Spitsbergen, located in the western
part of the archipelago. The strict environmental laws and regulations made by Norway, the
presence of polar bears, glacier crevices, very harsh weather conditions and limited
communication means show that all the balances on the islands should be taken into
consideration while conducting scientific activities.

In this study, all scientific activities conducted in Svalbard Islands have been examined.

Keywords: Arctic, Svalbard (Spitsbergen), Scientific Research Stations, Norway.
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POLAR BOLGEDE COZUNMUS DAGILMIS PETROL
HiDROKARBONLARININ VARLIGININ VE MiKTARININ
TESPITI

Fatma TELLI KARAKOC?* ve Ersan BASAR*
*: Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi, Camburnu 61530
Stirmene/TRABZON

0Z:

Antarktika (2018) ve Arktik (2019) yaz doneminde Giiney ve Kuzey kutup bolgesinden
alinan yiizey suyu drneklerinde ¢6ziinmiis dagilmis petrol hidrokarbonlarimin (CDPH) 200-
600 nm dalga boyunda senkronize spektroflorometrede parmak izi tayini yapilmistir.
Orneklerde dzellikle 2019 arktik orneklerinde sudaki petrol hidrokarbon miktari krisen ve
hidrokarbon standardina goére analiz edilerek sudaki konsantrasyonu hesaplanmistir.

Giiney kutbunda 8 istasyondan 6rnekleme yapilmistir. Yiizeyden alinan 1L. deniz suyu 50
ml n-hekzan ile 10 dakika calkalanarak ekstrakte edilmistir. Hekzan fazina alinan petrol
hidrokarbonlar1 karanlik ve sogukta saklanarak KTU-Deniz Bilimleri Fakiiltesi
laboratuvarina getirilmigtir. Ancak bazi 6rnekler yol kosullar1 nedeniyle hasar gérmiistiir.
Bozulmamis o6rneklerde yayilim (excitation) ve emilim (emission) taramasi yapilmis
orneklerde floresan siddeti Olgiilerek  Ornekler arasindaki  benzerlik/farkliliklar
belirlenmistir. Arktik bolgede ise 7 farkli istasyondan alinan 6rnekler 1 L’lik 6rnekleme
kaplarina alinarak sogukta ve karanlikta muhafaza edilmis ve KTU-DBF laboratuvara
getirilmistir. Hekzan’in ¢ok ugucu olmasi sebebiyle Ornekleme stratejisi bu sekilde
degistirilmistir. Laboratuvara gelen drnekler ayni giin hekzan ile (1L. deniz suyu/50 ml
hekzanda 20 dk. 2300 rpm’de) ektraksiyon edilmis ve buzdolabinda (+4C°) saklanmustir.
CDPH konsantrasyonu, krisen ve petrol hidrokarbon standardina gore spektroflorometrede
(krisen i¢in ex:310nm Em:360nm) hesaplanmistir. Ayrica Ornekler senkronize
spektroflorometrede 200-600 nm arasinda tarama yapilarak petrol hidrokarbon kirliligi
acisindan istasyonlar ve kutuplar arasindaki benzerlikler/farkliliklar ortaya konmustur.
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DETERMINATION OF THE PRESENT OF DISSOLVED
DISPERSED PETROLEUM HYDROCARBONS IN THE
POLAR REGIONS

Fatma TELLI KARAKOC?* ve Ersan BASAR*
*: Karadeniz Technical University, Marine Science Faculty, Camburnu 61530
Siirmene/TRABZON

ABSTRACT:

Surface water samples were taken from North and South poles selected stations in the
summer seasons at Antarctic (2018) and Arctic (2019) regions for determining dissolved
dispersed petroleum hydrocarbons (DDPH) concentration and fingerprint analysis by using
fluorescence scanned at 200-600 nm by using synchronous spectrofluorometry. The DDPH
concentration was measured based on chrysene and hydrocarbon standard curves.

Surface water samples were taken from South Pole at eight stations. 1L sea water was
extracted with 50 ml n-hexane at for 10 minutes shaken vigorously. Hexane phase was
separated from separation funnel and transferred at cold and dark place to the KTU-Marine
sciences Faculty laboratory. Unfortunately, some of samples were damaged during the
transfer. The fluorescence intensity of undamaged samples were measured by using
excitation and emission scanned at 200-600nm wavelengths to identify
similarities/differences between samples. In the arctic region, sampling strategy was
changed because of transferring problem of the hexane extracted sample. Taking sea water
sample was stored at dark and cold condition and transfered to the KTU-MSF laboratory.
Extraction of the samples was done in the laboratory. 1L sea water was shaken (2300 rpm)
with 50 ml n-hexane at 20 min. and was stored at +40C until analysis. . DDPH was
measured based on chrysene ( ex: 310 and em:360 for chrysene) and petroleum
hydrocarbon standards. Fingerprint analysis by using synchronous spectrofluorometry was
done for determining similarities/differences between stations and polar regions.
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GRACE UYDU VERILERI iLE GRONLAND’DAKI FiZiKSEL
YUKSEKLIK DEGISIMLERININ BELIRLENMESI

Emel Zeray-Oztiirk®, Ramazan Alpay Abbak®
®Konya Teknik Universitesi, Konya, Tiirkiye
(ezozturk@ktun.edu.tr)

OZET

Son yillarda yapilan arastirmalar yeryiiziindeki belli bdlgelerin biyiik kiitle degisimlerine
maruz kaldigim gostermektedir. Ozellikle kiiresel 1sinma ve iklim degisikliklerinin neden
oldugu yerkiire iizerindeki bu yogun kiitle degisimi hareketi, kiitle yeniden dagiliminin
modellenip gelecek kestirimlerinin yapilmasint gerektirmektedir. 2002 yilinda hayata
gegcirilen Gravity Recovery and Climate Experiment (GRACE) uydu misyonu, sundugu
essiz gravite verisiyle kiitle varyasyonlaria yonelik pek ¢ok arastirmaya 11k tutmustur.
2017 yilinda misyonunu tamamlayan GRACE ikiz uydularinin devami niteliginde olan
GRACE-Follow On (GRACE-FO) projesinin hayata gecirilmesi ile gravite verilerinin
stirekliligi icin Oonemli bir adim atilmistir. Bu c¢alismada kutup bolgesinde bulunan
Gronland’daki fiziksel yikseklik degisimleri GRACE Release-06 tabanli gravite verileri
yoluyla arastirilmistir. Son yillarda bdlgede yasanan biiyiik kiitle kayiplarinin fiziksel
yeryliziine etkisi incelenmis ve ayni zaman diliminde Tirkiye’de goriilen yiikseklik
degisimi ile kiyaslanarak kutuplardaki degisimin biiyiikliigii rolatif olarak test edilmistir.
Elde edilen sonuglar PCA yontemiyle analiz edilerek tartisilmistir.

Anahtar Kelimeler: Gronland, GRACE, fiziksel yiikseklik, kiitle degisimleri, gravite
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ON THE ESTIMATION OF PHYSICAL HEIGHT CHANGES
FROM GRACE SATELLITE MISSION DATA OVER
GREENLAND

Emel Zeray-Oztiirk®, Ramazan Alpay Abbak®
Konya Technical University, Konya, Turkey
(ezozturk@ktun.edu.tr)

ABSTRACT

Last decades, many studies show that there are large mass changes in some regions on the
Earth. Mass changes particularly caused by global warming and climate changes require
modeling of mass redistribution and estimation of the future movements. The Gravity
Recovery and Climate Experiment (GRACE) satellite mission, launched in 2002, has shed
light on many researches on mass variations with its unique gravity data. With the
implementation of the GRACE-Follow On (GRACE-FO) project, which is the continuation
of the GRACE twin satellites that completed their mission in 2017, an important step was
taken for the continuity of the gravity data. In this study, physical height changes in
Greenland in the polar region were investigated by means of GRACE Release06-based
gravity data. The effect of the great mass loss in the region were investigated. The
amplitude of the physical height changes in the same time period in Turkey were compared
with the corresponding one in Greenland. The results were analyzed by PCA method and
discussed.

Keywords: Greenland, GRACE, physical height, mass variations, gravity
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ANTARKTIKA BUZULLARININ KIMYASAL ANALIZI

' _ F. Elif Genceli Giiner®, Gamze Nese®
8Jstanbul Teknik Universitesi Kimya-Metaliirji Fakiiltesi Kimya Miihendisligi Béliimii
(gencelie@itu.edu.tr)

OZET

Antarktika buzullari, gegmis atmosfer bileseni, iklim evreleri ve ekolojisi hakkinda degerli
tarihi bilgilerin itina ile barindigi muhtesem bir buzdolabidir. Yagan kar, zaman iginde
stkisarak gomiiliir ve kara buzullarii olusturur. Buzullarin farkli katmanlarindan alinan
karotlar igerisinde toz, kiil, polen, atmosferik gaz kabarciklari, meteoritler, radyoaktif
maddeler ve kimyasal bilesikler bulunmakta ve bunlar diinyanin gecirmis oldugu iklim
evreleri hakkinda muazzam bilgi kaydi igermektedir.

Ikinci Ulusal Antarktika (TAE-II) seferi sirasinda Nansen, Hovgaard ve Horseshoe
adalarindan soguk zincir ile buzul karotlart getirilmistir. Bu ¢aligmada, bu buzul
karotlarindan rastgele alinan numuneler igerisinde hapsolmus inorganik inkliizyonlarin
kimyasal analizleri gerceklestirilmistir. Farkli ada, bolge ve derinliklerden toplanmis yedi
kara buzul karotunun igerisindeki inkliizyonlarin kimyasal bilesimleri tayin edilmistir.
Numune drnekleme ve hazirlama islemi, Istanbul Teknik Universitesi Kimya Miihendisligi
Bolimii  biinyesinde insa edilen, minimum -40°C’ ye sogutulabilen soguk odada
gerceklestirilmistir.

Bir sonraki asamada buzul igerisinde tespit edilmis olan her bir inkliizyonun, bireysel
kimyasal igerigi, mikro raman spektroskopisi ile tayin edilecektir. Yapisi sifir derece
sicaklik altinda kararli olasi inorganik tuz bilesimlerinin saptanmasi, benzer tuz kristalinin
otektik donma kristalizasyonu ile sentetik ¢ozeltiden sentezlenmesi ve yapisinin tespit
edilmesi ile desteklenecektir.

Anahtar Kelimeler: Buzul, karot, kimyasal analiz, inkliizyon, mikro raman
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CHEMICAL ANALYSIS OF ANTARCTIC ICE CORES

' _ F. Elif Genceli Giiner®, Gamze Nese®
8stanbul Teknik Universitesi Kimya-Metaliirji Fakiiltesi Kimya Miihendisligi Béliimii
(gencelie@itu.edu.tr)

ABSTRACT

Antarctic glacier is a wonderful refrigerator with valuable historical information about past
atmosphere component, climate phases and ecology. Falling snow is squeezed and buried
over time, forming land glaciers. Cores taken from different layers of glaciers include dust,
ash, pollen, atmospheric gas bubbles, meteorites, radioactive substances and chemical
compounds, and contain enormous information about the world's climate phases.

During the Second National Antarctic Expedition (TAE-II), ice cores were brought from
Nansen, Hovgaard and Horseshoe Islands via cold chain. In this study, inorganic inclusions
trapped ice cores were randomly collected and their chemical analyzes were performed.
The chemical compositions of the inclusions in the seven land glacial cores collected from
different islands, regions and depths were determined. Sampling and its preparation process
was carried out in the cold room (cooled minimum -40°C) built at Istanbul Technical
University Chemical Engineering Department.

The individual chemical content of each inclusion determined in the glacier will be
determined by micro raman spectroscopy in the next step. Detection of possible inorganic
salt compositions whose structure is stable under zero temperature will be supported by
synthesis of the similar salt crystal from the synthetic solution via eutectic freeze
crystallization and determination of its structure.

Keywords: Ice, core, chemical analysis, inclusion, mikro raman
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ANTARKTIKA KITASINDA BiLiMSEIi ARASTIRMA KAMPI
ICIN EN UYGUN YER SECIiMi: TURKIYE ORNEGI

Miige Senel', H. Hakan Yavasoglu'
'[TU Insaat Fakiiltesi, Geomatik Miihendisligi Boliimii, 34469, Istanbul
(mugejb@gmail.com)

OZET

Tim insanligin bilimsel c¢aligmalarmma agik olan Antarktika, yillardir bir¢ok iilkenin
arastirma istasyonuna ev sahipligi yapmaktadir. Bu istasyonlarin bir kismi “kalici-uzun
donemli” bir kismiysa “gecici-kisa donemli” olarak adlandirilmaktadir. Antarktika’nin
fiziksel yapist ve kosullar1 bilimsel ¢aligmalar yapmak i¢in zorlayici olsa da arastirmacilar
icin 6nemli konular ve bilgiler barindirmaktadir. Bu bilgilerin iilkemize kazandirilmasi igin
2017 yilindan bu yana kitaya ulusal seferler (TAE) diizenlenmektedir. Tiirk bilim
insanlarinin boélgede uzun siire bilimsel faaliyet gosterebilmesi i¢in T.C. Cumhurbaskanligi
himayesinde, T.C. Bilim ve Sanayi Bakanligi uhdesinde ve Istanbul Teknik Universitesi
Kutup Arastirmalar1 Uyg-Ar Merkezi (ITU PolReC) koordinasyonunda arastirma kampi
kurulmasi giindeme gelmistir. Antarktika’ya yapilan 3 bilim seferinde ¢esitli disiplinlere ait
¢ok sayida proje yiriitilmiis ve elde edilen tecriibeler 1s18inda calisma kampina ihtiyag
duyuldugu ortaya ¢ikmistir. Bu nedenle ulusal seferlerde elde edilen bilgiler ile bu kampin
nasil ve nerede kurulmasi gerektigine karar verme caligmalarina baslanmustir.

Bu ¢alismada Tiirk Bilim Ussii kurulmas1 amaciyla gerceklestirilen calismalar, yontem ve
bulgulariyla birlikte aktarilmistir. Yapilan seferler sirasinda kurulmasi planlanan kamp icin
Olcme ve analizler yapilarak ¢ok sayida veri elde edilmistir. Bu veriler, detayli fizibilite
caligmalar1 sonucunda ulagilan bilgiler ile sekillendirilmistir. Kampin kurulacagi bolgenin
konumu, Cografi Bilgi Sistemi (CBS) yaziliminda “en uygun yer se¢imi” analizi yapilarak
secilmistir. Bu analiz i¢in Analitik Hiyerarsi Yontemi (AHY) kullanilarak yer se¢imi i¢in
Onem teskil eden kriterler uzmanlarca belirlenmis, degerlendirilmis, puanlanmis ve sonuca
ulagilmigtir.

Anahtar Kelimeler: Antarktika, Bilimsel Kamp, CBS, AHY
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SUITABLE SITE SELECTION FOR SCIENTIFIC RESEARCH
CAMP IN ANTARCTICA: THE CASE OF TURKEY

Miige Senel', H. Hakan Yavasoglu'
'ITU Faculty of Civil Engineering, Deparment of Geomatics Engineering, 34469, Istanbul
(mugejb@gmail.com)

ABSTRACT

Antarctica is open to the scientific studies of all mankind and also has been home to
research stations of many countries for many years. Some of these stations are called
“permanent-long term” and the others are “temporary-short term". Although the physical
structure and conditions of Antarctica are challenging for scientific studies, it contains
important topics and information for researchers. National expeditions to the continent
(TAE) have been organized since 2017 to bring these information to our country. In order
to enable Turkish scientists to do scientific activities in the region for a long time,
establishment of a research camp has become a current issue under the aegis of The
Presidency of the Republic of Turkey, under responsibility of The Ministry of Science,
Industry and Technology, and with the coordination of Istanbul Technical University Polar
Research Center (ITU PolReC). During the three science expeditions to Antarctica, many
projects of various disciplines were carried out. Hence, in the light of the experiences it was
understood that a research camp was needed. For this reason, determination process has
begun for how and where this camp should be established with the information received
from national expeditions.

In this study, the conducted studies with the aim of establishing a Turkish Science Base are
explained with their methods and findings. During the expeditions, a lot of data were
obtained by measuring and analyzing. These data were formed by the information acquired
as a result of detailed feasibility studies. The possible location of the camp was detected by
analyzing the suitable site selection in the Geographical Information System (GIS)
software. For this analysis; the criteria that are significant for site selection were
determined, evaluated, scored and the results were obtained by using Analytical Hierarchy
Process (AHP).

Keywords: Antarctica, Scientific Camps, GIS, AHP
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A

KUTUPLARDA KULLANILAN ARACLARIN FREN BALATA
SISTEMLERININ KUTUP BOLGELERINDE VE MARS ICIN
ANALIZLERI

Doc. Dr. Hasan OKTEM, Mustafa SERDAR
Kocaeli Universitesi
(hoktem@kocaeli.edu.tr )

oz
Antarktika, bilimsel aragtirmalar i¢in ve gliniimiizde giivenilir paleoiklim kayitlarina sahip,
14,2 milyon km? yiizélgiimlii, %98’i buz katman: ile kapli, diinyamn en kurak, en soguk ve
en riizgarh bolgesidir. Antarktika, bu 6zellikleriyle tiim bilim dallarinin odaklandigi, ancak
ulagim ve ¢aligma sartlarinin oldukga zor oldugu bir kitadir. Béylesine zorlu kosullarda
arastirma, kurtarma ve yasamsal faaliyetler i¢in kullanilan araglarin fren balata
sistemlerinin gdzlem ve test analizleri bize kosullar1 ile mars benzeri bu ortamda da
referans veriler saglayacaktir.

Fren balatalar1 biitiin araglar i¢in frenleme sisteminin 6nemli bir pargasidir, Bir frenleme
sisteminde frenleme gorevini disk ile birlikte yapar. Sistemin performans: dénen diske kars1
baski uygulayan balata ile arasindaki siirtiinmeye baglidir. Balatalar siirtiinerek arabadaki
kinetik enerjiyi 1s1 enerjisine doniistiiriirler. Otomobillerde giivenli ve rahat bir frenleme
performansi saglamak icin balatalarin igeriginde 10’dan fazla malzeme bulunur. Fren
balatalarinin temel malzemeleri, takviye ediciler, asindiricilar, stirtinme diizenleyiciler,
dolgu malzemeleri ve baglayici malzemelerdir. Siirtinme katsayisinin degisimi bu
malzemelere baglidir. Takviye malzemelerinden asbest elyafinin sagliga zararl etkilerinden
dolayt son 20 yilda balata malzemelerinde 6nemli degisiklikler olmustur. Bu yilizden
yiiksek performansli asbestsiz fren balatalarimin gelistirilmesi i¢in biiylik bir ¢aba sarf
edilmektedir. Tarimsal ve dogal kalintilar ve artiklar fren balatalarmin gelistirilmesinde
yeni ve ucuz malzemeler olarak kabul edilmeye baslanmigtir.

Antarktika da bulunan minarelerin verimi arastirilmak {izere numuneler toplanilarak test
ortamlarinda  siirtinme  katsayilarina, sertliklerine, kalinlik kayiplara, ylizey
puriizliliklerine ve 6zgiil agirliklari hakkinda verilere sahip olabiliriz. Kutuplarda ve
Mars’ta kullanilacak araglarin fren balata testlerini gerceklestirerek tiretilecek sistemlere
yardimi beklenmektedir.

Anahtar Kelimeler: Antarktika, Mars, Araglar, Balata, Mineraller
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ANALYSIS OF VEHICLE BRAKE PAD SYSTEMS FOR POLE
AREAS AND MARS

Doc. Dr. Hasan OKTEM, Mustafa SERDAR
Kocaeli Universitesi
(hoktem@kocaeli.edu.tr )

ABSTRACT

Antarctica is the coldest, coldest region in the world with scientific research and reliable
paleoclimate records of 14.2 million km2, 98% of which is covered with a layer of ice.
With these characteristics, Antarctica is a continent where all disciplines focus, but
transportation and working conditions are very difficult. Observation and test analysis of
brake lining systems of vehicles used in research, rescue and vital activities under these
difficult conditions will provide us with reference conditions in this mars-like environment.

Brake pads are an important part of the braking system for all vehicles. The performance of
the system depends on the friction between the lining which presses against the rotating
disc. The lining frictions convert the kinetic energy in the car into heat energy. To ensure
safe and comfortable braking performance in cars, the lining contains more than 10
materials. The basic materials of the brake pads are reinforcements, abrasives, friction
regulators, fillers and binder materials. The change in the coefficient of friction depends on
these materials. There have been significant changes in the lining materials in the last 20
years due to the health-damaging effects of asbestos fibers, reinforcement materials.
Therefore, great efforts are being made to develop high-performance asbestos-free brake
pads. Agricultural and natural residues and residues are being accepted as new and
inexpensive materials in the development of brake pads.

We can collect data about the coefficients of friction, hardness, thickness losses, surface
roughness and specific weights in test environments by collecting samples to investigate the
yield of minarets in Antarctica. It is expected that the vehicles to be used on the poles and
Mars will help the systems to be produced by performing brake lining tests.

Keywords: Antarctica, Mars, Vehicles, Brake Pad, Minerals
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OTOMATIK METEOROLOJIi GOZLEM iSTASYONU

Gozlem Sist. D. Bsk. Ismail TEMiR?, Miihendis Mehmet YIKILMAZ"
& Meteoroloji Genel Miidiirliigii (itemir@mgm.gov.tr)
b Meteoroloji Genel Miidiirliigii (myikilmaz@mgm.gov.tr)

Sayin Cumhurbaskanimizin himayelerinde, Sanayi ve Teknoloji Bakanligi uhdesinde,
istanbul Teknik Universitesi Kutup Arastirmalari  Uygulama-Arastirma Merkezi
koordinasyonunda sirdiiriilen Antarktika'ya Bilim Ussii Kurulmasi Projesi kapsaminda,
Antarktika kitasi Horseshoe Adas’na Otomatik Meteoroloji Gézlem istasyonu (OMGI)
kurulumu gergeklestirilmistir. Meteoroloji Genel Mudurlugu olarak ilk defa 3. Ulusal
Antarktika Bilim Seferine katilim saglanmistir.

Bu sefer kapsaminda Bulgaristan ve Ukrayna usleri ziyaret edilerek, bu uslerdeki
meteoroloji uzmanlari ile goérismeler yapilmis ve meteoroloji Olgimleri ile ilgili
uygulamalar yakindan incelenmistir. Horseshoe adasinda meteoroloji istasyonu
kurulmadan 6nce saha incelemesi yapilarak, meteorolojik 6lgimlerin temsil 6zellikleri ile
sistemin kurulabilme sartlari agisindan en uygun &l¢iim alani segilmistir. Ussiin kurulacag
bolgeye yaklasik olarak 250 metre mesafede 50 metre yiikseklikteki diiz bir alana Otomatik
Meteoroloji Gézlem istasyonu (OMGI) kurulumu yapilmistir. Kurulan OMGI; Riizgar Hizi,
Rlzgar Yonu, Hava Sicakligl, Nispi Nem, Hava Basinci, Yagis Miktari, Kar Kalinhgi, Kiresel
Giines Radyasyonu ve Giineslenme Siresi élgimlerini yapmaktadir. Tiirk Bilim Ussiine
kurulan OMGI tarafindan dakikalik olarak &lgiilen meteorolojik veriler, 2 yil siiresince
sistemin veri toplama Unitesinin hafiza modiiliine kaydedilerek depolanacaktir. OMGI
tarafindan olglilen ve kayit edilen veriler, ilgili kurumlar, bilim insanlari ve arastirmacilarla
paylasilarak bilimsel arastirma calismalarinda kullanilacaktir. Antarktika’da Tiirk Bilim Ussii
kurulmasi icin diizenlenen 3. Bilim Seferinde bu sahaya ilk kez OMGI kurulmasi siirecinde
elde edilen tecrubelerin bir sonraki seferde dikkate alinmasi, Ussin alt yapisinin
tamamlanmasi ve kalici s kurulmasi durumunda OMGiI verilerinin, Us binasina anlik olarak
aktarilmasinin uygun olacagi degerlendirilmektedir.

OMGi’den elde edilen ilk verilerde, kiiresel giines radyasyonu &lgiimlerinin 1450
W/m?2degerlerine ulasmasi dikkate alinarak, Tirk Bilim Ussii’niin tesis edildigi alanda
ultraviyole radyasyon 6lgiimi yapilmasinin uygun olacagi ve bir sonraki seferde Ultraviyole
- B sensoriin sisteme entegresinin yapilarak arastirma c¢alismalarina katki saglayacagi
degerlendirilmektedir.

Anahtar Kelimeler: Kiiresel Glines radyasyonu, Meteoroloji, Riizgar Hizi Sensorii,
OMGI
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AUTOMATED WEATHER OBSERVING STATION

Head of Observing System Department ismail TEMIR ?, Engineer Mehmet
YIKILMAZ"
& Turkish State Meteorological Service (itemir@mgm.gov.tr)
® Turkish State Meteorological Service (myikilmaz@mgm.gov.tr)

Under the auspices of the President of Turkey, Automated Weather Observing Stations
(AWOS) was installed to the Horseshoe Island in Antarctic Region under the responsibility
of Ministry of Industry and Technology and in coordination with Istanbul Technical
University Research and Application Center for Polar Research. Turkish State
Meteorological Service participated in the 3rd National Antarctica Science Expedition for
the first time.

Within the scope of this expedition, Bulgaria and Ukraine bases were visited and met with
the meteorology experts and examined their applications on meteorological measurements.
Before the meteorological station was installed on Horseshoe Island, the most suitable
measurement area was selected in terms of the representation characteristics of the
meteorological measurements and the conditions for the installation of the system.
Automatic Meteorological Observation Station (AWOS) was installed on a flat area of 50
meters height approximately 250 meters from the site where the base will be established.
The established AWOS measures Wind Speed, Wind Direction, Air Temperature, Relative
Humidity, Air Pressure, Precipitation Amount, Snow Thickness, Global Solar Radiation
and Sunlight duration. The meteorological data measured by AWOS installed at the Turkish
Science Base will be stored in the memory module of the system's data collection unit for 2
years. The data measured and recorded by AWOS will be shared with relevant institutions,
scientists and researchers for their use in their scientific research studies. In the 3rd
National Antarctica Science Expedition for installation of Turkish Science Base in
Antarctica, it is considered that it will be important to taking into account the experiences
gained during the first installment, completion of the base infrastructure and transferring the
instant AWOS data to the base in case of the installation of a permanent base.

By considering the fact that the global solar radiation measurements in the first AWOS data
reached 1450 W / m?, it is considered to measure ultraviolet radiation in the area where
Turkish Science Base installed and contribute to the research studies by integrating the
Ultraviolet - B sensor to the system.

Keywords: Global Solar radiation, Meteorology, Wind Speed Sensor, AWQOS
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GOKKUT PROJESI VE TURKIYE KUTUP TELESKOBU

Cahit Yesilyaprak®® i
4strofizik Arastirma ve Uygulama Merkezi (ATASAM), Atatiirk Universitesi, 25240,
Erzurum

® Astronomi ve Astrofizik Boliimii, Fen Fakiiltesi, Atatiirk Universitesi, 25240, Erzurum
(cahity@atauni.edu.tr)

0z

Kutup bolgesinden yapilan calismalar, bolgenin olaganiistii atmosferik ve cografik
ozellikleri (¢ok diisiik nem, soguk hava ve diisiik kirmizi tesi arkalan 1s1masi, uzun siireli
gozlem zamani gibi) dikkate alindiginda; hem uzay bilimleri (astronomi, astrofizik, gézlem,
kozmik parcaciklar, atmosfer gibi) ve temel bilimler (fizik, biyoloji, kimya gibi) hem de
teknoloji gelistirme (malzeme, aygit, sistem, robotik gibi) ¢aligmalar1 agisindan ¢ok dnemli
ve degerlidir. Tirkiye olarak, kutup bolgesinde kalici ve uzun siireli tesise sahip olmay1
gerektirecek en 6nemli altyapilardan birisi, uzay bilimleri ile temel bilimlere hizmet edecek
olan astronomik amagli bir teleskop kurulmasi ve yapilacak farkli tiirden goézlemler ve
analizlerdir. Bu altyap1 hem olaganiistii kosullara sahip kutup bolgesinden yeni bilgiler elde
edilmesine hem de zorlu kosullara dayanikli ekipmanlarin gelistirilmesi agisindan 6nemli
olacaktir.

Atatiirk Universitesi Astrofizik Arastirma ve Uygulama Merkezi (ATASAM), Tiirkiye nin
en biiyiik gézlemevi olacak Dogu Anadolu Gézlemevi (DAG) Projesi’ni basariyla yiiriiten,
Tirkiye’nin en bilyikk ¢apli (4 m) ve ilk IR teleskobunu kurmakta olan bir aragtirma
merkezi olup; benzer sekilde daha kiigiik ¢apli (<100 cm gibi), yerli tasarlanip, iiretilmis
robotik ve uzaktan erisilebilir bir tarama (survey) teleskobunun ve gozlemevinin
(GOKKUT: Gokyiizii Tarama Kutup Gézlemevi) kutupda kurulmas: i¢in de kutup projesi
hazirlamistir. GOKKUT Projesi ile hem uzay ve temel bilimler hem de teknoloji gelistirme
konularinda ¢alismalar1 kapsamaktadir. GOKKUT Projesi ve olusturulan proje ekibi
sayesinde, ozellikle astronomik gozlemlerin yaninda farkli gokcisimlerinin (uydular gibi)
takibi ve yoriinge c¢alismalarinda, kozmik pargaciklar, meteor tarama, atmosferik -
meteorolojik aragtirmalar, olaganiistii kosullara dayanikli malzeme, aygit ve sistem
gelistirme ¢aligmalar1 da yapilabilecektir.

Anahtar Kelimeler: Teleskop, Gozlemler, Yildizlar, Meteorlar, Kozmik Pargaciklar
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GOKKUT PROJECT AND TURKEY’S POLAR TELESCOPE

Cahit Yesilyaprak®®
®Astrophysics Research and Application Center (ATASAM), Atatiirk University, 25240,
Erzurum
bDepartment of Astronomy ve Astrophysics, Science Faculty, Atatiirk University, 25240,
Erzurum
(cahity@atauni.edu.tr)

ABSTRACT

Considering the extraordinary atmospheric and geographic characteristics of the polar
region (such as very low humidity and cold weather, low infrared background radiation,
long-term observation time); studies from the polar region are very important and valuable
in both the space sciences (astronomy, astrophysics, observation, cosmic particles,
atmosphere) and basic sciences (such as physics, biology, chemistry) and technology
development (materials, devices, systems, robotics). One of the most important
infrastructure for a permanent and long-term facility as Turkey in the polar region will be
an astronomical observatory established. Both space and basic sciences will be served and
different kinds of observations and analyzes will be made with this infrastructure. This
infrastructure will also be important both in terms of obtaining new information from the
extreme polar region and in the development of instruments resistant to hard conditions.

Atatiirk University Astrophysics Research and Application Center (ATASAM), is a center
successfully carrying out the Eastern Anatolia Observatory (DAG) Project which is
Turkey's largest observatory. A polar telescope project by ATASAM has been prepared
similarly for the establishment of a survey telescope with a small diameter (<100 cm)
designed and produced nationally which is robotic and remotely accessible at an
observatory infrastructure in the polar region (GOKKUT: Sky Survey Polar Observatory)
while Turkey's largest diameter (4 m) and the first IR telescope is being established in
Turkey. GOKKUT Project covers both space and basic sciences as well as technology
development searches. In addition to astronomical observations, tracking and orbital studies
of satellites, cosmic particles, meteor surveys, atmospheric - meteorological searches,
development of materials, devices and systems that are resistant to extreme conditions will
also be carried out with GOKKUT Project and its team.

Keywords: Telescope, Observations, Stars, Meteors, Cosmic Particles
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ARKTIK VE COK SOGUK BOLGELERDE PATLAMAYA
KARSI YAPI TASARIMI

Dog. Dr. Ali Sar’®
8stanbul Teknik Universitesi, Insaat Miihendisligi Béliimii
asari@itu.edu.tr
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Kutup bolgelerinde petrol ve gaz iretim endiistrileri ve askeri ilginin artmasi, asgir1 soguga
dayanikli malzemeler ve yapilar {izerine aragtirmalari tegvik etmistir. Bu petrol ve gaz
tesisleri hidrokarbonlar1 ve diger yanici yakitlar igerdigi i¢in, patlama ve yangin kazalar
meydana gelmistir ve bu tiir tesislerde her zaman potansiyel olarak yiiksek patlama riski
vardir. Buna ek olarak, askeri tesisler yiiksek patlayici icerdiginden, kaza ve kasith patlama
riski potansiyeli yiiksektir.

Son yillarda, patlama konusundaki giivenlik kaygilarina ve “Patlamaya Dayanikli Tasarim”
a biiylk onem verilmistir. Bu makale, patlama yiikiine maruz kalan yapilarin dinamik
tepkisini degerlendirmek i¢in endiistride halen kullanilan patlama analizi tekniklerine genel
bir bakis sunmaktadir. Ek olarak, kullanimda olan veya arktik endiistriyel yapilar igin
potansiyel olarak kullanilabilecek malzemelerin miithendislik 6zellikleri iizerindeki diisiik
sicaklik etkileri i¢in kapsamli bir genel bakis sunulmaktadir. Su anda, diisiik sicaklik
kosullarinda yapilarin patlamaya dayanikli tasarimini ele alan belirli bir endiistri standardi
veya yonetmelik diinyada bulunmamaktadir. Bu durumdan dolayi, bu makale kutuplardaki
ya da ¢ok soguk bolgelerdeki mevcut ve Onerilen yapilarin patlama degerlendirmeleri igin
cesitli Oneriler sunmaktadir.

Anahtar Kelimeler: Kutuplar, Kutuplarda Patlama, Soguk Bolgeler, Patlama, Kutuplarda
Patlamaya Dayanikli Tasarim
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BLAST DESIGN OF BUILDINGS IN ARCTIC AND COLD
TEMPERATURE REGIONS

Assoc. Prof. Dr. Ali Sari ®
% Dept. of Civil Engineering, Istanbul Technical University
asari@itu.edu.tr

ABSTRACT

An increasing interest of oil and gas production industries and militaries into the Arctic
region has encouraged the research on cold resistant materials and structures. Since these
oil and gas facilities handle hydrocarbons and other inflammable fuels, there have been
incidences and always been a high potential risk of accidental explosions. In addition, since
militaries handle high explosives, there have been a high potential risk of accidental and
intentional explosions.

In the past few decades considerable emphasis has been given to the safety concerns related
to blast and achieving a ‘Blast Resistant Design’. This paper provides an overview of the
blast analysis techniques being currently employed in the industry to assess the dynamic
response of structures subjected blast loading. In addition, a comprehensive overview is
presented for the low temperature effects on the engineering properties of materials that are
in use or that can be potentially used for the Arctic industrial structures. Currently, there are
no specific industry standards or guidelines addressing blast resistant design of structures
under low temperature conditions. Owing to this fact, this paper introduces various
recommendations for blast assessments of both the existing and proposed structures in the
Acrctic or very cold regions.

Keywords: Arctic, Blast in Arctic, Cold weather condition, Explosion, Blast Resistant
Design in Arctic region
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BASIT KUTUP FiZiK DENEYLERIi ARACILIGIYLA KUTLE
CEKIMININ KUANTUM ETKISININ VARLIGININ
OLCULMESININ ARASTIRILMASI.

) Rasim Dermez
Afyon Kocatepe Universitesi, Fizik Boliimii 03200, Afyonkarahisar, derme@aku.edu.tr
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Kuantum etkileri kii¢iik 6lgekli diinyada 6nemli ve biiyiik 6lcekli diinyada genelde 6nemsiz
ise ayrim ¢izgisi nerededir? Bir bagka deyisle kuantum fizigi ile klasik fizik arasindaki sinir
nerededir? Bu araf nokta kimi fizik¢ilerin halen ugrastig1 ve diisiindiigii derin bir akademik
konudur.

L. De Brolie Dalga ile tanecik ikilemi birlestiren ve agiklayan formiilii gibi kuantum ile
klasik fizik ikilemi mevcut yada yeni bir kiitle cekim formiilii ile agiklanabilir mi? ilk EPR
makalesi makalesinde bahsedilen ve Erwin Shrodingerin 1935 de ilk olarak ingilizce
“quantum entanglement” dedigi kuatum dolasiklik halen gizemini korumaktadir ve
calismalar ivmeyle devam etmektedir. Kuantum dolasiklik, iki tanecik, iki elektron, iki
atom yada iki foton arasinda olusur ve matematiksel olarak ifadelerini yazabiliriz. iki foton
arasinda dolagiklik deneyleri 100 km iizerinde Viyanada ger¢eklesmistir. Bagka iilkelerde
bir¢ok laboratuvarlarda dolasik tanecikler kaydedilmektedir. Ulkemizde heniiz kayda deger
bir deney dahi yapamadigimiz halde o laboratuvarlar da her giin bu olagan deneyler
defalarca tekrar edilmektedir.

Simdi kuantum dolasiklik kuantum sinirinda, kiitle ¢ekimi ise klasik fizik sinirindadir. Bu
iki fiziksel gergeklik birbiri ile baglantili olabilir mi? Yildizlar arasindaki ve diinyadaki
nesneleri tutan ve dengeleyen kiitle ¢ekiminden kauntum dolagiklik sorumlu olabilir mi?
Bir bagka deyisle kiitle ¢ekiminden sorumlu tanecik graviton kuantum dolasiklik midir?
Yada kuantum dolagiklik gravitonun etkili olmasinda bir gorevi var midir? Son yapilan
calismalarda bu hissedilip goriildii ve neden olmasin denildi? Bilimsel adi “quantum
gravity” oldu.

Ozel ve genel gorelilik kuramina kisaca deginirsek, Ozel gorelilik kurami: 151310 bosluktaki
hizi gozlemcinin hareketinden bagimsizdir. Cikilabilecek en yiiksek hiz 1s1k hizidir.
Einstein genel gorelilik: kiitleli nesneler uzay zamanda hamak gibi bir ¢arpitma yapar ve
bizde bunu kiitle ¢ekimi olarak goriiriiz, algilariz. Kiitle ¢ekimi esittir genel gorelilik
kuramu diyebiliriz. Ancak elimizdeki teknolojik dl¢iim aletleri ile uzay-zamani géremiyoruz
ve dlgemiyoruz. 20. Yiizyilda Einstein n agikladigi genel gorelilik kurami kuantum dist
oldugu varsayildig: i¢in klasik fizik yasasi diyoruz. Kuantum fiziginde goreliligin zayif
alaninda kiitle ¢ekimi dogru gibi durmamaktadir. Elektronun elektrona kiitle ¢ekimi
minnaciktir. Yani genel goreliligin etkileri daha ziyade birgok nedenle gozard: edilebilir
derecede kiigiiktiir.

Tam burda biz de diyoruz ki? Kuantum genel gorelilik ile i¢ igedir. Kiitle gekimi kuantum
mekaniksel olabilir. Bu baglamda hava masas1 yardimiyla serbest diisme, egik atig gibi
kutuplarda basit fizik deneyleri yapilabilir. “Kiitle ¢ekimi ile kuantum dolasiklik arasindaki
baginti var midir yok mudur?” ve benzeri sorulara cevaplarin ilk asamalar1 kutup da
¢oziilebilir. Diinyanin ekvatordan yarigap: yaklagik 6300 km ve kutuplarda bu daha da
azdir. Fiziksel olarak yergekimi ivmesinin “g” ¢ok degistigini diisiinmeyebiliriz. Ancak
diislince deneyleri kapsaminda “basit kutup fizik deneylerinin” yukarida bahsettigimiz kiitle
¢ekimi i¢in kuantum-klasik fizik araf noktasina 151k tutabilecegini 6ngérmekteyiz. Uzay-
zamani O0l¢cemedigimiz gibi kiitle ¢ekimindeki kuantum dolasiklik etkisini de 6lgemiyoruz.
Kutuplar bize ¢6ziim i¢in bir platform sunabilir.

Anahtar Kelimler: Kuantum Dolasiklik, Kuantum Kiitle Cekimi, Kutupda Basit Fizik
Deneyleri.
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INVESTIGATION OF QUANTUM EFFECT OF GRAVITY ViA
SIMPLE POLE PHYSICS EXPERIMENTS.

) Rasim Dermez
Afyon Kocatepe Universitesi, Fizik Boliimii 03200, Afyonkarahisar, derme@aku.edu.tr

ABSTRACT

If quantum effects are important in the small-scale world and generally insignificant in the
large-scale world, where is the line of separation? In other words, where is the boundary
between quantum physics and classical physics? This purgatory point is a profound
academic subject that some physicists are still dealing with and contemplating. Can De
Brolie explain the classical dilemma of quantum and classical physics, such as the formula
that combines wave and particle dilemma and explains it with a new gravitational formula?
The quantum entanglement referred to in the first EPR article, which Erwin Shrodinger first
called the English term “quantum entanglement 19 in 1935, remains a mystery. Studies on
it continue increasingly

Quantum entanglement occurs between two particles, two electrons, two atoms or two
photons, and we can write their expressions mathematically. The entanglement experiments
between two photons were carried out in Vienna over 100 km. Quantum entangled particles
are recorded in many laboratories in other countries. Even though we cannot even make a
significant experiment in our country, these usual experiments are repeated every day. Now
guantum entanglement is at the quantum boundary, and gravity is at the boundary of
classical physics. Could these two physical realities be connected with each other? Can the
guantum entanglement be responsible for the gravitational gravity that holds and balances
objects between the stars and the earth?

In other words; Is "graviton, the particle responsible for gravitation" quantum
entanglement? Or does quantum entanglement have a role in the effectiveness of graviton?
In recent studies this has been felt and seen and why not? Its scientific name was quantum
gravity. Briefly touching on the theory of private and general relativity. Special theory of
relativity: the speed of light in space is independent of the observer's movement. The
highest speed that can be reached is the speed of light. Einstein's general relativity: mass
objects distort a hammock in space-time, and we see it as gravitation. Gravity is equal to
general theory of relativity. However, we cannot see and measure space-time with our
technological measuring instruments. Since the general theory of relativity explained by
Einstein in the 20th century is assumed to be non-quantum, we call it the law of classical
physics. In quantum physics, gravity does not seem right in the weak field of relativity. The
gravitation of the electron to the electron is tiny. So the effects of general relativity are
rather small, which can be neglected for many reasons. Right here we say: Quantum is
intertwined with general relativity. Gravitation can be gquantum mechanical. In the poles,
with the help of an air table, simple physics experiments such as "free fall" and "oblique
shot" can be performed. M1 Is there a correlation between gravity and quantum
entanglement? 1lk The first stages of answers to similar questions can be solved at the
poles. The Earth's radius from the equator is about 6300 km and at the poles this is even
less. From the geoid structure of the world, we may not think that the gravitational
acceleration “g olarak changes very much.

However, within the scope of thought experiments, we foresee that "simple physics
experiments at the pole" can shed light on the interstitial / transition point of quantum-
classical physics for the gravitation mentioned above. We cannot measure space-time or
quantum entanglement in gravity. Perhaps the poles can offer us a platform for solution.
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TURK ARKTIK VE ANTARKTIK BiLiMSELﬂ SEFERLERI
(TAE-1, TAE-1I, TAE-I1l VE TASE-2019) SURESINCE
PLANKTON CALISMALARI

A.Muzaffer FEYZiIOGLU1, Ersan BASARI, ilknur YILDIZ2, Ertugrul
AGIRBAS3, ilhan ALTINOK]1, Rafet Cagr1 OZTURK1
1 Karadeniz Teknik Universitesi, Deniz Bilimleri Fakiiltesi
2 Karadeniz Teknik Universitesi, Deniz Bilimleri ve T eknolojisi Enstitiisti
3 Recep Tayyip Erdogan Universitesi, Su Uriinleri Fakiiltesi
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Kutup bolgeleri, Diinya'nin en soguk alanlari olarak bilinen, cografi kutuplari gevreleyen
buzul kapli bolgeleridir. Bu bdlgeler Arktik Okyanusu cevresi ve Giineyde bulunan
Antarktika kitasidir. Kuzey Kutup bélgesi, ¢cogunlukla kuzey buz denizinde yiizer durumda
bulunan kiitlesel buzlardan olusur. Bunlar kara pargalariyla ¢evrilidir. Giiney Kutup bolgesi
de kara alanlarinin lizerinde bulunan buz ve okyanusla ¢evrilidir. Kutup bolgeler insanlarin
yogun yasam alanlarindan uzak olmalar1 nedeni ile nispeten bozulmadan kalabilmislerdir.
Ulasilma giicliikleri, bakir alanlar olarak kalmalari her iki kutup alaninin cazibesini
artirmaktadir. Ozellikle Antarktika bolgesinde Kita sahanliginda bulunan degerli maden
kaynaklar1 ve biiyiik miktarda petrol ve dogal gaz birikimi i¢in degil, ayn1 zamanda baliklar
ve kriller gibi dogal biyolojik kaynaklari nedeniyle de biiyiik bilimsel ilgi ¢cekmektedir.
Biyolojik &zellikleriyle kutup alanlari birer agik laboratuvar olarak da kabul edilirler.
Ulkelerin kutup bélgelerde yaptiklar calismalar iilkeler adina bélgede bilimsel varlik
gostermek acisindan dnemlidir. Bu amag¢ dogrultusunda gegmis dénemlerde bireysel ve ikili
isbirlikleri ile birgok arastirma yiriitiilmiistiir. Bu ¢alismalar sonucunda 2017 yil1 itibari ile
Bilim Sanayii ve Teknoloji Bakanligi destegi ve Istanbul Teknik Universitesi, Kutup
Arastirmalart Uyg-Ars Merkezi koordinatorliigiinde Tiirk Antarktik Seferleri (TAE)
baslatilmistir. Bu seferlere (TAE-I, TAE-Il ve TAE-II) Karadeniz Teknik Universitesi,
Deniz Bilimleri Fakiiltesi olarak katilim saglanmig ve TAE-III seferi i¢in hazirlanan proje
saha ¢aligmalar1 tamamlanmis laboratuvar ¢aligmalar1 ise devam etmektedir. TAE-I i¢in
yapilan tiim ¢aligsmalar tamamlanmistir. TAE-II drnekleri ise TAE-III 6rnekleri ile birlikte
calisilmaktadir. Bu ¢aligmalara ek olarak 2019 yilinda Tiirk Arktik Bilimsel Seferi TASE-
2019 Temmuz 2019 yilinda Svalbard adasinda gerceklestirilmis olup 80° kuzey enlemine
kadar gidilerek zooplankton, fitoplankton ve bakterioplankton Grneklemeleri 7 istasyonda
yapilmigtir.

Hazirlanan bu bildiride TAE-I seferinde ¢alisilan 4 istasyondan elde edilin fitoplankton
caligmalarinin sonuglari, TAE-II ve TASE-2019 i¢in yapilan g¢aligmalar, TAE-III i¢in
hazirlanan “Piko-dan Meso-ya Antarktik pelajik ekosisteminde plankton: Pigment
Kompozisyonu, Komunite yapisi, Prokaryotik metageni” baglikli projeye ait ¢aligilan 7
istasyondaki piko nanoplankton yapisi, pigment kompozisyonu, fito ve zooplankton
caligmalarina ait sonuglar sunulacaktir.

Anahtar kelimeler: Antarktika, Artik, Plankton, TAE.
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PLANKTON STUDIES DURING THE TURKISH ARCTIC AND
ANTARCTIC SCIENTIFIC EXPEDITION (TAE-I, TAE-II,
TAE-111 AND TASE-2019)

A.Muzaffer FEYZiOGLU1, Ersan BASARI, ilknur YILDIZ2, Ertugrul
AGIRBAS3, ilhan ALTINOK]1, Rafet Cagr1i OZTURK1
1 Karadeniz Technical University, Faculty of Marine Sciences
2 Karadeniz Technical University, Institute of Marine Sciences and Technology
3 Recep Tayyip Erdogan University, Faculty of Fisheries

ABSTRACT

The arctic regions are the glacier-covered regions surrounding the geographic poles, known
as the coldest areas of the Earth. These regions are around the Arctic Ocean and the
Antarctic continent located in the South. The Arctic region is mainly composed of mass ice
that floats in the northern ice sea. This mass ices are surrounded by land. Ice which is over
land areas in the Arctic region is also surrounded by ice and ocean. Polar Regions have
remained relatively intact because of the fact that people are far from dense living spaces.
Difficulties to reach and remain untouched areas increase the attractiveness of both polar
areas. Especially in the Antarctic region, it attracts great scientific interest not only for the
precious mineral resources and large amounts of oil and gas accumulation in the continental
shelf, but also because of its natural biological resources such as fish and krill. Polar areas
with their biological properties are also accepted as open laboratories. The studies carried
out by countries in Polar Regions are important in terms of showing scientific presence in
the region on behalf of countries. So, many researches have been conducted in the past with
individual and bilateral collaborations. As a result of these studies, Turkish Antarctic
Expeditions (TAE) have been initiated since 2017 with the support of the Ministry of
Science, Industry and Technology and under the coordination of Istanbul Technical
University Polar Research Center. These expedition (TAE-I, TAE-Il and TAE-II) were
attended by the Faculty of Marine Sciences at Karadeniz Technical University. Field works
of project which was offered for TAE-IIl expedition have been completed and laboratory
studies are continuing. All works for TAE-I have been completed. TAE-II samples are
studied together with TAE-IIl samples. In addition to these studies, the Turkish Arctic
Scientific Expedition 2019 (TASE-2019) was held in July 2019 on the island of Svalbard.
Zooplankton, phytoplankton and bacterioplankton were sampled at 7 stations and 80 ° N
latitude was also included to expedition.

In this paper, the results of the phytoplankton studies results obtained from the 4 stations
studied during the TAE-I expedition, the studies for TAE-Il and TASE-2019 and the some
results of TAE-III project which is entitled as "from pico- to Meso- Plankton in Antarctic
Pelagic Ecosystem: Pigment Composition, Community Structure and Prokaryotic
metageni”, will be presented.

Key words: Antarctica, Artic, Plankton, TAE.
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ANTARKTIKA KiNG GEORGE ADASI GOLLERINDE
FITOPLANKTON BiYOCESITLILIGININ MIKROSKOBIK
VE MOLEKULER YONTEMLER KULLANILARAK
BELIRLENMESI

Nazh Olgun Kiyak®, Hilal Cura®
aAvmsya Yer Bilimleri Enstitiisii, Istanbul Teknik Universitesi (fT U) 34469 Maslak,
Istanbul, T tirkiye
(cural8@itu.edu.tr, hilalciik@hotmail.com)
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Fitoplanktonlar (mikro-algler) fotosentez ve karbon dongiisiinde &nemli roller
istlenmektedir. Antarktika, iklim degisiminden en ¢ok etkilenen bdlgelerin basinda
gelmesine ragmen bu bolgedeki tatli su ekosistemlerindeki birincil tiretim ve fitoplankton
biyo-gesitliligi heniiz yeterince ortaya konulmamistir. Fitoplanktonlarin degisen cevre
kosullar1 karsinda verecekleri tepkileri daha iyi anlayabilmek igin bolgedeki fitoplankton
tiirlerinin tespit edilmesine ihtiya¢ vardir. Ancak, kutup bolgeleri gibi ekstrem ortamlarda
arazi sartlarinin zorlugu, orneklerin nakli, 6rnek miktarlarinin kisitli olmast ve bolgedeki
fitoplankton taksonomisi konusunda uzman bilim insanlarmin azligi1 gibi zorluklar,
fitoplankton tanimlamada birden fazla yontemin kullanimi ihtiyacini dogurmaktadir. Bu
caligma ile Antarktika King George Adasi gollerindeki fitoplankton gesitliligi ilk defa (a)
151k mikroskobu, (b) taramali elektron mikroskobu (SEM) ve (c) molekiiler (eDNA)
yontemler bir arada kullanilarak ortaya konulacaktir. Caligmada, Antarktik Peninsula’da yer
alan King George Adasi’nda bulunan Fildes ve Ardley Yarimadalarindan 6rneklenmis olan
g0l suyu ve filtre 6rnekleri kullanilarak gollerdeki fitoplankton tiirlerinin tespit edilmesi
amaglanmaktadir.

Isik mikroskopu ile elde edilen ilksel bulgular, gollerdeki baskin fitoplankton gesidinin
diatomlar oldugunu gostermistir. Diatomlara ek olarak bir dinofilogellat tiirii olan
Dissodinium sp. bulunmustur. incelenmis olan diatomlarin boyutlar1 yaklasik 5-50 pm
araliginda degismektedir. Cesitli form ve boyutlarda olan bu diatom tiirlerinin
tanimlanmasinda kapakgik sekli, rafe varligi, rafe goriiniimii, striae ¢izgileri ve kapakgik
simetrisi gibi baglica morfolojik 6zellikler degerlendirilmistir. Su ana kadar tespit edilen
diatom tiirleri; Achanthidium modestiforme, Achanthidium minutissum, Pinnularia
laperaousei, Diatomella balfariana, Chamaepinnularia deltaica’dir. Heniiz tiir bazinda
tammmlanamamuis ¢esitli Pinnularia, Nitzschia, Navicula, Didymosphenia, Laticula cinsleri
de tespit edilmistir. Fitoplanktonlarin kapakgik yapilarinin daha net goriintiilenmesi amact
ile taramali elektron mikroskobu ile de goriintiileme gergeklestirilecektir. Ayrica, eDNA
yontemi kullanilarak diatomlarin genetik bilgileri 1s18inda tiim tiirlerin belirlenmesi
hedeflenmektedir. ~ Ozellikle, Ardley Yarimadasinda yer alan Pond 2 géliindeki
fitoplankton ¢esidi ve miktarinin yiiksekligi, Fildes ve Ardley Yarimadalari’ndaki birincil
uretimdeki kayda deger farklihga isaret etmektedir. Taksonomi belirlemeye ek olarak,
minimum 6rnek miktarlariyla maksimum fitoplankton tiir tayini elde edebilmek igin pratik
uygulanabilecek bir protokol olusturulmasi hedeflenmektedir.

Anahtar Kelimeler: Antarktika, King George Adasi, Fitoplankton, Diatom, Tiir
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DETERMINATION OF LAKE PHYTOPLANKTON
BIODIVERSITY IN KING GEORGE ISLAND IN
ANTARCTICA BY USING MICROSCOBIC AND

MOLECULAR TECHNIQUES

Nazh Olgun Kiyak®, Hilal Cura®
& Eurasia Institute of Earth Sciences, Istanbul Technical University (ITU), 34469 Maslak,
Istanbul, Turkey
(cural8@itu.edu.tr, hilalciik@hotmail.com)

ABSTRACT

Phytoplankton (micro-algae) plays a crucial role in the photosynthesis and hence the carbon
cycle. Although Antarctica is one of the most affected regions from climate change,
primary productivity and phytoplankton biodiversity in various Antarctic lake ecosystems
has not been established yet. It is necessary to specify the phytoplankton species in
Antarctic lakes in order better understand their response to changing environment.
However, there are various difficulties involved in research in the extreme environments
like Antarctica, such as sampling in challenging field conditions, sample transportation,
limited amounts of samples and scarcity of specialized taxonomists in this region on Earth.
Therefore, it is necessary to use more than one single method for fully characterize the lake
phytoplankton taxonomy. This study provides first results of diatoms species in the King
George Island by combining (a) light microscopy, (b) scanning electron microscopy (SEM)
and (c) molecular (eDNA) techniques. In this study, lake phytoplankton species
composition is going to be identified by using lake water and filter samples that were
sampled from Fildes Peninsula and Ardley Peninsula in King George Island that is located
in the Antarctic Peninsula.

Our preliminary results based light microscopy studies showed that diatoms are the
dominating phytoplankton type in the lakes in King George Island. In addition to diatoms,
one dinoflagellate species Dissodinium sp. has been encountered. Size of the studied
diatoms ranged 5-50 pm. Identification of different diatom species under light microscopy
were done by considering the morphological features like valve shapes, valve symmetry
presence or absence of raphe, raphe properties and striae properties. The identified lake
diatoms species so far include; Achanthidium modestiforme, Achanthidium minutissum,
Pinnularia laperaousei, Diatomella balfariana, Chamaepinnularia deltaica’dir. Some of
the diatoms are yet identified only in genus level including; Pinnularia, Nitzschia,
Navicula, Didymosphenia, Laticula. SEM images are going to be used in order to visualize
the valve structures that could not been identified under the light microscopy. Furthermore,
identification diatom species is going to be supported by using eDNA techniques. Our
preliminary results also showed important differences in terms of diatom abundance and
species richness in the Pond 2 which is located in the Ardley Peninsula. This observation
points outs a considerable difference in primary productivity between Fildes and Ardley
Peninsulas in the King George Island. In addition to phytoplankton taxonomy, a practical
protocol is planned to be established in order to identify maximum number of species in
minimum amounts of sample.

Keywords: Antarctica, King George Island, Phytoplankton, Diatom, Species
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A

ANTARKTIK KRILLERININ YAG ASIDi
KOMPOZiSYONLARININ TAYINI iCiN YENI BIiR
TUREVLENDIRME METODUNUN GELISTIRILMESI VE
KEMOMETRIK YONTEMLERDEN FAYDALANILARAK
SINIFLANDIRILMASI

) ismail Tarhan®
8Selcuk Universitesi, Fen Fakiiltesi, Biyokimya Boliimii, 42130, Sel¢uklu, Konya, Tiirkiye
(ismtarhan@gmail.com)
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Antarktik krili (Euphasia superba) Giiney Okyanusu’nun Antarktik sularinda bulunan bir
kril tiirtidiir. Yapilan aragtirmalar Giiney Okyanusu’ndaki Antarktik krili stogunun yaklagik
125-725 milyon ton arasinda oldugunu 6ngdrmektedir. Bu tiir, deniz iiriinlerine potansiyel
bir kaynak olarak biiyiik énem arz etmektedir. Insan saghg: icin ¢cok dnemli olan uzun
zincirli omega-3 ¢oklu doymamis yag asitlerinin (PUFA) baslica kaynagi deniz triinleri ve
balik yaglaridir. Bu uzun zincirli omega-3 PUFA’nin en 6nemli tiirleri, insan sagligi i¢in
¢ok faydali olan ve bir¢ok kronik hastaligi onledigi rapor edilen eikosapentaenoik asit
(EPA) ve dokosahekzaenoik asit (DHA) dir. Bunun sonucu olarak balik yagi kaynakl gida
iiriinleri, su an tiim Diinyada kullanilan multivitamin ve besleyici gidalar arasinda {igiincii
sirayl almigtir. Yapilan aragtirmalara gore cogu ticari balik yaginin toplam yag asidi
kompozisyonunun %30’unun trigliserit formunda EPA ve DHA’dan olustugu tespit
edilmistir. Antarktik krili gibi kabuklu deniz canlilarin yaglarinin da yiiksek oranda EPA ve
DHA igerdigi tespit edilmistir. Ayrica balik yaglarinin aksine Antarktik krili’nde bulunan
yag asitleri trigliserit formunda ziyade fosfolipit formunda bulunmaktadir. Bu durum da
Antarktik krili yaginin balik yaglarina gore ayni veya daha yiiksek oranda insan sagligina
faydali 6zellikleri olmasii saglamaktadir. Ayrica basta EPA ve DHA olmak {izere diger
O6nemli yag asitlerinin kompozisyonu ve yagda bulunan mindr bilesenler, yaglarin elde
edildigi kril tiirlerinin ¢esitlerine ve bolgelerine gore siniflandirilmasina imkan vermektedir.
Antarktik krili’nde bulunan yaglar gaz kromatografisi teknigiyle analiz edilmektedir. Bu
teknik ile yaglarin analiz edilebilmeleri icin ilk Once metil esteri tiirevlerine
doniistiiriilmeleri gerekmektedir. Bu islem bitkisel yaglar i¢in ¢ok degismezken; deniz
iiriinlerinden elde edilen yaglar icin optimize edilmesi gerekmektedir. Grubumuzca
yapilmast planlanan ¢alisma kapsaminda Antarktik kutup boélgesinin farkli bdlgelerinden
kril Orneklerinin toplanmast ve bu Orneklerden elde edilecek olan yaglarin yag asidi
kompozisyonlarinin tayin edilebilmesi i¢in yeni bir tiirevlendirme yonteminin gelistirilmesi
amacglanmaktadir. Ayrica elde edilecek yag numunelerinin minér bilesenler olarak da
adlandirilan biyoaktif tiirlerinin de tespit edilmesi ve elde edilen datalar ile kemometrik
yontemlerden faydalanilarak kril tiirlerinin siniflandirilmasi da hedeflenmektedir.

Anahtar Kelimeler: Antarktik krili, dokosahekzaenoik asit, eikosapentaenoik asit,
Euphasia superba, kemometri
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THE DEVELOPMENT OF A NEW DERIVATIZATION
METHOD FOR DETERMINATION OF FATTY ACID
COMPOSITIONS OF ANARCTIC CRILLS AND
CLASSIFICATION USING CHEMOMETRIC METHODS

Ismail Tarhan®
8Selguk University, Faculty of Science, Department of Biochemistry, 42130, Selcuklu,
Konya, Turkey
(ismtarhan@gmail.com)

ABSTRACT

Antarctic krill (Euphasia superba) is a species of krill found in the Antarctic waters of the
Southern Ocean. Research suggests that the Antarctic krill stock in the Southern Ocean is
between 125-725 million tons. This species is of great importance as a potential resource
for seafood. The main source of long-chain omega-3 polyunsaturated fatty acids (PUFA),
which are very important for human health, is seafood and fish oils. The most important
species of this long-chain omega-3 PUFA are eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), which are very useful for human health and are reported to
prevent many chronic diseases. As a result, fish oil sourced food products ranked third
among multivitamin and nutritious foods currently used all over the world. According to
the researches, 30% of the total fatty acid composition of most commercial fish oils consist
of EPA and DHA in triglyceride form. It has been found that the oils of shellfish like
Antarctic krill contain high levels of EPA and DHA. Furthermore, unlike fish oils, the fatty
acids found in the Antarctic krill are in the form of phospholipids rather than triglycerides.
This makes it possible for Antarctic krill oil to have the same or higher proportion of
human health benefits than fish oils. In addition, the composition of other important fatty
acids, especially EPA and DHA, and minor components in the oil, allow the classification
of the krill species from which the oils are obtained according to their varieties and regions.
Oils in Antarctic krill are analyzed by gas chromatography technique. In order to analyze
the oils with this technique, they must first be converted to methyl ester derivatives. While
this process does not change much for vegetable oils; it should be optimized for oils
obtained from seafood. Within the scope of the study planned by our group, it is aimed to
collect krill samples from different regions of Antarctic pole region and to develop a new
derivatization method in order to determine the fatty acid compositions of the oils to be
obtained from these samples. It is also aimed to identify bioactive species of the oil samples
to be obtained, also called minor components, and to classify krill species using the data
obtained and chemometric methods.

Keywords: Antarctic krill, chemometrics, docosahexaenoic acid, eicosapentaenoic acid,
Euphasia superba
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YENI iZOLE EDIiLEN SOGUK ADAPTIF CADOPHORA sp.
IZOLATLARININ FENOLIK BILESIKLER UZERINE
ETKILERI

Toker, S.K, Kocyigit, A
Ege Universitesi Fen Fakiiltesi Biyoloji Béliimii Temel ve Endiistriyel Mikrobiyoloji Anabili
Dali, Izmir
(sultan.kubra.toker@ege.edu.tr)
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Cadophora tiirlerinin ¢esitli ekstrem c¢evrelere adapte olabildikleri rapor edilmistir.
Bunlarin baginda yiiksek tuzluluk ve disiik sicaklik gelmektedir. Cadophora tiirleri
Antartika’daki ahsap kuliibelerin yumusak ¢iiriikliigiine neden olan C. malorum, C. luteo-
olivacea ve C. fastigiata ile topraktan ve ¢iirimiis odundan izole edildigini bildiren
calismalar mevcuttur. Ancak bu organizmalarin lignin bozunum mekanizmalar1 yeteri kadar
aydinlatilamamigtir. Lignin biyodegradasyonu endiistriyel proseslerde de yogun olarak
ihtiya¢ duyulan lignolitik enzimlerin aktivitesiyle gergeklestirilmektedir. Bu dogrultuda
yapmis oldugumuz c¢alismada denizel bir sulak alan olan Cakalburnu Lagiiniin’linden 2
Cadophora tiirii izole edilmis olup lignolitik enzimlerden lakkaz enzim potansiyelleri
kalitatif ve kantitatif olarak saptanmustir. Izolatlarin molekiiler identifikasyonu, NSII ve
NLB4 primerleri kullanilarak 18S rRNA geninin kismi bolgesi, ITS1, 5.8S rRNA geni,
ITS2'nin tam bolgeleri ve 28S rRNA geninin kismi bdlgesi belirlenerek gergeklestirilmistir.
Izolatlarin lignolitik enzim 6n taramalar1 ABTS, guaiacol ve RBBR boyasimi igeren
indikator bilesikler ile gerceklestirilmistir. Tanilanan lignolitik deniz orjinli funguslarin
saptanan en yiiksek lakkaz aktiviteleri ve en yiiksek aktiviteyi gosterdikleri giinler su
sekildedir: Cadophora sp. izolat D43 (Accession no: MH029121) 4. gin 1,8 U/L,
Cadophora luteo-olivacea izolat D51 (Accession no: MH029122) 7. giin 0,54 U/L.
Irlanda’da yapilmis olan derin deniz ¢alismalarindan, derin deniz siingeri Stelleta normani’
den ve Antartika’da yapilan arastirmalarda saptanan bu fungus tiirlerinin sicak denizlerden
de izole edilmesi yeni ve umut vaadedici bir bulgudur. Bu c¢alisma lignin bozunum
mekanizmalarinin aydinlatilmasina katki saglamasi ve endiistriyel proseslerde de verimli
bir sekilde kullanilmasi i¢in 6nemli bir adimdir.

Anahtar Kelimeler: Cadophora sp., lakkaz, lignolitik enzimler, soguk adaptifs
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THE EFFECTS OF NEWLY ISOLATED COLD ADAPTIVE
CADOPHORA sp. ISOLATES ON PHENOLIC COMPOUNDS

Toker, S.K, Kocyigit, A
Ege University Faculty of Science Biology Department Basic and Industrial Microbiology
Section, Izmir
(sultan.kubra.toker@ege.edu.tr)

ABSTRACT

Cadophora species have been reported to be able to adapt to various extreme environments.
High salinity and low temperature are the leading ones. Cadophora species C. malorum, C.
luteo-olivacea and C. fastigiata, which cause soft rot of wooden huts in Antarctica, are
reported to be isolated from soil and rotten wood. However, lignin degradation
mechanisms of these organisms have not been elucidated enough. Lignin biodegradation is
carried out by the activity of lignolytic enzymes, which are also needed intensively in
industrial processes. In this study, two species of Cadophora were isolated from
Cakalburnu Lagoon, a marine wetland, and the laccase enzyme potentials of lignolytic
enzymes were determined qualitatively and quantitatively. Molecular identification of the
isolates was performed using NSI1 and NLB4 primers to determine the partial region of the
18S rRNA gene, the ITS1, 5.8S rRNA gene, the full regions of ITS2 and the partial region
of the 28S rRNA gene. Lignolytic enzyme pre-screenings of the isolates were performed
with indicator compounds containing ABTS, guaiacol and RBBR staining. The highest
laccase activities and the days of identified lignolytic marine fungi were determind as
follows: Cadophora sp. isolate D43 (Accession no : MH029121) on day 4 1.8 U / L,
Cadophora luteo-olivacea isolate D51 (Accession no: MH029122) on day 7 0.54 U / L. It
is a new and promising finding that these fungi species isolated from the deep sea studies
conducted in Ireland, the deep sea sponge Stelleta normani and the researches in Antarctica
from the hot seas. This study is important for contributing to the explanation of lignin
degradation mechanism.

Keywords: Cadophora sp., laccase , lignolytic enzymes, cold adaptive

143


mailto:sultan.kubra.toker@ege.edu.tr

3. ULUSAL

KUTUP
BILIMLERI
CALISTAYI

5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

ANTARTIKADA MiKROPLASTIK KiRLILIGININ
ARASTIRILMASI VE MiKROPLASTIK TURLERININ
DAGILIMLILARI UZERINE BiR ARASTIRMA

Nuray Caglar (Balkis)a, Cem Gazioglua , Abdullah Aksua
al.U. Deniz Bilimleri ve Isletmeciligi Enstitiisii Miiskiile sok. No: Vefa/Istanbul
(nbal@istanbul.edu.tr)
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Plastikler denizel ¢evrede en ¢ok rastlanilan antropojenik atik tiirleridir ve tiim atiklarin
yaklasik %70’ini olusturmaktadir. Mikro plastikler, ilk olarak 1970’lerde Kuzey
Amerika‘da Yeni Ingiltere sahillerinde goriilmiistiir. Mikro plastiklerin tehdit olarak
goriilmeye baslamasi 2000 yillarda baglamistir

Sucul ortama aritilamayan mikroplastikler girmekte ve hizli bir sekilde okyanuslar ve diger
bolgelere ulagsmaktadir. Bilim insanlari, mikroplastikleri yutan canlilarin plastiklere yapisan
kirleticilere maruz kalmalarindan endiselenmektedir. Bu plastik malzemeler birgok
kimyasal kirleticiyi biinyesinde barindirabilmektedirler.Dogal ortamdaki omurgali ve
omurgasiz birgok canlinin mikroplastikleri yuttuklari bilinmektedir. Bu durumda ekosistemi
olumsuz etkilemektedir. Bu nedenle bu calismada antartika bdlgesinde mikro plastigin
varliginin arastirilmasi 6nem arz etmektedir. Ayrica bu bolgede bu tip aragtirmalar oldukca
sinirlidir. Elde edilecek veriler iilke ve diinya bilim literatiiriine katki saglamistir.

Su yiizeyinden plankton kepcesi ile Ornekler asagidaki gibi toplanmistir ve asagidaki
islemler yapilmistir.

Gelen Su orneklerinde asagidaki asamalardan gegcirilir 1 NaClO ile parcalama 2 HNO3
¢ozeltisi ile yikama 3 Ultrasonik dalga @ Stizme © Mikroskop analizi ve FT-IR ile okuma

Sonug olarak agirliki polietilen (PET) tiirevli malzemelere rastlanmis ve mavi yesil rengli
fiber ve fragman agirlikli sekle sahip mikroplastik malzemelere rastlanmistir

Anahtar Kelimeler: Mikroplastik, su kolonu, Antartika, Polipropilen, Polietilen
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A RESEARCH DISTRIBUTION AND INVESTIGATION
MICROPLASTIC POLLUTION IN ANTARCTIC

Nuray Caglar (Balkis)a, Cem Gazioglua , Abdullah Aksua
al.U. Deniz Bilimleri ve Isletmeciligi Enstitiisii Miiskiile sok. No: Vefa/Istanbul
(nbal@istanbul.edu.tr)

ABSTRACT

Plastics are the most common anthropogenic waste types in the marine environment and
account for about 70% of all wastes. Micro plastics were first seen on the shores of New
England in North America in the 1970s. The introduction of micro plastics as a threat began
at the beginings of 2000.

Untreated microplastics enter the marine environment and quickly reach oceans and other
regions. Scientists are concerned that living things that swallow microplastics are exposed
to contaminants adhering to plastics. These plastic materials can contain many chemical
pollutants. Many vertebrates and invertebrates in the natural environment are known to
swallow microplastics. In this case, it affects the ecosystem negatively. Therefore, it is
important to investigate the presence of micro plastic in the antarctic region in this study. In
addition, this type of research is very limited in this region.

Samples were collected from the water surface with a plankton scoop as follows and the
following operations were performed.

Incoming water samples are passed through the following steps 1 Crushing with NaCIO 2
Washing with HNO3 solution 3 Ultrasonic wave @ Filtration @ Microscope analysis and
reading with FT-IR

As a result, polyethylene (PET) based materials were found and microplastic materials with
blue green color fiber and fragment weight shape were found.

Keywords: Microplastic, water column, Antarctica, Polypropylene, Polyethylene
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BATI ANTARKTIKA YARIMADASI BOYUNCA DENIZEL
OMURGASIZ TUR CESITLILIGININ CEVRESEL DNA VE
DNA BARKODLAMA YONTEMLERI ILE ARASTIRILMASI

Karaman K.2, Karhan S.U.”, Kalkan E.¢, Hemond E. ¢, Yokes B.", Caligkan
M.? Bilgin R.°
8fstanbul Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Istanbul, Tiirkiye
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Genetik Boliimii, 34349 Besiktas, Istanbul, Tt tirkiye
eBogazigi Universitesi, Cevre Bilimleri Enstitiisii, Bebek, 34342 Istanbul, T tirkiye
(krmn.kubra@gmail.com)
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Bati Antarktika Yarimadasi'min denizel omurgasiz tiir ¢esitliligini karakterize etmek
amactyla TAE-II ve TAE-III seferlerinde iki ayr1 molekiiler temelli yaklagim uygulanmaistir.
TAE-Il ve TAE-Ill sirasinda ¢evresel DNA (eDNA) numuneleri, genis bir omurgasiz
spektrumunu tespit etmek i¢in birgok kiy1 ve acik deniz 6rnekleme noktasindan su
filtrasyonu yoluyla toplanmistir. Buna ek olarak, TAE-III sirasinda morfolojik tanimlama
ile birlikte daha klasik bir DNA Barkodlama yaklagimi1 kullanilarak tiir karakterizasyonu
icin bentik numunelerden Amphipoda krustase 6rnekleri de toplanmigtir. eDNA 6rnek
toplama i¢in, deniz suyundan DNA’y1 ve hiicresel kalintilart hapseden 0.22 um goézenek
boyutunda Sterivex marka, basingla ¢alisan filter tiniteleri kullanilmigtir. TAE-11 'de manuel
siringa  filtreleme kullanilirken, TAE3'de sirmga filtreleme ve peristaltik pompa
kombinasyonu ile ¢aligilmigtir. TAE-Il'de numuneleri toplamak igin ii¢ adaya (Deception,
Nansen ve Robert) yayilan alt1 6rnekleme bélgesinde 19 filtre kullanilmistir. Ote yandan,
TAE3'de alti adaya (Ardley, Livingston, Galindez, Horseshoe, Nansen ve Lagotellerie)
yayilan sekiz kiyisal ve agik deniz 6rnekleme konumunda 50 filtre kullanilmistir. 19 TAE-
II filtresi islenmis ve sonugta Illumina MiSeq platformunda dizilemeye hazir olan 39 eDNA
kiitiphanesi hazirlanmigtir. 50 TAE-III filtresinden ise DNA'lar ekstrakte edilmistir ve
ardindan eDNA kiitiiphanesi hazirlig1 ile islemlere devam edilecektir. Amphipoda barkod
projesi igin dort adanin kiyilarindaki dort 6rnekleme noktasindan ornekler alinmustir
(Ardley, King George, Galindez, Nansen). Sonraki DNA barkodlama asamasi igin
Amphipod orneklerinin gruplandirilmalart ve morfolojik tanimlamalari halen devam
etmekte olup, ardindan CO1 bolgesinin Sanger sekansi islemi ile islemler takip edilecektir.

Anahtar Kelimeler: Amphipoda, biyogesitlilik, Bati Antarktika Yarimadasi, ¢evresel
DNA, DNA barkodlama, omurgasizlar
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INVESTIGATING MARINE INVERTEBRATE DIVERSITY
ALONG THE WESTERN ANTARCTIC PENINSULA USING
ENVIRONMENTAL DNA AND DNA BARCODING
APPROACHES

Karaman K.2, Karhan S.U.”, Kalkan E.¢, Hemond E. ¢, Yokes B.", Caligkan
M.? Bilgin R.°
8stanbul University, Faculty of Science, Department of Biology, Istanbul, Turkey
YAMBRD Laboratories, Hanimefendi Sok., 160/6 Sisli, 34384 Istanbul, Turkey
°‘Middle East Technical University, Institute of Marine Sciences, Mersin, Turkey
Bahgesehir University, Faculty of Engineering and Natural Sciences, Department of
Molecular Biology and Genetics, 34349 Besiktas, Istanbul, Turkey
eBogazigi University, Institute of Environmental Sciences, Bebek, 34342 Istanbul, Ti urkey
(krmn.kubra@gmail.com)

ABSTRACT

With the goal of characterizing the marine invertebrate species diversity of the Western
Antarctic Peninsula, two separate molecular-based approaches were carried out during
TAE-Il and TAE-IIl expeditions. During TAE-II and TAE-III, environmental DNA
(eDNA) samples were collected by water filtration at multiple inshore and offshore
sampling sites to detect a broad spectrum of invertebrates. In addition, during TAE-III,
benthic amphipod crustaceans, were collected from shallow intertidal and subtidal zones for
species characterization using a classical DNA Barcoding approach combined with
morphological identification. For eDNA sample collection, Sterivex pressure-driven filter
units with a 0.22 um pore size were used to collect DNA and cellular debris from seawater.
While manual syringe filtering was used in TAE-II, a combination of syringe filtering and a
peristaltic pump was used in TAE-III. In TAE-II, 19 filters were used for collection from
six sampling locations, spanning three islands (Deception, Nansen, and Robert). In TAE-III
50 filters were used for collection from eight coastal and offshore sampling locations,
spanning six islands (Ardley, Livingston, Galindez, Horseshoe, Nansen, and Lagotellerie).
The 19 TAE-II filters have been processed, and as a result 39 eDNA libraries have been
prepared, which are currently ready for sequencing in the Illumina MiSeq platform after
being pooled. DNA has also been extracted from all 50 TAE-III filters, which will be
followed by subsequent eDNA library preparation. For the Amphipoda barcoding project,
samples were collected from four sampling locations on the coasts of four islands (Ardley,
King George, Galindez, Nansen). The sorting and morphological identification of
amphipod specimens for subsequent DNA barcoding is still in progress, which will be
followed by subsequent Sanger sequencing of the CO1 region.

Keywords: Amphipoda, biodiversity, DNA barcoding, environmental DNA, invertebrates,
Western Antarctic Peninsula.
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Bati Antarktika Yarimadasi'min denizel omurgasiz tiir ¢esitliligini karakterize etmek
amactyla TAE-II ve TAE-III seferlerinde iki ayr1 molekiiler temelli yaklagim uygulanmaistir.
TAE-Il ve TAE-Ill sirasinda ¢evresel DNA (eDNA) numuneleri, genis bir omurgasiz
spektrumunu tespit etmek i¢in birgok kiy1 ve acik deniz 6rnekleme noktasindan su
filtrasyonu yoluyla toplanmistir. Buna ek olarak, TAE-III sirasinda morfolojik tanimlama
ile birlikte daha klasik bir DNA Barkodlama yaklasimi kullanilarak tiir karakterizasyonu
icin bentik numunelerden Amphipoda krustase 6rnekleri de toplanmigtir. eDNA 6rnek
toplama i¢in, deniz suyundan DNA’y1 ve hiicresel kalintilart hapseden 0.22 um goézenek
boyutunda Sterivex marka, basingla ¢alisan filter tiniteleri kullanilmigtir. TAE-11 'de manuel
siringa  filtreleme kullanilirken, TAE3'de sirmga filtreleme ve peristaltik pompa
kombinasyonu ile ¢aligilmigtir. TAE-Il'de numuneleri toplamak igin ii¢ adaya (Deception,
Nansen ve Robert) yayilan alt: 6rnekleme bélgesinde 19 filtre kullanilmistir. Ote yandan,
TAE3'de alti adaya (Ardley, Livingston, Galindez, Horseshoe, Nansen ve Lagotellerie)
yayilan sekiz kiyisal ve agik deniz 6rnekleme konumunda 50 filtre kullanilmistir. 19 TAE-
II filtresi islenmis ve sonugta lllumina MiSeq platformunda dizilemeye hazir olan 39 eDNA
kiitiphanesi hazirlanmigtir. 50 TAE-III filtresinden ise DNA'lar ekstrakte edilmistir ve
ardindan eDNA kiitiiphanesi hazirlig1 ile islemlere devam edilecektir. Amphipoda barkod
projesi igin dort adanin kiyilarindaki dort 6rnekleme noktasindan ornekler alinmustir
(Ardley, King George, Galindez, Nansen). Sonraki DNA barkodlama asamasi igin
Amphipod orneklerinin gruplandirilmalart ve morfolojik tanimlamalari halen devam
etmekte olup, ardindan CO1 bolgesinin Sanger sekansi igslemi ile islemler takip edilecektir.

Anahtar Kelimeler: Amphipoda, biyogesitlilik, Bati1 Antarktika Yarimadasi, ¢evresel DNA,
DNA barkodlama, omurgasizlar
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INVESTIGATING MARINE INVERTEBRATE DIVERSITY
ALONG THE WESTERN ANTARCTIC PENINSULA USING
ENVIRONMENTAL DNA AND DNA BARCODING
APPROACHES

Karaman K.2, Karhan S.U.”, Kalkan E.¢, Hemond E. ¢, Yokes B.", Caligkan
M.? Bilgin R.°
8stanbul University, Faculty of Science, Department of Biology, Istanbul, Turkey
YAMBRD Laboratories, Hanimefendi Sok., 160/6 Sisli, 34384 Istanbul, Turkey
°‘Middle East Technical University, Institute of Marine Sciences, Mersin, Turkey
Bahgesehir University, Faculty of Engineering and Natural Sciences, Department of
Molecular Biology and Genetics, 34349 Besiktas, Istanbul, Turkey
eBogazigi University, Institute of Environmental Sciences, Bebek, 34342 Istanbul, Ti urkey
(krmn.kubra@gmail.com)

ABSTRACT

With the goal of characterizing the marine invertebrate species diversity of the Western
Antarctic Peninsula, two separate molecular-based approaches were carried out during
TAE-Il and TAE-IIl expeditions. During TAE-II and TAE-III, environmental DNA
(eDNA) samples were collected by water filtration at multiple inshore and offshore
sampling sites to detect a broad spectrum of invertebrates. In addition, during TAE-III,
benthic amphipod crustaceans, were collected from shallow intertidal and subtidal zones for
species characterization using a classical DNA Barcoding approach combined with
morphological identification. For eDNA sample collection, Sterivex pressure-driven filter
units with a 0.22 um pore size were used to collect DNA and cellular debris from seawater.
While manual syringe filtering was used in TAE-II, a combination of syringe filtering and a
peristaltic pump was used in TAE-III. In TAE-II, 19 filters were used for collection from
six sampling locations, spanning three islands (Deception, Nansen, and Robert). In TAE-III
50 filters were used for collection from eight coastal and offshore sampling locations,
spanning six islands (Ardley, Livingston, Galindez, Horseshoe, Nansen, and Lagotellerie).
The 19 TAE-II filters have been processed, and as a result 39 eDNA libraries have been
prepared, which are currently ready for sequencing in the Illumina MiSeq platform after
being pooled. DNA has also been extracted from all 50 TAE-III filters, which will be
followed by subsequent eDNA library preparation. For the Amphipoda barcoding project,
samples were collected from four sampling locations on the coasts of four islands (Ardley,
King George, Galindez, Nansen). The sorting and morphological identification of
amphipod specimens for subsequent DNA barcoding is still in progress, which will be
followed by subsequent Sanger sequencing of the CO1 region.

Keywords: Amphipoda, biodiversity, DNA barcoding, environmental DNA, invertebrates,
Western Antarctic Peninsula.
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FORAMINIFERLERIN SCOTiA DENIZI’NDE (GUNEY
OKYANUSU) KARBONAT TASINIMI UZERINDEKI
YONLEDIRICI ROLU

Meltem Ok1?, Gabriele Stowasser2®, Sophie Fielding3®, Geraint Tarling4® and
Clara Manno5”
 Middle East Technical University, Institute of Marine Sciences, 33731, Erdemli, Mersin,
Turkey
®1British Antarctic Survey, Cambridge, Cambridgeshire, CB3 OET, United Kingdom
(meltemok@ims.metu.edu.tr)
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Kiiresel karbon emiliminin % 20'si Giiney Okyanusunda gerceklesmektedir. Okyanuslarda
derin sulara aktarilan karbondioksit miktari, karbon (fotosentez ile CO2 ¢okmesini tesvik
eden) ve karbonat (kalsifikasyon yoluyla CO2 kaynag ireten) tasimmi ile
diizenlenmektedir. Planktonik foraminiferler (karbonat treticileri), genel olarak
okyanuslardaki toplam karbonat taginiminin yaklasik % 50'sine varan oranlarda katkida
bulunabilir ve Giiney Okyanusunda bu taginimin baskin bir bilesenini temsil edebilirler. Bu
nedenle, foraminifer popiilasyon dinamiklerini ve bunlarin bilinen insan kaynakli
stresorlere (6rn., Okyanus asitlenmesi) tepkilerini anlamak kritik bir konudur.

Bu ¢alismada, foraminifer 6rnekleri okyanus verimlilik rejimlerinin dogal olarak demirce
zengin (P3 istasyonu) ve demir kaynaginca fakir (P2 istasyonu) zit bolgelerini temsilen
segilen iki farkli noktada derin sulara yerlestirilen derin deniz sediman kapanlar1 (2000m)
ile toplanmigtir. Bu kapsamda foraminifer bollugundaki mevsimsel ve yillararasi
degiskenlik arastirilmustir. Kiiresel olgekte hazirlanan modeller demir girdisinin derin
sularda okyanus asitlenmesini hizlandirabilecegini 6ne siirdiiglinden, ¢alismada bu farkli iki
bolgede bulunan foraminiferlerin kabuk yapisindaki par¢alanma/céziinme durumu tizerine
yogunlagilmustir.

Her ne kadar yaz mevsiminin baglarinda ve sonbaharin sonlarinda meydana gelen en
yiiksek degerler ile her iki bolgede benzer bir mevsimsel artis trendi goézlense de planktonik
foraminiferlerin P3'ye nazaran P2 istasyonunda 1 kat daha fazla oldugu saptanmustir. Buna
ek olarak foraminiferlerin karbonat tasinimina olan katkisi da yine P2'de P3 istasyonundan
anlamli sekilde daha yiiksek (sirasiyla toplam karbonat tagmimmimin % 67'si ve% 34
olarak) olarak bulunmustur. ilk sonuglar demirce zengin bdlgede demirce fakir olan
bolgeye kiyasla daha yiiksek diizeyde bir kabuk bozulmasi oldugunu géstermistir.

Bu ¢alisma foraminiferlerin Scotia Denizi'ndeki karbonat tasinimi tizerinde énemli bir rolii
olabilecegini gosteren ilk galismadir. Ote yandan demir girdisinin foraminifer yoluyla
karbonat tasiniminda dikkati ¢eken bir katkis1 gézlenmemistir. Cevresel ve insan kaynakli
nedenlerle foraminifer popiilasyonlarinda meydana gelebilecek bir azalmanin karbonat ve
karbon tagmimi arasindaki dengeyi nasil etkileyebileceginin anlagilmas: igin daha fazla
arastirma yapilmasina ihtiyag vardir.

Anahtar Kelimeler: Okyanus asitlenmesi, foraminifer, karbonat taginimi, sediman kapan,
Scotia Denizi (Giiney okyanusu)
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THE ROLE OF PLANKTONIC FORAMINIFERS AS DRIVER
OF CARBONATE EXPORT IN THE SCOTIA SEA
(SOUTHERN OCEAN)

Meltem Ok1?, Gabriele Stowasser2®, Sophie Fielding3®, Geraint Tarling4® and
Clara Manno5”
 Middle East Technical University, Institute of Marine Sciences, 33731, Erdemli, Mersin,
Turkey
®1British Antarctic Survey, Cambridge, Cambridgeshire, CB3 OET, United Kingdom
(meltemok@ims.metu.edu.tr)

ABSTRACT

In the Southern Ocean the 20 % of the global carbon uptake takes place. The amount of
carbon dioxide transferred to the deep ocean is regulated by the carbon (promoting CO2
sink by photosynthesis) and carbonate (producing CO2 source by calcification) pump.
Planktonic foraminifers (carbonate producers), contribute up to 50 % of the total carbonate
export in the ocean and in the Southern Ocean can represent a dominant component of
carbonate flux. Therefore the understanding of foraminifera population dynamic and their
response to the forecasted anthropogenic stressors (i.e. Ocean Acidification) is a critical
issue.

In this study, foraminifera samples were collected by deep sediment traps (2000m)
deployed at two sites with contrasting ocean productivity regimes (P3, naturally iron-
fertilized, and P2, iron-limited). We investigated the seasonal and interannual variability in
foraminifera relative abundance. Since global models suggested that iron fertilization could
accelerate Ocean Acidification to the deep water, we focus our study on the variability in
shell degradation/dissolution between the two sites.

Despite, foraminifera seasonal trend was similar at both sites with a peak occurring in late
summer-early autumn, foraminifera flux was 1 order of magnitude higher at P2 than at P3.
The contribution of foraminifera to the carbonate flux was also significantly higher at P2
than P3 (up to 67% and 34% of the total carbonate flux respectively). Preliminary results
suggested a higher level of shell degradation at the iron fertilized region compare to the
iron-limited ones.

This is the first study showing the important role of foraminifera as driver of the carbonate
export in the Scotia Sea. However iron supply does not seems to promote carbonate export
by foraminifera precipitation. The understanding of how a decrease in foraminifera
population, due to environmental anthropogenic stressors, could impact the balance
between carbonate and carbon pump requires further investigation.

Keywords: Ocean acidification, Foraminifera, Carbonate Export, sediman trap, Scotia Sea
(Southern Ocean)
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ARKTIK VE ANTARKTIiKA SULARINDA YAPILAN
HALAKARID (ACARI: HALACARIDAE) CALISMALARI

Furkan Durucan?
siklar Caddesi No. 16, 17 TR-07100 Antalya, Tiirkiye
(f_durucan@hotmail.com)
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Deniz halakaridleriyle ile ilgili ilk ¢alisma Britanya kiyilarindan 1758 yilinda J. Baster
tarafindan yapilmistir. Daha sonra bu familya iizerinde yapilan kapsamli sistematik
calismalar sirasiyla Avrupa, ABD, Rusya ve Antarktika’da yapilmistir.

Giliniimiize kadar tiim diinyada bu familyadan 1200’tin {izerinde tiir tanimlanmistir.
Arktik’te ilk ¢aligma 1836 yilinda Dr. Johnston Baster tarafindan “Thalassarachna basteri”
tirlinlin kayd1 verilerek baslamistir. Antarktika’da ise halakaridlerle ilgili ilk ¢caligma 1901-
1903 yillar1 arasinda “German South Expedition”da Dr. Hans Lohmann tarafindan Wilhelm
Il Coast kiyilarindan bilim diinyas: i¢in yeni bir tiir olan “Copidognathus vanhoeffeni”
verilerek baglamistir.

Bu calisma, Arktik ve Antarktika kiyilarinda giiniimiize kadar yapilan halakarid ¢alismalari
hakkinda bazi verilerin paylasilmasini amaglamaktadir.

Anahtar Kelimeler: Halacaridae, Arktik, Antarktika, Denizel Biyogesitlilik, Meiobentos
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HALACARID STUDIES IN ARCTIC AND ANTARCTICA
WATERS (ACARI: HALACARIDAE)

Furkan Durucan?
8siklar Caddesi No. 16, 17 TR-07100 Antalya, Turkey

(f_durucan@hotmail.com)
ABSTRACT

The first study on marine halacarids was published in 1758 from Britain coast by J. Baster.
Later on, comprehensive systematic studies on this family have been carried out in Europe,
USA, Russia and Antarctica, respectively.

Until now, it has been described more than 1200 species all over the world in this family. In
Arctic, the first study was begun in 1836 by Dr. Johnston Baster giving a new record of
“Thalassarachna basteri”. While in Antarctica, the first study was started by giving a new
halacarid species “Copidognathus vanhoeffeni” to science from Wilhelm Il Coast by Dr.
Hans Lohmann within German South Expedition.

This study aimed to share some data about halacarid studies on the coasts of Arctic and
Antarctica.

Keywords: Halacaridae, Arctic, Antarctica, Marine biodiversity, Meiobenthos
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KUTUPLARDA GELISEBILECEK SAGLIK SORUNLARINA
YONELIK TEDBIRLER

Ahmet Haki Tiirkdemir
Ankara 112 Il Ambulans Servisi
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AMAGC: Farkli fiziksel sartlar altinda insanlarin fizyolojik tepkilerini 6l¢mek, uzaktan
erisim cihazlarini izleyebilmek, gerektiginde miidahale edebilmek, acil saglik sorunlarinin
giderilmesini saglamak.

UYGULAMA: Tiim ekip iiyelerine TUBITAK proje destegi aracihgi ile giyilebilir
teknolojiler temin edilecektir. Bu Cihazlar araciligi ile kisilerin giinliik fizyolojik verileri,
farkli iklim kosullar1 ile karsilastirmali bi¢imde toplanacaktir. Verilerin uzaktan aktarimi
saglanacak, veriler anlik olarak degerlendirilecektir. Ayrica yine TUBITAK proje destegi
araciligi ile her on ekip iiyesi i¢in bir adet pulsoksimetreli bir kardiyak monitdr ve
taginabilir kan sayim cihazi temin edilecektir. Ekip iiyelerinin giinliik takipleri
gerceklestirilecek, gerektiginde uzmanlar kurulu goriisii ile uzaktan miidahale ile ilag
tedavisi baglanacaktir. Ameliyat gerektiren durumlarda ekip lideri bilgilendirilerek, en
yakin miidahale yapabilecek merkeze nakli i¢cin Saglik Bakanligi Ugak Ambulanslarina
erismeleri ve nakilleri organize edilecek, gidecekleri saglik kurumunun bilgilendirilmesi
saglanacaktir.

CIKTILAR: Elde edilen sonuglar yayinlanacak, bir sonraki ekip ve farkli ortamlardaki
insanlarin verdikleri tepkilerin izlenmesi i¢in veri kaynagi olusturulacaktir. (1) ekip
iiyelerinin siirekli saglik destegi almasi saglanmis olacak, (2) siirekli (7/24) danigsmanlik
yapilmasi saglanacak, (3) ekip saglik bilgileri degerlendirilmis olacak, (4) Uzaktan internet
ortamu1 iizerinden veri aktarimi test edilmis, {ilke kaynaklarinin degerlendirilmesi saglanmig
olacak, (5) acil miidahale gerektiren durumlarda ekip liderine danismanlik verilecek, (6)
olasi can ve uzuv kayiplarinin 6nlenmesi saglanmis olacaktir.
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MEASURES FOR HEALTH PROBLEMS iN THE POLES

Ahmet Tiirkdemir
Ankara 112 Ambulance Service

ABSTRACT

OBJECTIVE: To measure physiological reactions of people under different physical
conditions, to monitor remote access devices, to intervene when necessary, to ensure the
elimination of emergency health problems.

IMPLEMENTATION: Wearable technologies will be provided to all team members with
TUBITAK project support. Through these Devices, daily physiological data of individuals
will be collected according to different climatic conditions. The data will be transferred
remotely and the data will be evaluated instantly. In addition, a TUBITAK project support
will provide a pulsoximeter cardiac monitor and portable blood counting device for each
ten team members. Daily follow-up of the team members will be performed and drug
treatment will be started by remotely intervening with the opinion of the expert committee.
In cases requiring surgery, the team leader will be informed and access to the Ministry of
Health Ambulances will be provided for the transfer to the nearest intervention center and
health institutions will be informed.

OUTCOMES: Results will be published and a data source will be created to monitor the
responses of the next team and people in different environments. (1) continuous health
support will be provided to the team members, (2) continuous (7/24) counseling will be
provided, (3) team health information will be evaluated, (4) data transfer from remote
internet will be tested, country resources will be evaluated (5) advising the team leader in
situations; (6) prevention of possible life and limb loss.

155



3. ULL

KUTUP
BILIMLERI
CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

A

KUTUPLARDA KARADA VE DENIZDE YASAYAN
HAYVANLARDA BRUSELLA SPP. TURLERININ
MOLEKULER BiYOKiMYASI NEDEN ARASTIRILMALI?

Giilseren YILDIZ OZ*
Pendik Veteriner Kontrol Enstitiisii, Brusella As: Uretim ve Referans Teshis Laboratuvart,
Istanbul
(vh.gulserenyildiz@gmail.com)
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Brusella, diinya genelinde vahsi ve evcil hayvanlarda bulunan, farkli kaynaklardan
insanlara bulasarak hastalifa sebep olan bir proteobakteri olarak taninmaktadir. Evcil ve
yabani hayvanlarda enfeksyonlara sebep olan Brusella cinsi bakterilerin konakgi
ozelliklerine gore tamimli 11 farkli tipi bulunmaktadir. Aminoasit yapisi, CO, gereksinimi,
H,S iiretimi gibi bazi biyokimyasal &zelliklerine ve tiyonin, bazik fuksin gibi ozel
besiyerlerinde biiylime ozelliklerine gore biyotiplendirme yapilabilmektedir. Molekiiler
yontemlerin gelismesi ile Brusella’da genetik polimorfizmin belirlenmesinde yasanan
eksikliklerin giderilebilmesi icin baslangicta DNA-DNA hibridizasyon yontemleri
kullanilmistir.

Klasik PCR ve Real Time PCR ile Bruselloz teshisi yapilabilmektedir. MLEE (Multi-Locus
Enzyme Electrophoresis) ile bakterilerin mutasyona ugramayan genlerinde goriilen farkli
yapilarmn listelenmesi saglanmistir. MLST (Multi-Locus Sequence Typing) ile Brusella
spp’ye 0zgl genler arastirilmistir. Antibiyotik direncliligine sebep olan genleri bulabilmek
ya da tiirler arasindaki farkliliga sebep olan mutasyonlarini belirlemek igin dna dizileme
islemleri gerceklestirilmistir. MLVA (Multiple-Locus Variable Number Tandem Repeat
Analysis) ile bakterinin filogenetik haritasi1 ¢ikartilmig ve son teknoloji ile birlikte Brusella
referans teshis laboratuvarlarinda Brusella spp.” nin biyotiplendirilmesi MALDI-TOF MS
(Matriks assisted laser desorption ionization time of flight mass spectrometry) ile
yapilmaktadir. Smooth ve Rough Brusella spp. suslarina karsi olusan antikor varligina
dayali Bruselloz servey taramalari kutup hayvanlari dahil olmak iizere tiim diinyada
aragtirllmaktadir. Antikor varligi tespitinde Rosebengal, Elisa, Kompleman Fikzasyon
Testleri ve immundominant prroteinlerin belirlendigi  kiitle spektrofotometreleri
kullanilmaktadir.

Kutuplarda yasayan kara ve deniz hayvanlarinda tanimlanmis zoonotik enfeksyonlara sebep
olan Brusella spp tiirleri bulunmaktadir. Kutup ayilari, fok baliklari, ren geyikleri, deniz
aslanlari, yunuslar ve balinalarinda iginde bulundugu yiizge¢ ayaklilarda ve deniz
memelilerinde brusella spp tanimlanmustir. Fakat deniz memelilerinde ve kutuplarda
bulunan karasal hayvanlarinin Brusella tiirlerine karsi duyarliligi hakkinda heniiz ¢ok az sey
bilinmektedir. Bilinenden fazla bilinmeyenin oldugu kutuplarda karada ve denizde yasayan
hayvanlarda rastlanan Bruselloz’un bilinmeyen yonlerinin genetik ve biyokimyasal olarak
arastirilmasi gerekmektedir.

Anahtar Kelimeler: Biyokimya, Bruselloz, Genetik, Hayvanlar, Kutuplar
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WHY SHOULD THE MOLEULAR BiOCHEMIiSTRY OF
BRUCELLA SPP SPECIES BE INVESTIiGATED IN LAND ANS
SEA ANIMALS iN THE ARCTIC?

Dr. Giilseren YILDIZ OZ?
4Pendik Veterinary Control Institiite, Brucella Vaccine Production and Reference
Diagnostic Laboratory
(vh.gulserenyildiz@gmail.com)

ABSTRACT

Brucellosis is recognized worldwide as a proteobacterium that is found in wild and
domestic animals and infects humans from different sources. There are 11 different types of
Brucella bacteria that cause infections in domestic and wild animals according to their host
characteristics. It can be biotyped according to some biochemical properties such as amino
acid structure, CO, requirement, H,S production and growth properties of special media
such as thionine and basic fucxin. With the development of molecular methods, DNA-DNA
hybridization methods were initially used to eliminate the deficiencies in determining
genetic polymorphism in Brucella.

Brucellosis can be diagnosed by classical PCR and Real Time PCR. With MLEE (Multi-
Locus Enzyme Electrophoresis) it is provided to list the different structures seen in non-
mutated genes of bacteria. Genes specific to Brucella spp. were investigated with MLST
(Multi-Locus Sequence Typing). The DNA of Brucella spp was sequenced to find the genes
that cause antibiotic resistance or to identify mutations that caused differences between
species. The phylogenetic mapping of the bacterium was made with MLVA (Multiple-
Locus Variable Number Tandem Repeat Analysis) and with the latest technology, the
biotyping of Brucella spp is performed by MALDI-TOF MS (Matriks assisted laser
desorption ionization time of flight mass spectrometry) in Brucella reference diagnostic
laboratories. Antibodies against Smooth and Rough Brucella spp. strains with the
Brucellosis survey are being investigated in animals all over the world, including polar
animals. In addition to Rosebengal, Elisa, Complement Fixation Tests to investigate the
presence of antibodies, mass spectrophotometers that detect immundominant proteins are
used in the diagnosis.

There are species of Brucella spp. that cause zoonotic infections identified in land and
marine animals living in the arctic. Brucella spp. has been identified in pinnipeds and
marine mammals, including polar bears, seal, reindeer, sea lions, dolphins and whales.
However, little is known about the susceptibility of marine mammals and terrestrial animals
to the species of Brucella. At the poles where there are more unknown than the known; The
unknown aspects of brucellosis encountered in land and sea animals should be investigated
genetically and biochemically.

Keywords: Animals, arctics, biochemistry, brucella, genetics
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JEOPOLITIK REKABETTEN JEOEKONOMIK iSBIiRLIGINE
ARKTIK

Ars. Gor. Adnan Dal
Firat Universitesi
(adal@firat.edu.tr)
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Son yillarda Arktik, iklim degisikliginden en fazla etkilenen bdlge olmasi nedeniyle biiyilik
oranda diinya siyasetinin sicak noktasi haline gelmistir. S6z konusu bélge hem firsatlar hem
de zorluklar barindirmaktadir. Arktik devletleri genel olarak iklim degisikliginden
kaynaklanan zorluklarla miicadelede kararli dururken, ayni zamanda enerji kaynaklar1 ve
acilan kutup deniz rotalar1 gibi firsatlardan faydalanmada istekli davranmaktadir.

Soguk Savas siirecinde kiiresel giiclerin agresif davranislari disinda, iklim degisikliginin
sonuglarinin etkisiyle bolgede insaci yaklagimlar paydaslar arasindaki iligkilerin mihenk
tagt olmustur. Bununla birlikte, hidrokarbon rezervleri ve alternatif deniz rotalar: ile ilgili
degerlendirmeler sayesinde son yillarda neoliberal politikalar etkili olmustur. Bu baglamda,
Arktik’deki sorunlarla ilgili calismalar giic iliskileriyle ya da paydaslar arasindaki gevresel
kaygilarla ilgili degil, daha ¢ok neoliberal politika algist ile ilgilidir. Cevresel kaygilar iklim
degisikliginin siddetiyle paralel bicimde devreye sokulurken, hidrokarbon potansiyeli ve
ulasilabilir kutup rotalari ile ilgili degerlendirmeler bolgede ¢ikarlarin bir yeniden
yorumunu gerektirmektedir. Burada, enerji kaynaklar1 ve kullanima elverisli kutup
rotalarindan faydalanma jeopolitik rekabetten jeoekonomik isbirligine dogru bir politika
degisikligine isaret etmektedir. Bu caligma cevresel kaygilar 6n planda dursa da, arka
planda ekonomik kalkinmanin Arktik devletlerinin ortak mekanizmalara katilimini tesvik
eden temel Oncelik alant oldugunda karar kilmaktadir. Bu nedenle, bu bildiride teorik
olarak Arktik siyasetinin sirasiyla realizm, insaacilik ve neoliberalizmden etkilendigine
aciklik getirilmektedir. Bu iddiayla, ekonomik c¢ikarlarin bélgede 6ncelendigini kabul
ederek literatiire katki yapilmasi planlanmaktadir.

Anahtar Kelimeler: Iklim degisikligi, catisma, isbirligi, ekonomik kalkinma,
neoliberalizm
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THE ARCTIC FROM GEOPOLITICAL COMPETITION TO
GEOECONOMIC COOPERATION

Res. Asst. Adnan Dal
Firat University
(adal@firat.edu.tr)

ABSTRACT

In recent years, the Arctic has to a large extent been the “’hot spot’” of world politics since
the region is affected by global climate change more than the rest of the world. The region
in question is full of both challenges and opportunities. While the Arctic states are
determined to struggle against challenges mainly caused by climate change, on the other
hand they are willing to benefit opportunities such as resource exploitation and the
unfolding polar maritime routes.

Apart from confrontational steps in the region taken by global powers during the Cold War
process, constructive approaches have been cornerstones of relations among stakeholders
through the effects stemmed from climate change. Nevertheless, neoliberal policies have
been efficient in recent years owing to the appraisal pertaining to hydrocarbon reserves and
alternative maritime routes. At this juncture, studies regarding the Arctic issues are no more
related to power relations or environmental concerns among stakeholders but rather on
neoliberal policy perception. Whereas environmental concerns put in place in parallel with
the harshness of climate change, the assessments regarding hydrocarbon potential and
accessible polar routes requires a reinterpretation of the interests in the region. Herein,
exploitation of energy resources and utilizing accessible polar routes indicates a policy shift
from geopolitical competition to geoeconomic cooperation. Even environmental concerns
are in the foreground, this study concludes that behind the scene, economic development is
the main priority of the Arctic states that triggered them to take part in cooperative
mechanisms. Thus, in this paper it is concluded that theoretically the Arctic politics has
been under the influence of realism, constructivism and neoliberalism, respectively. By
claiming so, it is aimed to contribute to the literature by acknowledging that the economic
interests are prioritized in the region.

Keywords: Climate change, confrontation, cooperation, economic development,
neoliberalism
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KUTUP BOLGESINDE IKLIM KRiZi KAYNAKLI ARTAN
YERINDEN EDIiLMELER

Baris Can Severla
aSosyoloji Béliimii, Orta Dogu Teknik Universitesi, Cankaya-ANKARA
(baris.sever@metu.edu.tr)
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Bilindigi iizere insan kaynakl: iklim krizi (veya iklim degisikligi) ve kiiresel 1sitma (veya
1sinma) yarattig1 etkilerle Diinya’nin hemen hemen her bolgesini farkli siklikta ve siddette
etkilemektedir. Kutup Bolgesi de, ortaya ¢ikan etkilerin dogrudan hissedildigi ve bu
etkilerin sonuglarina maruz kalindig: bolgelerden biri haline gelmistir. Bu ¢ercevede, insan
kaynakli iklim krizi etkilerinin sonuglarindan bir tanesi, yerinden edilme kapsami i¢erisinde
yer alan zorunlu yer degistirmeler/tahliyelerdir. Kutup Bolgesi’nde yasanan ekolojik
degisimler Diinya’nin ¢esitli bolgelerinde farkli boyutlarda hissedilirken, Bolge’de
yasamlarini siirdiiren insanlar1 ve yerlesim yerlerini sosyal, ekonomik, kiiltiirel, vb.
gostergeler baglaminda da tehdit etmektedir. Bu dogrultuda ¢alismanin amaci, insan
kaynakli iklim krizi etkilerinin bir sonucu olarak Kutup Bélgesi’nde yerinden edilme
tehlikesiyle karsi karsiya kalmis ve kalma tehlikesi bulunan irili ufakli yerlesim yerlerini ve
buradaki topluluklari ele almaktir.

Bu calismanin yontemi, 6zellikle iklim krizi ve kiiresel 1sitmanin oldukga etkisini arttirdigt
son 10 yil igerisinde (2009-2019) konuya dair yayinlanmis haberlerin analizine, bahsedilen
yerdeki halklar ve yerel/merkezi yonetimlerin yaptig1 agiklama ve politikalarin
degerlendirilmesine dayanmaktadir. Bu nedenle, ¢aligmanin sonuglarini sergileyebilmek
adina kullanilan en uygun yontemler niteliksel ve niceliksel sonuglar1 ortaya ¢ikarmis olan
igerik ve sdylem analizidir. Bu kapsamda ayrica, uzmanlarin ve aragtirmacilarin konuya
dair yayinlamis raporlari da incelenmistir. Konuya olan yaklasim, literatiirdeki mevcut
eksikligi tamamlamaya yonelik olup, bir yandan da bu yaklasim icerisinde halihazirdaki
teorik ve kavramsal materyallerden yararlanilmustir.

Caligsmanin baslica sonuglar1 arasinda, Kutup Bolgesi’nin iklim krizine yonelik yiiksek
kirilganlik durumu yer almaktadir. Bu sonucu takiben, kiiresel iklim degisikligi
konferanslari sonrasinda ortaya konan adaptasyon ve kayip/zarar politikalarinin, acilen
bolgedeki karar alicilar tarafindan hazirlanmasi ve zamani geldiginde bu politikalarin
uygulanmasi ihtiyact gozler oniine serilmektedir. Bu baglamda bir bagka sonug ise, 2018
yil1 yaz mevsiminde haberlere konu olan ve Gronland’in bat1 yakasinda yer alan Innaarsuit
orneginde ele alinan tahliye islemlerinin, Kutup Bolgesi’nde gergeklesmesi beklenen
yerinden edilmeler i¢in 6nemli bir 6rnek teskil ediyor olmasidir.

Anahtar Kelimeler: Kutup Bolgesi, iklim krizi, kiiresel 1sitma, yerinden edilme, tahliye
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RISING DISPLACEMENTS IN THE ARCTIC REGION
ORIGINATED FROM CLIMATE CRISIS

Bans Can Severl®
®Sociology Department, Middle East Technical University, Cankaya-ANKARA
(baris.sever@metu.edu.tr)

ABSTRACT

As it is known, human-induced climate crisis (or climate change) and global heating (or
warming) have been affecting almost all regions on Earth with its impacts at different level
of frequency and severity. Arctic Region has also become one of the places in where the
impacts are perceived and its results are exposed. In this context, forced
mobility/evacuations within the scope of displacement appeared as one of the outcomes
originated from the impacts of human-induced climate crisis. While ecological changes in
the Arctic Region have several repercussions on various places on Earth, these changes also
threat the settlements and their inhabitants in the Region concerning social, economic and
cultural indicators. Accordingly, the aim of this study is to grasp the conditions of the
communities and various settlements that has been facing or will face the threat of
displacement in the Region due to a result of impacts deriving from human-induced climate
crisis.

Methodology of this study is based on; i) the analysis of published news related to the topic
in last decade (2009-2019) that climate crisis and global heating highly escalated their
impacts, and ii) the assessment of the politics and comments of local/central administrations
and communities in the Region. Therefore, the most convenient methods were content and
discourse analysis which revealed qualitative and quantitative results in order to present the
assessment of this study. In this scope, several published reports of the experts and
researchers related to this matter were additionally examined. The approach to the matter of
this study was devoted to make contributions for covering the shortcomings of the
literature. Besides, existing theoretical and conceptual materials were integrated into the
study as considering same approach.

One of the main outcomes in this study is the high level fragility of Arctic Region
concerning the impacts of climate crisis. Following this outcome, it is revealed that
adaptation and loss & damage policies elucidated by the global climate change conferences
immediately need to be prepared and implemented by the decision-makers. Another main
outcome in this context is that the evacuations which were reported in the media on the
summer season 2018 and appeared in the case of Innaarsuit which locates on the west coast
of Greenland, represents an important example for the anticipated displacements in the
Region.

Keywords: Arctic Region, climate crisis, global heating, displacement, evacuation
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OGRENCILERIN BiLIMSEL ARASTIRMA PROBLEMI
BULMA BECERILERINE ETKIiSi
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aMilli Egitim Bakanhg, Diizce Bilim ve Sanat Merkezi
(aysekaraul@gmail.com)

0z

Bu arastirmanin amaci 6zel yetenekli Ogrencilere uzmanlar tarafindan verilen kutup
egitiminin 6grencilerin fikir {iretimi iizerine etkilerini aragtirmaktir. Arastirma Diizce Bilim
ve Sanat Merkezine devam etmekte olan Diizce Fen Lisesi 11. sinif dgrencisi 1 6grenci ile
yiriitiilmiistiir. Arastirma nicel arastirma yontemlerinden deneysel yontem kullanilmig
olup, tek denekli aragtirma modeli ile yiiriitiilmiistiir. Arastirma sonucunda elde edilen
bulgular klasik 6gretim metotlar1 ile yiritilen bir yillik aragtirmanin 6grencinin kutup
aragtirmalart ile ilgili olarak arastirma sorusu iretmekte sikinti yasadigini gosterirken,
EduArctic portali lizerinden yiiriitiilen ve kutup arastirmalari ile ilgili gorsellerle ve web
konferanslarla desteklenen egitim sonrasi arastirma ve tasarim fikirleri {iretiminin arttig1
goriilmiistiir. Arastirmanin sonucunda ise 6zel yetenekli 6grencinin insomnia, hibernasyon,
gece yarisi glinesi, Salix arctica, habitat sinir1 gibi farkli alanlara iliskin kavramlara sahip
oldugu ve bu alanlarda yiiriitiilebilecek arastirma problemi gelistirdigi, Arktik bolgeleri i¢in
tasarlanabilecek giyecek ve tegizat tasarimlart hakkinda fikir ylriittiigii gorilmiistiir.

Ozel yetenekli ogrenciler, akranlarina goére iist diizey zihinsel siireglere sahip olan
ogrenciler olarak literatiirde yer almaktadir. Ozel yetenekli bireyler fen bilimleri alaninda
iist diizey akademik performans gosterme egilimindedir. Ozel yetenekli dgrenciler doga
olaylarin1 merak eden, bilimsel siire¢ becerilerini kullanmaya istekli olan gelecegin bilim
insanlar1 olarak diisiiniilmektedir. Bu 6grenciler zihinsel agidan kendilerini zorlayabilecek
egitim durumlarina ihtiya¢ duymakta ve bu sayede potansiyellerini ortaya ¢ikarak egitim
ortamlarina ihtiya¢ duymaktadir. Bu sebeple Arktik kutup bolgesi arastirmalarina katilim
saglanmistir. Webinar ile Arktik’te yiiriitiilecek bir aragtirma katilimcisinin uymasi gereken
nezaket ve c¢evre kurallari ile arastirma projesi hazirlamada dikkat etmeleri gereken
hususlar anlatilmistir. Ayrica Faroe Adalarinda yiiriitiilen arastirmalar hakkinda bilgi
verilerek, Svanhovd’daki arastirma istasyonlarinda yer alan laboratuvar ekipmanlar
hakkinda bilgi verilmistir. Fiziki cografya alanindan bir moderator tarafindan verilen
webinar, soru cevap etkinligi ile sonlandirilmustir.

Arastirma sonucunda 6zel yetenekli 6grencinin, kutup bolgelerinde yasam hakkinda bilgi
diizeyini artirarak Arktik’te yiiriitiilen arastirmalara ilgi duydugu ve farkli alanlara iligkin
pek ¢ok arastirma problemi olusturdugu goriilmiistiir. Ozel yetenekli dgrencinin dzellikle
kiiresel 1sinmanin etkilerinin en fazla hissedildigi kutup bolgelerinde yasayan canlilarin
kiiresel 1sinmadan nasil etkilendigine iligkin arastirma problemleri kurgulamasi, bilim
insanlarinin ¢alisma alanlarina iligkin bilgilerini ve etkilerini yansitmada anlamli bir 6rnek
olarak diisiiniilebilir. Kutup aragtirmalarinda Antarktik ve Arktik ile ilgili iilkemizde de
yiriitiilecek egitim bilimsel arastirmalarin  yayginlagtirilmasimin, bilim insanlarinin
ogrencilerle etkilesim halinde olmasinin 6grencilerin farkindaliklarin artirilmasi gelecegin
bilim insanlarin1 temelden yetistirme ve erken donemde c¢evre bilinci gelistirecegi
diigiinilmektedir.

Anahtar Kelimeler: Arktik kutup arastirmalari, dzel yetenekli 6grenci
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THE EFFECT OF THE ARCTIC POLAR RESEARCH ON THE
SKILLS OF SCIENTIFIC RESEARCH PROBLEMS OF
GIFTED STUDENTS

Ayse ARSLAN?
®Ministry of Education, Duzce Science and Art Center
(aysekaraul@gmail.com)

ABSTRACT

The aim of this study, investigate the effects of polar training given to gifted students by the
experts on the students’ idea production. The research was carried out with one student of
11th grade students in Diizce Science High School, attending Diizce Science Art Center.
Experimental method was used as quantitative research methods. It was seen that one-year
research conducted with classical methods showed that the student had difficulty in
producing research questions about polar research, while the production of research and
design ideas supported by visual researches, web conferences on EduArctic portal
increased. Gifted has concepts related to different areas such as insomnia, hibernation,
midnight sun, Salix arctica, habitat border and develops research problem that can be
carried out in these areas, and makes ideas about clothes, equipment designs which can be
designed for Arctic regions.

Gifted are included in the literature as students who have high-level mental processes
according to their peers. Gifted individuals tend to show high level academic performance
in the field of science and considered to be future scientists who are curious about natural
phenomena and are willing to use their scientific process skills. Gifted need educational
situations that can force themselves mentally thus, they need their educational
environments by revealing their potential. We participated in Arctic Region research. The
courtesy and environmental rules to be followed by a research participant in the Arctic with
webinar and the issues to be considered in preparing a research project are explained.
Information was given about the research carried out in the Faroe Islands and information
about the laboratory equipment at the research stations in Svanhovd. Webinar was given by
a moderator from the field of physical geography, finally questions and answers activity
was made.

Result of this research, seen gifted is interested in the researches carried out in Arctic by
increasing level of knowledge about life in Arctic regions, creates many research problems
related to different fields. The ability of gifted to construct research problems concerning
effects of global warming, especially in the polar regions where the effects of global
warming are felt the most, can be considered as a meaningful example in reflecting the
knowledge and effects of scientists on their working areas. It is thought that the
dissemination of educational scientific researches related to Antarctic-Arctic in interaction
of scientists with students will increase the awareness of the students, raise environmental
awareness in early period.

Keywords: Arctic polar research, gifted students
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(vrl.dnz@gmail.com)

0z

Arktik Okyanusu’na komsu gelen 5 iilkenin onciiliigiinde Kuzey Kutup bolgesinde enerji,
lojistik ve balik¢ilik faaliyetleri bast ¢ekmektedir. Bu anlamda zengin olan Arktik
Okyanusu, aym zamanda icerdigi deniz buzu ve buzul miktar1 ile Diinyanin
buzdolaplarindan bir tanesi Ozelligine de sahiptir. Ancak, kiiresel iklim degisikliginin
etkilerinin en belirgin gdzlemlendigi yerlerden bir tanesi olan Kuzey Buz Denizi,
Diinyadaki diger bolgelere nazaran 2 kat daha hizli 1sinmasi sebebiyle iklim degisikligi
iizerinde kiiresel bir rol oynamaktadir. 2004-2014 yillart Arktik Okyanusu iizerinde bir
bolgede yapilan arastirma sonucu, 2004 yilinda deniz tabaninda 346 adet ¢Op parcasina
rastlanilirken, bu rakam 2014 yilinda 8 bin 82 adet olarak kayda ge¢mistir. Arastirma
sonucu, endiistriyel faaliyetlerin artmasi ve sera gazinin giderek iist limitlere ulasmasi,
canlilarin yagamlarini da risk altina aldigin1 gostermektedir. Kutup bolgesi canlilar igin en
onemli faktorlerden bir tanesi olan, deniz yiizeyini kaplayan buz ortiisii, glines 1§1nin1 uzaya
geri yansitmaktadir. Aksi halinde, deniz buzu erimeye basladiginda yiizeydeki azalan deniz
buzu ve artan daha koyu renkli su sebebiyle daha ¢ok giines 15181 emilerek beraberinde daha
fazla buzun erimesine yol agmaktadir

Bahsedilen bu 6nemli konular1 arastirma adina diizenlenen Tiirk Arktik Seferi siiresince,
oOlciilen veriler ve kayda alinan gorseller 1s181nda, olusturulmasi planlanan kitapta, giiniimiiz
Arktik kosullar1 ve burada elde edilen verilerle gelecekteki siirecin yorumlanmasi hedef
almmistir. Kitabin anlatim ¢izelgesinde kutup canlilarina baglica yer verilecek olup bu
canlilarin gorselleri, yasami igin hangi kosullarin en verimli olduguna deginilecektir.
Mevcut kiiresel iklim degisikliginin, hayat sartlarini zorlastirdigi bu canlilarin, eski
diizenlerine donebilmeleri i¢in gereken kosullarin arastirilmasi s6z konusu olacagi kitabin,
okuyucularina Arktik kosullart hakkinda perspektif katacagina inamilmaktadir. Arktik iklim
kosullari, okyanus akinti sistemi, denizel ve karasal canlilar, deniz buzu gibi anahtar
kelimelerin incelenecegi bileskenin, Kuzey kutbunun iklim degisikligine etkisinin
anlagilmasinda yardimci olmasi hedeflenmektedir. Bu anlamda birgok calismaya referans
olabilecek, bir ilk niteliginde olusturulacak kitabin, &zellikle ¢ocuklarla olacak farkindalik
caligmalarina katkisi bu ¢aligmada incelenecektir.

Anahtar Kelimeler: Arktik Okyanusu, Kiiresel iklim Degisikligi, Sera Gazlari, Arktik
Jurnali, Farkindalik Calismalari
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THE AFFECTS OF FIRST TURKISH ARCTIC SCIENTIFIC
EXPEDITION ON TURKISH EDUCATIONAL ACTIVITIES

Deniz Vural®, Sinan Yirmibesogh®, Ozgiin Oktar®, Meric Karahalil®, Burcu
Ozsoy®
4Istanbul Technical University Polar Research Center
(vrl.dnz@gmail.com)

ABSTRACT

The energy, logistic and fisheries activities are increasing in the leadership of 5 countries
which have coastline along the Arctic. Earth’s refrigerator, frozen Arctic Ocean has the
great amount of sea ice and glacier at the same time. Thus, the Arctic Ocean plays a
significant role on global warming where is more affected than other countries. In a
research conducted in a region on the Arctic Ocean between 2004 and 2014, 346 pieces of
garbage were found on the sea floor in 2004 and this figure was recorded as 8 thousand 82
pieces in 2014. As a result of the research, the increase in industrial activities and the
increasing greenhouse gas to the upper limits put lives at risk. One of the most important
factors for polar life, the ice cover of the sea surface reflects the sun's rays back into space.
Otherwise, as sea ice melting, more sunlight is absorbed by the surface of dark water,
causing more ice to melt.

During the Turkish Arctic Science Expedition (TASE-1) organized in the name of
researching these important issues, in the light of the measured data and recorded visuals,
the book planned to be publish to interpret the present Arctic conditions. In the narrative
chart of the book, the polar animals will be given a major place, and the visuals of these
animals will be discussed which conditions are most available for their lives. This book will
examine the conditions of these creatures and how global climate change affect their living
conditions with a perspective on the Arctic conditions. It is aimed to help people to
understand the conditions of Arctic climate, ocean stream system, marine and terrestrial
creatures, the impact of sea ice on the north pole and on climate change. In this study, the
contribution of the book will be examined in terms of raising awareness of children.

Key Words: Arctic Ocean, Global Climate Change, Green Gases, The Arctic Journal,
Education and Outreach Activities
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Ortak alanlarin bilimsel arastirmalar onderliginde, ortak faydayi hedefleyen ve gevreye
duyarli bir yaklasimla miisterek yoOnetimi, uluslararasi kurumlarin olusturulmasi
gerekliligine isaret etmektedir. Bu baglamda oncelik, kiiresel is birliginin hangi sartlar
altinda insa edildigini ve nasil siirdiiriilebilir olabilecegini aragtirmaktir. Tiim insanligin
ortak sahipliginde oldugu diisiiniilen bu kaynaklarin devletler tarafindan nasil paylasilacagi
hususunda, is birligi ¢ercevesinde uluslararasi bir anlagmaya varilamamasi kaginilmaz
olarak catigmalara yol agacaktir.

Ortak kaynaklarin kullanimina yonelik uluslararasi ig birliginden yola ¢ikan bu ¢aligma
Antarktika Siyasetini Antarktik iligkilerinin tarihsel gelisimi ve uluslararast hukuk
dahilinde, uluslararasi rejimlere referansla analiz edecektir. Oncelikli olarak kita iistiindeki
egemenlik iddialarinin varligi, uluslararasi rejim kavrami ile bagdagmamaktadir. Kitadaki
kaynaklarin arastirilmasi, bilimsel incelemesi, kullanilmasi, muhafazasi ve idaresi igin
kurulan mevcut hukuki yapi, devletlerin egemenlik iddialarini ve kitay1 ilgilendiren giincel
sorunlari agmada yetersiz kalmaktadir. Antarktik iliskilerinde yer alan aktorlerin
sekillendirdigi Antarktika siyaseti, kaynagini ulusal ¢ikarlardan alan ve bilim iizerinden
isleyen bir uluslararasi is birligi formunu almistir.

Tiirkce literatiirde sinirh sayida ¢calismada yer alan Antarktika kitasi, 6zellikle uluslararasi
iligkiler dahilinde kapsamli incelemeyi gerektirmektedir. Bu baglamda bu ¢aligma
Antarktik is birligini ve Antarktika Siyasetinin temelini olusturan Antarktika Anlagmalar
Sistemini, uluslararasi rejim kapsaminda ele alacaktir. Analiz siirecinde ilgili
anlagmalardan, tamamlayici hukuk metinlerinden ve ulusal arastirma merkezleri ve
hiikkiimet-dis1 ¢evre kurumlartyla yiiriitilen miilakatlardan yararlanilacaktir. Antarktika
siyasetinin  gelisiminin detaylandirilmasindaki amag, kitanin korunmasina yonelik
uluslararas1 i birligini giliglendirecek Onerilerde bulunmaktir. Antarktika’nin ¢evresel
muhafazasi ve Antarktik kaynaklarin siirdiiriilebilir gelecegi ulusal gikarlardan bagimsiz ve
ortak miras degerlerini temel alan esitlik¢i ve kapsamli bir uluslararasi rejim g¢ergevesinin
¢izilmesine baghdir.

Anahtar Kelimeler: Antarktika Anlasmalar Sistemi, Antarktik Tliskileri Antarktika
Siyaseti, Ortak Miras, Uluslararasi Is Birligi Kelime
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OF INTERNATONAL REGIME AND INTERNAIONAL LAW
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ABSTRACT

In this study, international cooperation in the case of Antarctica has been analyzed
concerning the international regimes in explaining the global governance of common
heritage of humanity. First, territorial claims over the continent do not comply with the
concept of an international regime. Existing legal structure to regulate scientific research,
utilization, conservation and governance of Antarctic resources has not been competent
enough in surpassing the claims and present problems regarding the continent. Self-
interested actors in Antarctic affairs have shaped the politics of Antarctica in the form of
international cooperation process through science.

This article aims to analyze governing of global commons and sustainability of
international cooperation in the case of the politics of Antarctica. The subject needs more
scholarly attention compared to the existing amount of research that has been carried out in
the Turkish literature. In that regard, this article illuminates the Antarctic Treaty System,
the basis of Antarctic affairs, in the scope of international regime. The methodology is
mainly based on analyzing treaties and complementary legal documents. In making this
case, this article makes suggestions to support international cooperation on protecting the
unique nature of the continent. The overall findings suggest that sustainable future of
Antarctica is in need of a comprehensive international regime under the frame of common
heritage of mankind and free from national interests.

Keywords: Antarctic Affairs, Antarctic Treaty System, Common Heritage of Mankind,
International Cooperation, Politics of Antarctica
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Tiirkiye’nin, Arktik ve Antarktika bdlgelerine olan uzakligi sebebiyle vatandaslarimizin bu
bolgeler hakkinda bilgisi yok denilebilecek kadar azdir. Ancak bilimsel arastirmalar
dogrultusunda bu boélgelerde yasanan degisimlerin diinyayr ve insanligi nasil etkiledigi ve
gelecek nesillerin nasil etkilenecegi anlatilmali, yapilabilecekler konusunda insanlar
bilin¢lendirilmelidir. “Kutup bolgelerinde olanlar kutuplarda kalmayacaktir!” Peki
iilkemizde Ogrencilere yonelik Kutup Bdlgelerinde neler olup bittigini anlayabilecekleri
miifredat programlar1 mevcut mudur?

Ulkemizde Kutup Arastirmalari; Cumhurbaskanligi himayelerinde, Sanayi ve Teknoloji
Bakanligi uhdesinde ve Istanbul Teknik Universitesi Kutup Arastirmalari Merkezi
(PolReC) koordinasyonunda gerceklestirilmektedir. Merkez Faaliyet Alanlarindan bir
tanesi egitim faaliyetlerinde bulunulmasidir. Bu kapsamda; uygulama ve arastirma
¢alismalar1 sonunda elde edilen bilimsel ve teknik bulgulari ve verileri agiklayan, sorunlara
¢oziim Onerileri getiren rapor, biilten, proje, kitap, makale, dergi ve benzeri yayinlar
yapilmakta ve caligmalar hakkinda toplumumuzda farkindalik olusturulmasina yonelik
cesitli faaliyetlerde bulunulmaktadir.

ITU PolReC koordinesinde, 2013 yilinda kurulan APECS Tiirkiye ve 2015 yilinda kurulan
ve faaliyetlerine baslayan Kutup Arastirmalart Ogrenci Kuliibii (PolSTeam), diizenledigi
konferans, seminer ve calistaylarla birgok egitim kurumunu ziyaret etmis olup ylizlerce
Ogrenci ile bir araya gelmistir. PoOIReC ev sahipliginde, SCAR&COMNAP Antarktika
Fotograf sergileri, Bulgaristan Antarktik Enstitiisi Harita Sergisi, Antarktika Resim
Yarigmasi Sergisi gibi 6nemli sergiler halka agik bir¢ok ortamda giizel sayida katilimlarla
gerceklestirilmistir.

Bu calismada Kutup Arastirmalart Merkezinin yiriittigli egitim ve farkindalik
olusturulmasma yonelik ulusal ve uluslararasi gergeklestirilen faaliyetler ve caligmalar
hakkinda bilgiler verilecektir.

Anahtar Kelimeler: Kiiresel Iklim Degisikligi, Kutup Bolgeleri, Egitim ve Farkindalik
Faaliyetleri,
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ABSTRACT

The members of general public’ polar knowledge is limited due to the distance of polar
regions. The changes in these regions affect the world and humanity and it is really
important to understand how future generations will be affected and people should be
informed about what can be do. There is a popular saying: “What happens in the polar
regions will not stay at the poles!”. But, Are there any curricula for students in Turkey that
they can understand what is happening in the Polar Regions?

Polar Researches in Turkey is carried out; under the auspices of the Presidency, under the
auspices of the Ministry of Industry and Technology and under the coordination of Istanbul
Technical University Polar Research Center(ITU PolReC). One of the main fields of
activity is to carry out education and outreach activities. In this context; reports, bulletins,
projects, books, articles, journals and similar publications which explain the scientific and
technical findings and datas obtained from researches and offer solutions for the problems
and various activities are carried out to raise awareness in our society.

In 2013, APECS Turkey and in 2015 Polar Research Student Club (PolSTeam) was
established under the auspcies of ITU PolReC. The members of APECS Turkey and
PolSTeam began to organize conferences, seminars and the workshops, and have visited
many schools and have reached hundreds of students. Additionally, important exhibitions
such as SCAR & COMNAP Antarctic Photography Exhibitions, Bulgarian Antarctic
Institute Map Exhibition, Antarctic Painting Competition Exhibition were held in many
public places with a good number of participation. In this study, we would like to share our
experiences on how to improve the Education and Outreach activities.

Keywords: Climate Change, Polar Regions, Education & Outreach
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Yasan kiiresel 1sinma ve teknolojide gelismeler sonrasinda buz kapli sularda seyir
kolaylagsmistir. Kuzey Buz Denizindeki su yollarinin énemi giderek artmaktadir. Ancak
Rusya ve Kanada’nin bolgedeki egemenlik miicadeleleri sebebiyle yapmis olduklart hukuki
diizenlemeler sebebiyle bolgenin aktif bir sekilde kullanilmasina engel olmaktadir. Kuzey
Buz Denizinde, Kanada’min kontroliinde bulunan Kuzeybati Ge¢idi (NWP) ve Rusya’nin
kontroliinde bulunan Kuzey Gegisi (NSR) seklinde iki yol ¢ikmaktadir. Kuzey Buz
Denizinde serbest gecis tartismast yasanmaktadir. Bolge bogazlarimi diizenleyen 6zel bir
anlasma bulunmamaktadir. Birlesmis Milletler Deniz Hukuku Soézlesmesi uluslararasi
bogazlar: diizenleyen kisim i¢in madde 36°y1 inceledigimiz zaman “esit uygunlukta bir agik
deniz yolunun” ifadesi ge¢mektedir. Kanaatimizce bu kisim disinda kalan diger kisimlar
aciktir ve bogazlarin kaderini bu ifade belirleyecektir. Birlesmis Milletler Deniz Hukuku
Sozlesmesi madde 234 geregince sahil devletlerin buz kapli sular icin serbest gegis hakkina
zarar vermeden diizenleme yapma hakki bulunmaktadir.

Arktika bolgesinin en 6nemli zenginligi petroldiir. Kuzey Buz Denizinde her ne kadar
zengin hidrokarbon yataklar1 bulunsa da bunlara erisim kolay degildir. Bolgedeki petrol
kaynaklarmin Snemini ve yapilan petrol arama caligmalarinin temel nedenini ortaya
koyabilmek igin petrol fiyatlarinin ge¢misi ve ¢ikarma maliyetleri {izerinde durmak
gerekmektedir. Ayrica olasi bir yag kirliliginin ekosisteme verecegi zarar muazzam olacak
ve kirlilikle miicadele diger denizlerden daha zor olacaktir.

Ulkemizin Kuzey Buz Denizi’nde yasanan gelismelerden ¢ikarabilecegi dersler vardir.
Tiirkiye acisindan bogazlar ve yapilmasi planlanan Kanal Istanbul projesinin hukuki
durumu igin de oldukga 6nem arz etmektedir. Ulkemizde bogazlarin durumunu diizenleyen
Montrd Bogazlar Soézlesmesi mevcuttur. Ancak dogal bogazlara bir alternatifin olma
durumu diinya iizerinde sadece Kuzey Buz Denizinde goriilmektedir. Bunun yaninda Rusya
gibi denizci bir iilke i¢in Tiirk Bogazlarinda yasanan gecikmeleri ve artan maliyetleri
onlemek i¢in Kuzey Buz Denizi alternatif olarak kullanilabilir.

Anahtar Kelimeler: Buz Kapl Sular, Kuzey Gegisi, Kuzeybati1 Gegisi, Yag Kirliligi,
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ABSTRACT

Sailing in the ice-covered waters has become more accessible due to the global warming
and advancements in technology. Hence, the routes in the Arctic Ocean is also gradually
getting more attention. Although sailing in the Arctic Ocean has been easier, Canadian and
Russian regulations which are influenced by their strategies to gain sovereignty over the
region limit the active use of the region. In the Arctic Ocean, there are two roads, the
Northwest Passage (NWP) controlled by Canada and the Northern Sea Routes (NSR)
controlled by Russia.

There is an ongoing debate on freedom of Navigation in the Arctic Ocean as there is no
agreement to regulate the straits of the region. The part of the Article 36 of the United
Nations Convention on the Law of the Sea, which regulates the international straits, states
“similar convenience”. In my opinion, other parts of this section are vague, and this
statement will determine the fate of the straits. The Article 234 of the United Nations
Convention on the Law of the Sea allows coastal states to regulate the free passage for ice-
covered waters without violating the right of free passage. The most important source of
wealth for the Arctic region is oil. Although there are rich hydrocarbon resources in the
Arctic Ocean, they are not easy to access. In order to reveal the importance of oil resources
in the region and the main reason for the oil exploration, it is critical to understand the
history of oil prices and the extraction costs. In addition, the potential damage to the
ecosystem due to the oil pollution will be tremendous and will be more difficult to clean up
than it is for other seas.

There are lessons that our country can learn from the developments in the Arctic Ocean,
despite the its distance to Turkey. The region is critical for the legal status of our straits and
the planned Channel Istanbul. The Montreux Straits Convention regulates the status of the
straits in our country. However, the alternative routes to natural straits is only visible in the
Avrctic Ocean. In addition, for a sailor country like Russia, the Arctic Ocean can be used as
an alternative to avoid delays and increasing costs in the Turkish Straits.

Keywords: Ice Covered Waters, Northern Sea Route, Northwest Passage, Qil Pollution,
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Tiirkiye’nin, Arktik ve Antarktika bdlgelerine olan uzakligi sebebiyle vatandaslarimizin bu
bolgeler hakkinda bilgisi yok denilebilecek kadar azdir. Ancak bilimsel arastirmalar
dogrultusunda bu boélgelerde yasanan degisimlerin diinyayr ve insanligi nasil etkiledigi ve
gelecek nesillerin nasil etkilenecegi anlatilmali, yapilabilecekler konusunda insanlar
bilinglendirilmelidir. “Kutup bdlgelerinde olanlar kutuplarda kalmayacaktir!”. Peki
iilkemizde Ogrencilere yonelik Kutup Bdlgelerinde neler olup bittigini anlayabilecekleri
miifredat programlari mevcut mudur?

Ulkemizde Kutup Arastirmalari; Cumhurbaskanhigi himayelerinde, Sanayi ve Teknoloji
Bakanlign uhdesinde ve Istanbul Teknik Universitesi Kutup Arastirmalari Merkezi
(PolReC) koordinasyonunda gergeklestirilmektedir. Merkez Faaliyet Alanlarindan bir
tanesi egitim faaliyetlerinde bulunulmasidir. Bu kapsamda; uygulama ve arastirma
calismalar1 sonunda elde edilen bilimsel ve teknik bulgulari ve verileri agiklayan, sorunlara
¢Oziim Onerileri getiren rapor, biilten, proje, kitap, makale, dergi ve benzeri yayinlar
yapilmakta ve calismalar hakkinda toplumumuzda farkindalik olusturulmasina yonelik
cesitli faaliyetlerde bulunulmaktadir.

ITU PolReC koordinesinde, 2013 yilinda kurulan APECS Tiirkiye ve 2015 yilinda kurulan
ve faaliyetlerine baslayan Kutup Arastirmalar1 Ogrenci Kuliibii (POLSTEAM), diizenledigi
konferans, seminer ve caligtaylarla birgok egitim kurumunu ziyaret etmis olup yiizlerce
Ogrenci ile bir araya gelmistir. PoIReC ev sahipliginde, SCAR&COMNAP Antarktika
Fotograf sergileri, Bulgaristan Antarktik Enstitiisii Harita Sergisi, Antarktika Resim
Yarigmasi Sergisi gibi 6nemli sergiler halka agik birgok ortamda giizel sayida katilimlarla
gerceklestirilmistir.

Bu calismada Kutup Arastirmalart Merkezinin yiriittigli egitim ve farkindalik
olusturulmasma yonelik ulusal ve uluslararasi gergeklestirilen faaliyetler ve calismalar
hakkinda bilgiler verilecektir.

Anahtar Kelimeler: Kiiresel Iklim Degisikligi, Kutup Bolgeleri, Egitim ve Farkindalik
Faaliyetleri, PolReC
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ABSTRACT

The members of general public’ polar knowledge is limited due to the distance of polar
regions. The changes in these regions affect the world and humanity and it is really
important to understand how future generations will be affected and people should be
informed about what can be do. There is a popular saying: “What happens in the polar
regions will not stay at the poles!”. But, Are there any curricula for students in Turkey that
they can understand what is happening in the Polar Regions?

Polar Researches in Turkey is carried out; under the auspices of the Presidency, under the
auspices of the Ministry of Industry and Technology and under the coordination of Istanbul
Technical University Polar Research Center(ITU PolReC). One of the main fields of
activity is to carry out education and outreach activities. In this context; reports, bulletins,
projects, books, articles, journals and similar publications which explain the scientific and
technical findings and datas obtained from researches and offer solutions for the problems
and various activities are carried out to raise awareness in our society.

In 2013, APECS Turkey and in 2015 Polar Research Student Club (PolSTeam) was
established under the auspcies of ITU PolReC. The members of APECS Turkey and
PolSTeam began to organize conferences, seminars and the workshops, and have visited
many schools and have reached hundreds of students. Additionally, important exhibitions
such as SCAR & COMNAP Antarctic Photography Exhibitions, Bulgarian Antarctic
Institute Map Exhibition, Antarctic Painting Competition Exhibition were held in many
public places with a good number of participation. In this study, we would like to share our
experiences on how to improve the Education and Outreach activities.
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Antarktika bariga ve bilime adanmig bakir bir kita olmasinin yaninda insan yasamina
elverissizligi ile bilinmekte ve zaman zaman insan sevmeyen, insani istemeyen kita olarak
da anilmaktadir. Son derece sert cografi ve iklimsel kosullara sahip bu kitada bilim
insanlarinin yaralanmasi, soguk alginligina yakalanmasi hatta psikolojik rahatsizliklar
yasamast oldukea sik rastlanan bir durumdur.

Tirk bilim insanlar1 50 yili agkin bir siiredir farkli tilkeler ve akademik kurumlar adina
Antarktika’ya gitmektedir. Bununla beraber Tiirk bilim insanlarinin Istanbul Teknik
Universitesi Kutup Arastirmalar1  Uyg-Ar Merkezi (ITU PolReC) koordinesinde
gayretlerinin  birlestirilmesiyle 2017 yilindan itibaren ulusal bilim seferleri de
diizenlenmektedir. Tiirkiye Cumhuriyeti Cumhurbaskanligi himayelerinde, Sanayi ve
Teknoloji Bakanligi uhdesinde ve ITU PolReC koordinesinde yiiriitiilen bu faaliyetler
oldukea basarili bir gsekilde gerceklesmis ve heniiz Giglincii ulusal bilim seferinde Horseshoe
Adasinda Tiirk Bilimsel Arastirmalar Kamp1 kurulmustur.

Bu calisma ile ilk olarak beyaz kitaya bilim insani gondermekte olan Tiirkiye’nin sz
konusu insanlara egitim vermesini gerektiren ulusal ve/veya uluslararasi bir yasal
diizenleme olup olmadig1 incelenmistir. Tkinci olarak uzun yillardir Antarktika’ya bilim
insant gondermekte olan iilkelerin bu insanlara ne gibi egitimler verdigi incelenmis ve bu
egitimler 2°nci ve 3’lincii Tiirk Antarktik Bilim Seferleri (TAE-IlI ve TAE-III) oncesinde
Sahil Giivenlik Komutanligi tarafindan verilen deniz odakli egitimler ile kiyaslanmistir.
Son olarak, Antarktika’da bilimsel arastirmalar kamp1 kurmus ve yakin zamanda da bilim
iissii kurmayi planlayan Tiirkiye’nin Antarktika’ya gonderecegi bilim insanlarina Jandarma
ve Sahil Giivenlik Akademisi koordinesinde deniz odakli egitimler yaninda kara odakli
olarak verilmesi gereken egitimler ortaya konmustur.

Anahtar Kelimeler: Antarktika Seferi Oncesi Egitimleri, Jandarma ve Sahil Giivenlik
Akademisi, Sahil Giivenlik Komutanligi, 2°’nci Tirk Antarktik Bilim Seferi (TAE-II),
Ugiincii Tiirk Antarktik Bilim Seferi (TAE-111)
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® Istanbul Technical University Polar Research Center (ITU PolReC)
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ABSTRACT

Antarctica is not only a pristine continent dedicated to peace and science, but it is also
known for its inconvenience for human life and is sometimes called as a continent that does
not love or want humans. It is quite common that scientists were sent to Antarctica may
have injured, got cold or lost their psychological balances in the continent which has
extremely harsh geographic and climatic conditions.

Turkish scientists have been traveling to Antarctica for more than 50 years on behalf of
different countries and academic institutions. In addition, since 2017, national science
expeditions have been organized by combining the efforts of Turkish scientists in the
coordination of Istanbul Technical University Polar Research Center (ITU PolReC). The
activities that are conducted under the auspices of the Presidency of the Republic of
Tiirkiye, under the responsibility of the Ministry of Industry and Technology and in the
coordination of ITU PolReC have been realized quite successfully and Turkish Scientific
Research Camp established in Horseshoe Island as early as at the third national science
expedition.

This study first examines whether any national or international regulations that require
Tirkiye to give pre-deployment training to scientists that will conduct research in the White
Continent. Secondly, the training given to scientists by the countries which sent its people
to Antarctica for many years and the training given by them has been compared to the
maritime focused training given by Turkish Coast Guard Command before the 2™ and 3"
Turkish Antarctic Expeditions (TAE-II & TAE-III). Finally, besides the maritime-focused
training also the land-focused training was suggested to be provided in the coordination of
Gendarmerie and Coast Guard Academy to the scientists to be deployed to Antarctica by
Tiirkiye which established a scientific research camp on Antarctica and also planning to
establish a research base as well.

Keywords: Pre-Deployment Training for Antarctica, Turkish Gendarmerie and Coast
Guard Academy, Turkish Coast Guard Command, 2™ Turkish Antarctic Expedition (TAE-
i), 3" Turkish Antarctic Expedition (TAE-III)
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Tirkiye nin Antarktika’ya diizenledigi ilk iki sefer, Sanayi ve Teknoloji Bakanligi ile sefer
katilimeilarindan edinilen bilgiler 1s13inda haberlestirilirken Anadolu Ajansi muhabirleri, 3.
Ulusal Antarktika Bilim Seferi’ni yerinde takip etme imkani buldu. Muhabir, foto muhabir
ve kameramandan olusan 3 kisilik bir ekip, basindan sonuna kadar Tiirk bilim insanlarinin
beyaz kitadaki ¢aligmalarini goriintii, fotograf ve haberleriyle Tiirkiye ve diinyaya aktardi.

Antarktika Seferi oncesi, Istanbul Teknik Universitesi Kutup Arastirmalart Uyg-Ar
Merkezi lojistik birimi yetkililerinden alinan bilgiler 1s18inda, teknik anlamda kapsamli bir
hazirlik yapildi. Tiim imkanlarm kisithh oldugu Antarktika’da kullanilacak ekipmanlar
Ozenle secildi, fotograf makinesinden kameraya, dronedan aksiyon kameralara kadar orada
kullanilacak tiim ekipmanlar yedekleriyle birlikte kitaya gotiiriildii. Kitada da sefer
kapsaminda yapilan c¢alismalar sefer lideriyle koordineli bir sekilde yiiriitiildii ve gesitli
igerikler hazirlandi. Anlik degisen hava ve 1s1k kosullar1 yapilan ¢ekimlerde kimi zaman
teknik sikintilar dogurdu. Antarktika’da habercilerin yasadigi en biiyiik zorluk ise iletisim
kaynaklarmin sinirli olmasiydi. Sadece birkag uydu sisteminin kapsamina giren kitadan
haber, gériintii ve fotograflarin génderimi icin TURKSAT tarafindan saglanan uydu alici
cihaz ve telefonlar kullanildi. Uydu sinyallerinin zayif olmasi nedeniyle goriintii ve
fotograflarin génderimi ise uzun saatler siirdii.

Habercilerin seferdeki dnceligi bilim insanlarinin gerceklestirdigi ¢aligmalarin aktarilmasi
olurken, penguen, fok ve balinalarin ev sahipligi yaptig1 Antarktika’daki canli yasami da
haberlere konu oldu. Kitadan anlik gecilen goriintii, fotograf ve haberlerle Tiirkiye nin 3.
Ulusal Seferi medyada genis yer buldu. Bu ¢alismayla Tiirkiye’nin Antarktika’ya yonelik
calismalarinin kamuoyuna aktarilmasi ve farkindalik yaratilmasi hedeflenirken, gelecek
donemde faydalanilabilecek arsivlik haber, goriintii ve fotograflar da elde edildi.

Anahtar Kelimeler: Antarktika, medya, haber, goriintii, fotograf
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ABSTRACT

Turkey’s third Antarctic expedition was covered on-site by Anadolu Agency journalists,
while the country’s first two expeditions appeared on the media with the information
received from the participants along with the Ministry of Science and Technology. During
the expedition, Anadolu Agency covered the Turkish team’s scientific efforts in the
continent with a group of three journalists, economy reporter, photojournalist and
cameraman and they conveyed scientists’ works to the world and Turkish media.

An extensive technical preparation was made before the Antarctic expedition, under the
information received from Istanbul Technical University Polar Research Center logistic
representatives. The equipment needed in the continent was carefully selected and they
were carried out with the backup instruments. Instantaneous weather and light changes in
the continent led to some technical problems time to time. Only entering into the network
of a few satellite systems, the Antarctica enabled limited communication. Hence, the
biggest difficulty for the journalist was limited communication tools in the continent. The
news, photographs and videos were sent to Turkey by using satellite internet provider and
satellite phones which were provided by TURKSAT. Sending news, photographs and
videos took long times because of weak satellite signals.

The main priority of the journalists was following the scientists’ researches with the
coordination of expedition leader in Antarctica. The wild life and the status of the continent
were also covered by the journalists. The Turkish Antarctic Expedition-111 had wide media
coverage via news, photographs and videos sent from the continent. This work aimed to
make the Turkey’s researches in the Antarctica publicly known, raise awareness on
Turkey’s polar researches and provide a basis for the archive.

Keywords: Antarctica, media, news, video, photography
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Higbir iilkenin egemenliginde bulunmayan ve bozulmamis dogasiyla dogal bir laboratuvar
Ozelligi tastyan Antarktika, insanligin ortak yararma ayrilmig bir kitadir.  Antarktika
So6zlesmesi, Antarktikamin salt barig¢il amaclarla kullanilmasi, Antarktika’ da bilimsel
aragtirmalarin kolaylastirilmasi, Antarktika'daki yasam kaynaklarimin korunmasi amaciyla
1959 tarihinde Washington'da imzalanmustir. Ulkemiz, 3 Agustos 1995 tarih ve 244 sayili
Bakanlar Kurulu karar1 ile Antarktika Antlagmasina taraf olmustur. Cevre koruma konusu,
Antarktika Sozlesmesi taraf iilkelerinin her daim odaginda olmustur. 4 Ekim 1991 tarihinde
ise ¢evre koruma konusundaki hassasiyet, Cevre Koruma Protokoliiniin imzalanmasi ve
Cevre Koruma Komitesinin kurulmasiyla sonu¢lanmistir. Protokol, Antarktika’y1 “bilim ve
bariga adanmig bir dogal rezerv”’ olarak ele alir ve “Antarktika cevresi ve bagh
ekosistemlerin kapsamli bir sekilde korunmasi” i¢in bir ¢ergeve ¢izer. Protokoliin alt1 adet
eki bu c¢ercevenin biitiiniinii olusturmaktadir: EK-1 ¢evresel etki degerlendirme
prosediirlerinin ana hatlarint ¢izer; EK-2 Antarktika flora ve faunasinin korunmasi igin
kurallar koyar; EK-3 atik yonetimi ve bertarafiyla ilgilenir; EK-4 deniz kirliliginin
Onlenmesi i¢in ilgili dnlemleri belirler; EK-5 Antarktika’daki 6zel alanlarin ilan edilmesi ve
yonetimine iligkin gergeveyi ¢izer; EK-6 ise yiirtirliige girdiginde ¢evresel acil durumlardan
dogan sorumlulukla ilgili yap1iy1 olusturacaktir.

Protokol, 14 Ocak 1998 tarihinde tiim Danisman Ulkelerin kabul etmesi sonucunda
yiirlirliige girmistir. Cevre Koruma Komitesi toplantilar1 Antarktika S6zlesmesi Danigsma
Toplantisina bagl olarak diizenlenir. Protokoliin 12. Maddesi geregi Komitede alinan
kararlar ve getirilen Oneriler Damigma Toplantisinda dikkate alinir ve daha detayli
calisilarak sonuca baglanmasi talep edilen konular ertesi yil diizenlenecek oturumlarda
giindeme getirilir. Bir yillik donemde ¢alisma gruplari olusturulur. Calisma gruplari takip
eden yil diizenlenecek komite toplantisinda raporlarini sunar. Ayrica, Komite 5 yillik
calisma planint her yil giinceller.

2017 yilinda alinan 2 numaral kararda belirtildigi gibi, Danisman Ulke olmak isteyen
taraflarin Antarktika’da bilimsel ¢caligmalar yapmalar1 ve bu yondeki ilgilerini kanitlamalari
gerekmektedir. Beyaz Kitada gergeklestirilen bu ¢alismalardan edinilen bilgilerin Cevre
Koruma Komitesi toplantilarinda karar alicilara yardimer olabilmek tizere kullanildig:
gdzlemlenmistir. Damgsman Ulke olma yolunda emin adimlarla ilerleyen iilkemizin
Komitede goriiniirliigiiniin artmasi agisindan Komite toplantilarinda 6ne ¢ikan konulara
agirhik verilmesinin Ulkemizin Antarktika politikalar1 igin dogru bir hamle olacag
diisiniilmektedir. 2019 yilinda gergeklestirilen Komite toplantisinda one ¢ikan ve
calisilmasina ihtiyag duyulan konular insan kaynakli su alt1 giiriiltiisiiniin sucul yasama
etkileri, iklim degisikligi ve yerel olmayan tiirlerle ilgisi, plastik kirliliginin Antarktika
iizerindeki etkisi, Ice Memory Projesi ve korunan alanlar olarak siralanabilir.

Anahtar Kelimeler: Antarktika S6zlesmesi, Cevre Koruma Protokolii, Cevre Koruma
Komitesi, One ¢ikan arastirma konular

179



ULUSA

KUTUP

BiLiIMLERI
CALISTAYI

-/ 5-6 EYLUL 2019

0DTU KULTUR VE KONGRE MERKEZI

ANTARCTIC ENVIRONMENT PROTECTION PROTOCOL
AND HOT TOPICS

Eda BAYAR?
8Cevre ve Sehircilik Bakanligi Mustafa Kemal Mahallesi, Eskisehir Yolu 9. Km No: 278
Cankaya Ankara
(eda.bayar@csh.gov.tr)

ABSTRACT

Not being under jurisdiction of any country, Antarctica is a natural laboratory with its
pristine environment and dedicated to common benefit of humankind. Antarctic Treaty has
been signed in 1959 in Washington in order to ensure use of Antarctica solely for amicable
deeds, provide easy conduction of scientific activities in Antarctica and to protect resources
in Antarctica. Turkey has become a party to Antarctic Treaty with cabinet decree numbered
244 on 03.08.1995. Environmental protection has always been the central theme for the
Antarctic Treaty parties. The sensitivity about environmental protection has resulted in
signing of Protocol on Environmental Protection to the Antarctic Treaty and establishment
of Committee for Environmental Protection. The Protocol designates the Antarctic Treaty
Area as 'a natural reserve, devoted to peace and science’, and provides a framework for the
‘comprehensive protection of the Antarctic environment and dependent and associated
ecosystems'. The six annexes to the Protocol are an integral component of this framework:
Annex 1 outlines procedures for environmental impact assessment of all activities; Annex
11 establishes rules for the protection of Antarctic Flora and Fauna; Annex 111 deals with the
management and disposal of wastes; Annex IV details measures for the prevention of
marine pollution; Annex V describes a framework for the designation and management of
special Antarctic areas; and Annex VI will establish a framework for liability arising from
environmental emergencies when it enters into force.

The Protocol entered into force on 14 January 1998 following ratification by all Antarctic
Treaty Consultative Parties. Committee for Environmental Protection meets on annual basis
in conjunction with Antarctic Treaty Consultative Meeting. As per 12" item of the
Protocol, the Committee provides advice to ATCM and work that cannot be completed
during the Committee Meetings is brought forward to the agenda on the next year’s
meeting. Intersessional Contact Groups are established to handle work undone.
Intersessional Contact Groups presents their reports in the following year’s meeting. Also,
the Committee updates its 5 year working plan.

As stated in Decision 2 (2017) Contracting Party requesting Consultative Status should
conduct scientific work in Antarctica and prove their interest in Antarctic science. It was
observed that information gained during such studies in the White Continent are used to
inform decision makers in the meetings of Committee for Environmental Protection. It is
deemed important in terms of Antarctic policy of Turkey, which is taking steps forward to
become a consultative party, to give priority to the hot topics handled in the Committee
meetings thus increase its visibility. Committee’s 2019 meeting’s the hot topics can be
considered as: anthropologic underwater noise and its impacts on marine life, climate
change and its relation to the non-native species, the impact on plastic pollution in
Antarctica, Ice Memory Project and protected areas.

Keywords: Antarctic Treaty, Committee of Environmental Protection, Environmental
Protection Protocol, Hot topics
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Antarktika Andlagsmasi’nin 2. ve 3. maddelerinde belirtildigi iizere, uluslararasi is birligi ile
hem bdlgenin korunmasi hem de arastirmalarin daha ekonomik ve verimli olmasinin
saglanmast amaglanmaktadir. Bakanligimiz uhdesinde yiiriitilmekte olan Antarktika
Bilimsel Aragtirma ve Bilim Ussii Projesi kapsaminda Antarktika Andlasmalar Sistemi
liyesi tlim {ilkelerle kutuplar konusunda is birligi yapilmasi hedeflenmekte olup bu husus
proje kapsaminda yiriitilen Ulusal Kutup Bilim Programi (2018-2022)’nda da yer
almaktadir. Kutup alanindaki uluslararast is birliklerinin, tilkemizin danigsman {ilke
statiisiine gegme hedefine katki saglamasi beklenmektedir.

Uluslararasi is birlikleri kapsaminda, belirlenen iilkelerle Mutabakat Zaptinin imzalanmasi,
bilim insanlarimin diger ilkelerin kutup {slerinde/seferlerinde gorev almasi, yabanci
iilkelere ait enstitii/merkez birimlerinin ziyaret edilmesi, ilgili tilkeler ile ortak etkinlik
diizenlenmesi, uluslararas1 kuruluslar ve birliklere iiyelik ve staj programlart olusturulmasi
hedeflenmektedir.

Ulusal Kutup Bilim Programi kapsaminda ikili is birlikleri gelistirmek amaciyla 2017
yilinda Ukrayna ve Sili ile, 2018 yilinda da Cekya, Belarus, Ingiltere, Giiney Koreve
Polonya ile Mutabakat Zapti imzalanmasi siireci baslatilmig olup Belarus ve Cekya ile
stire¢ tamamlanmistir. 2019 yilinda Japonya, Almanya, Rusya, Arjantin, Peru ve Norveg ile
stirecin baglatilmasi i¢in 6n goriismeler gergeklestirilmistir.

Tiirk bilim insanlarinin, yetenek ve yetkinliklerinin gelistirilmesi amaciyla, uzun yillardir
kutup bolgeleri ile ilgili ¢alismalar yiiriiten yabanci iilkelere ait kutup bilim isleri ya da
kutup programlarinin yiiriitiildiigii enstiti/birim/kurumlarda gorev almalarinin tegvik
edilmesi ile Tiirkiye’de eksik olan tecriibenin kisa siirede kazanilmasi hedeflenmektedir. Bu
kapsamda 2017 yilindan itibaren proje kapsaminda 7 {iilkenin iissiine 20 arastirmaci
gonderilmis olup, Polonya, Giiney Kore, Belgika, Cekya, Bulgaristan, Sili ve Kolombiya ile
bu konuda is birligine gidilmistir. Benzer sekilde, gergeklestirilen 3. Ulusal Antarktik Bilim
Seferi’nde Sili, Cekya ve Bulgaristan’dan aragtirmacilarin seferimize katilimi saglanmustir.

Yabanci iilkeler ile ortak etkinlik diizenlenmesi, kutuplar konusunda uluslararasi is
birliginin gelistirilmesi i¢in dnemli basamaklardan birisidir. Istanbul Teknik Universitesi ev
sahipliginde 2017 ve 2018 yillarinda Bulgaristan, Sili ve Giiney Kore ile ortak ¢alistaylar
gergeklestirilmistir.

Ulkemizin Antarktika Andlagsmalar Sistemi’nde danisman iilke statiisiinii kazanmas1 igin
uluslararas1 kuruluslar ve birliklere liye olunmasina yonelik faaliyetler yiiriitilmektedir.
Antarktik Bilim Komitesi (SCAR) ve Ulusal Antarktik Program Yiiriiticiileri Birligi
(COMNAP)’ne gozlemci liye olan statiimiiziin tam iiye devlet olarak degistirilmesi i¢in
caligmalar hizlandirilmistir.

Anahtar Kelimeler: Antarktika, is birligi, bilim, uluslararasi, kutup.
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ABSTRACT

As stipulated in Articles 2 and 3 of the Antarctic Treaty, the basic objectives of the
international cooperation are both to protect the region and to conduct research in a more
economic and efficient manner. The Antarctic Scientific Research and Science Base
Project, which is carried out under the auspices of the Presidency and responsibility of the
Ministry of Industry and Technology, aims to cooperate with all member states of the
Antarctic Treaty System (ATS) on the poles, and this issue is included also in the National
Polar Science Program (2018-2022). It is expected that international cooperations on the
poles contribute to Turkey's goal of becoming a consultative party.

Within the scope of international cooperations, the goals of the project include having
Memorandum of Understanding with the designated countries, assigning Turkish scientists
in polar science bases/expeditions of other countries, paying visits to polar institutes/centers
of ATS parties, organizing joint activities, admitting to international organizations and
unions, and establishing internship programs.

In order to develop bilateral cooperation within the frame of the National Polar Science
Program, Memorandum of Understanding process was initiated with Ukraine and Chile in
2017, and with Czechia, Belarus, the United Kingdom, South Korea, and Poland in 2018.
As of today, it has been signed with Belarus and Czechia, respectively. In 2019,
preliminary negotiations were conducted with Japan, Germany, Russia, Argentina, Peru,
and Norway to initiate the process.

In order to enhance skills and competencies, it is aimed that Turkey compensates its lack of
experience in a short period of time through promotion of assigning Turkish scientists in
polar science bases or polar research institutes/departments/organizations of ATS countries
that have been carrying out polar research for a long time. Within the scope of the project,
20 Turkish researchers conducted their scientific projects in the bases of Poland, South
Korea, Belgium, Czechia, Bulgaria, Chile, and Colombia since 2017. Similarly, researchers
from Chile, Czechia, and Bulgaria participated in our 3rd National Antarctic Expedition.

Having joint events with ATS members is seen as one of the important steps for
development of international cooperation on the poles. In line with this goal, Istanbul
Technical University hosted joint workshops with Bulgaria, Chile, and South Korea in 2017
and 2018.

Furthermore, Turkey undertakes a number of activities intended for admitting to
international organizations and associations in order to be a consultative party within the
Antarctic Treaty System. Within this scope, Turkey has accelerated its efforts to change its
current status of “associate member” to “full member” of the Scientific Committee on
Antarctic Research (SCAR) and of the Council of Managers of National Antarctic
Programs (COMNAP).

Keywords: Antarctica, collaboration, science, international, poles.
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Cogunlugu istisari ve Antarktika Andlagmasi’na taraf bircok lilke, Antarktika ile ilgili
yonetim yapisint olusturarak, bu yapinin etkin uygulanmasini saglamaktadir. Andlasmaya
taraf 54 iilkenin farkli politik ve ekonomik yapilara sahip olmasi yonetim yapilarinin
farklilagmasina sebep olmaktadir.
Antarktika Andlagmalar Sistemi’nin basta bilimsel arastirma olmak iizere, lojistik ve
cevresel boyutlarmin olmasi sebebiyle, bir¢cok iilkede farklilagtirilmis gorevler
dogrultusunda birden ¢cok kurumun Antarktika ile ilgili faaliyetlerden sorumlu oldugunu
soyleyebilmek miimkiindiir. Bu kurumlar o6zellikle politik kararlarin verilmesi igin iist
kurullar, yasal ve finansal konularin ¢6ziimi i¢in Bakanliklar, lojistik ve operasyonel
hususlarin yiiriitiilmesi igin enstitiiler, bilim ve aragtirma konularinin takibi i¢in enstiti,
arastirma konseyleri ve liniversiteler olabilmektedir.
S6z konusu kurumlarin odaginda Kutup Enstitiileri bulunmakta ve ydnetim yapisinda
oldugu gibi enstitiillerin de bulunduklar iilkelere gore farkli gérev ve sorumluluklar
bulunmaktadir. Genel olarak kutup enstitilerinin Ulusal Antarktik Programlarinin
yiriitiiciisii oldugu goriilmektedir.
2017 yilindan itibaren Cumhurbaskanligr himayesinde ve Sanayi ve Teknoloji Bakanligi
uhdesinde ve Istanbul Teknik Universitesi Kutup Uygulamalar1 Arastirma Merkezi teknik
koordinasyonunda yiiriitiilmekte olan “Antarktika Bilimsel Arastirma ve Bilim Ussii
Projesi” ile Antarktika Andlagmalar Sistemi’nde istisari taraf olma hedefi bulunmaktadir.
Bu hedef dogrultusunda gectigimiz ii¢ sene igerisinde seferler bilim programu yiiriitiiciligi,
ulusal ve uluslararas: faaliyetler gerceklestirilmistir. Her sene gergeklestirilen faaliyetlerin
kapsami ve 6lgeginin artmasi sebebiyle ilgili yonetisim yapisinin irdelenmesi ve ihtiyaclari
karsilayacak bir modelin olusturulmasi konusu 6n plana ¢ikmaktadir.
Ote yandan Antarktika ile ilgili kararlarin alindig1 ve her sene diizenlenmekte olan
Antarktika Andlagmasi Danigsma Toplantisi’nin 40.’sinda istisari devletler tarafindan kabul
edilen 2 nolu kararda istisari taraf olmak isteyen iilkelerin takip etmesi gereken yontem ve
kriterleri agiklayan bir rehber belge olusturulmustur. Bu belgede basvuru dosyasinda
Antarktika iglerinin kurumsal yapilanmasinin tanimlanmasi ve siirece dahil olan diger tim
resmi kuruluglarin ve sivil toplum kuruluslarimin listelenmesi talep edilmektedir.
Bu bilgiler dogrultusunda g¢aligmanin amac istisari iilkelerin Antarktika ilgili yonetim
yapist, kurumlarm gorev ve sorumluluklari, kutup enstitiilerinin goérev ve yapilarinin
incelenmesi ve lilkemiz i¢in ¢ikarimda bulunulmasidir.
Calisma kapsaminda diger iilkelerin Ulusal Antarktik Program yiiriitiiciileri ile iletisime
gecilmis ve wuluslararast komisyon ve platformlarin Antarktika ile ilgili kaynaklart
incelenmistir.

Anahtar Kelimeler: Antarktika, istigsari taraf, kutup enstitiileri, kurumsal yapilanma,
yonetim
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ABSTRACT
Many countries, the majority of which are consultative and party to the Antarctic Treaty,
have established their management structure related to Antarctica and ensured the effective
implementation of this structure. Different political and economic structure of 54 countries
that are party to Treaty have lead to differentiation of the management models of Antarctic
related affairs.
Since the Antarctic Treaty System has logistical, environmental and especially scientific
research aspect, it is possible to say that in many countries, more than one institution is
responsible for the activities related to Antarctica. These institutions can be supreme boards
for assessment of political issues; Ministries for solving legal and financial issues; institutes
for carrying out logistics and operational issues; institutes, research councils and
universities for monitoring of science and research.
Polar Institutes are the focus of these institutions. These institutes, as well as the
administrative structures, have different duties and responsibilities depending on the
counrties’ policies and strategies. In general, polar institutes are the main executors of
National Antarctic Programs.
Since 2017, the Antarctic Scientific Research and Science Base Project, which has been
carried out under the auspices of the Presidency and responsibility of the Ministry of
Industry and Technology and the technical coordination of Istanbul Technical University
Polar Applications Research Center, has the final objective of being a “Consultative Party”
in Antarctic Treaty System. In line with this goal, within three years of time, the National
Polar Science Program initiated to be implemented, national expeditions have been carried
out and national and international activities regarding polar issues have been realized. By
the increasing pace in the scope and scale of the activities carried out each year, the issue of
examining the relevant governance structure and creating a model that meets the needs
becomes the core issue.
On the other hand, at 40™ meeting of the Antarctic Treaty Consultative Meeting a guiding
document, named as decision 2, clarifying methods and criteria in order to meet the
Consultative Status was accepted. In this document the identification of the institutional
structure of Antarctic affairs and listing of all other governmental and non-governmental
organizations involved in the process are requested in the application dossier.
The aim of this study is to examine the Antarctic affairs management structure of the
consultative countries, the duties and responsibilities of the institutions, the duties and
structures of the polar institutes and eventually to make inferences for our country.
Within the scope of the study, the National Antarctic Program executives of other countries
were contacted and the sources of international commissions and platforms related to
Antarctica were examined.

Keywords: Antarctica, Consultative Party, Polar Institutes institutional structure,
management
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+ 65° istii enlem kusagindaki Giines-Diinya acilari ile ilgili olarak agikca ifade edilmis
hesaplamalar yoktur. Hesaplamalar + 65° alt1 enlem kusagi icin daha hassas sonuglar
vermektedir. Ancak Atnali Adasi yaklasik 67° Gliney enlemindedir ve bu nedenle bu tiir
hesaplar1 65° i¢cin yapmak, Atnali Adasinda Diinya yiizeyine gelen giines enerjisi miktarlari
ile ilgili ipuglar1 verecektir.

Bu sunusta, 65° S enleminde acik bir ortalama Aralik giiniinde yatay bir yiizeye ve, yiizii
kuzeye bakan dikey bir yiizeye diisen giines enerjisi miktarlar1 hesaplarimizin sonuglarini
verecegiz. Aralik aymin ortalama giiniiniidde giin uzunlugu yaklasik 20 saat olup giines 20
saat boyunca gokyiiziinde kalir fakat Giinesin yiiksekligi giin boyu 6nemli oranda degisir.
Bu durumda, Giines yatay yiizeye 20 saat boyunca diiserken, kuzeye bakan dik bir yiizeye
daha kisa bir siire diigecektir. Bunun nedeni, Kuzeye bakan dik yiizeye Giinesin, normal
dogusundan daha sonra dogmasi ve ayni zamanda bu ylizeyden normal batisindan daha
once batmasidir. Bu durum, kuzeye bakan dik yiizeyin her iki yiiziine gelen giines enerjisi
hesaplamalarini zorlagtiracaktir. Giinesten gelen enerjinin bilegenleri olan direkt,
gokyiiziinden gelen difuz ve yerden yansiyan difuz miktarlarimin hesaplanmast
gerekecektir. Budurum ise 6nemli olan, kutupa yakin bolgelerde giines enerjisi fotovoltaik
(FV) modiillerin yatay olarak m1 yoksa dikey olarak mu yerlestirilmesinin daha iyi olacagi
sorusunu giindeme getirir. Yatay olarak yerlestirildiginde tek tarafli modiller kullanilmasi
gerekirken, dikey yerlestirmelerde ¢ift tarafli modiillerin kullanilabilecegi de dikkate
alinmalidir.

Bu ¢alismada 65° enleminde, agik bir Ocak ayi1 giliniinde saatlik olarak yatay, ve kuzeye
bakan dikey FV modiilleri iizerine diisen giines enerjisi miktarlarini hesapladik. Ayrica
dikey duran FV modiillerin arka yiizeylerine gelen giines enerjisi hesaplamalarini, son
siralarda gelistirdigimiz bir model ile ger¢eklestirdik. Ek olarak yatay duran tek tarafli ve
dikey duran ¢ift tarafli FV modiillerinin enerji {iretimlerinin de hesaplamalarini yaptik.
Sonuglarimiz dik duran g¢ift tarafli modiillerin ¢ok daha iyi olacagini gosterdi. Dikey
yerlestirilen yiizeylerde golgeleme etkilerinin de dikkate alinmasi gerekir ki bu durum
Atnal1 adasinda kullanilabilecek alanlar s6z konusu oldugunda kisitlayict bir etken
olmamalidir.

Anahtar Kelimeler: Antarktika, Antarktiak giines enerjisi, Giines fotovoltaik Giines FV.
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ISLAND: HARVESTING THE ENERGY FROM THE SUN

B. Durusoyapb, G. Islamova, B. G. AKinogluap.c*
a METU Dept. of Physics 06800 Ankara
b METU-GUNAM, Ankara
¢ METU -ESS, Ankara
(*Corresponding author e-mail: bulo@metu.edu.tr)

ABSTRACT

Calculations of Sun-Earth angles above + 65° latitudes are not clearly outlined yet. The
calculation schemes gives rather accurate results for latitudes below £ 65°. In any case, the
latitude of Horse Shoe Island is about 67° S, so to carry out such calculations for 65° seems
appropriate to give some clues about the solar irradiation reaching the surface of Earth at
Horse Shoe island.

In this presentation, we give the results of our calculations about incident solar energy on a
horizontal and a North facing vertical surfaces for a clear mean day of January and at a
latitude of 65° S. The day-length for a mean day of January is around 20 hours, so the Sun
is shining for 20 hours even though the altitude varies considerably within the day. Thus,
although the Sun is shining onto the horizontal surface for about 20 hours, on a North
facing vertical surface it is less than that as the Sun rises later after its rise from the horizon,
and also the Sun sets earlier than the setting of it from the horizon. Thus, this puts a rather
challenging calculation of the incident radiation on a north facing vertical surface if we aim
to calculate also the solar irradiation at the back of the vertical surface. One needs to
consider various components of solar irradiation such as beam; sky diffuse and ground
reflected diffuse. This brings an important question if using solar photovoltaic (PV) vertical
bifacial module would be better in terms of energy yield than using horizontally installed
mono-facial module close the poles or not. It should be considered that mono-facial
modules should be used for the horizontal installations while bifacial modules can be used
in vertical installments.

In this study we calculated hourly solar irradiation on a clear day of January incident on
horizontal and vertical PV modules at latitude 65° S. In addition, we used a model that we
developed recently to calculate the solar irradiation on the back surface of the vertical solar
PV modules. We also calculated the energy yields of the mono-facial horizontal module
and vertical bifacial module. The results showed that bifacial vertical module is much better
than horizontal mono-facial. The shadowing effect yet should be handled carefully for the
vertical installations, nevertheless the land area to be used should not be a limiting factor in
Horse Shoe island.

Keywords: Antarctica, Solar energy, Solar energy Antarctica, Solar photovoltaic, Solar
PV.
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ANTARKTIKA SOZLESMESI CEVRE KORUMA
PROTOKOLUNE GENEL BAKIS VE TURKIYE’NIN iC
MEVZUATINA AKTARIM CALISMALARI

Huri EYUBOGLU®
8Cevre ve Sehircilik Bakanligi Mustafa Kemal Mahallesi, Eskisehir Yolu 9. Km No: 278
Cankaya Ankara
(huri.eyuboglu@csb.gov.tr)
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Ulkemiz, Antarktika Sozlesmesi’nde oy hakki elde edebilmek icin danisman iilke statiisiine
erismeyi hedeflemektedir. Bu dogrultuda gerceklestirilen c¢alismalar kapsaminda,
Antarktika Sozlesmesi Cevre Koruma Protokolii’ne ve tiim eklerine resmen taraf
oldugumuz, 24.05.2017 tarihli ve 30075 sayili Resmi Gazete’de yayimlanarak bildirilmistir.
Antarktika Sozlesmesi Cevre Koruma Protokolli, Antarktika c¢evresinin korunmasi
konusunda bir rehber niteligindedir. Ekleri ise, Taraf Ulkelerin Kitadaki sorumluluklarina
iliskin bir ¢ergeve g¢izmektedir. Ancak, Protokoliin isletilebilmesi i¢in sorumlu kurum ve
kuruluglarin belirlenmesi ve bu hususun bir mevzuat c¢alismasi ile ele alinmasi
gerekmektedir. Ornegin, bilimsel ¢alismalar i¢in Kitada yapilmasi planlanan drneklemelere
iliskin gerekli izinlerin alinmasi gerekmektedir. Ulkemizde izin vermeye yetkili
kurum/kurulus heniiz belirli olmamakla birlikte mevzuat ile belirlenmesi gerekmektedir.
Danigman iilke olma yolunda atilacak iki 6nemli adim vardir. Bu adimlar, ulusal bir
bilimsel program belirleyerek, yeterli ve tatmin edici ¢caligmalar gerceklestirmek; ¢evrenin
korunacagina iligkin gerekli yasal c¢aligmalari yapmak ve sahada uygulanmasini
saglamaktir. Ulkemiz, “Antarktika’ya Bilimsel Us Kurulmasi Projesi” kapsaminda
hazirlanan Ulusal Kutup Bilimsel Programi gercevesinde gerek ulusal sefer gerekse ikili
isbirligi calismalarin1 iITU POLREC koordinasyonunda organize etmektedir.

Protokoliin Odak Noktaligini yiiriiten Cevre ve Sehircilik Bakanligi, diger ilkelerin
Antarktika S6zlesmesi Cevre Koruma Protokolii’nii i¢ mevzuatina nasil aktardiklari, sahada
uygulamalar esnasinda karsilastiklart sorunlari nasil ¢ozdiikleri ve paydas kurumlarini nasil
koordine ettiklerine iliskin hususlarda bilgi almak i¢in, Sili’nin King George Adasi’nda
bulunan bilimsel {issiine 2018 y1l1 Ocak ayinda bir ziyaret ger¢eklestirmistir. Ayrica Sili’nin
Punta Arenas’ta bulunan Sili Antarktik Enstitiisii’'ne (INACH) de bu ziyaret kapsaminda
gidilmistir. Ziyaret siiresince, Protokol ve eklerinin sahada ve idari anlamda
uygulanmasindan sorumlu olan yetkililer ile toplantilar gerceklestirilmis, diger {islerde ve
bilimsel c¢alismalarin gergeklestirildigi sahalarda bilim insanlarina eslik edilerek bilimsel
caligmalar esnasinda Protokoliin nasil uygulandigina iliskin gézlemler yapilmistir. Edinilen
tecriibe dogrultusunda, ilgili ulusal mevzuatla birlikte MARPOL gibi uluslararasi
anlagmalara uyumlu bir sekilde Antarktika ¢evresinin korunmasina iligkin usul ve esaslari
belirlemek amaciyla taslak mevzuat g¢alismasi yiriitilmekte ve sahada uygulamaya
konulmasi1 hedeflenmektedir.

Bu mevzuat ¢alismasinda, Protokoliin, taraf iilkelerin i¢ mevzuatina aktarim siire¢lerinde
edinilen tecriibelere iliskin gozlemler ve iilkemiz i¢ mevzuatina aktarim siirecinde goz
oniinde bulundurulmasi gerektigi diistiniilen hususlar konu alinmaktadir.

Anahtar Kelimeler: Antarktika’ya Bilimsel Us Kurulmas1 Projesi, Antarktika Sézlesmesi
Cevre Koruma Protokolii, Cevre ve Sehircilik Bakanligi, INACH, Mevzuat Caligsmasi
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A GENERAL OUTLOOK ON ENVIRONMENTAL
PROTECTION PROTOCOL TO THE ANTARCTIC TREATY
AND STUDIES ON TRANSPOSITION TO TURKISH
LEGISLATION

Huri EYUBOGLU?
Cevre ve Sehircilik Bakanligi Mustafa Kemal Mahallesi, Eskigehir Yolu 9. Km No: 278
Cankaya Ankara
(huri.eyuboglu@csb.gov.tr)

ABSTRACT

Turkey is aiming to be a consultative member of the Antarctic Treaty in order to acquire
voting rights. In this direction, Turkey notified its ratification of the Protocol on
Environmental Protection to the Antarctic Treaty and its annexes via Official Gazette dated
24.05.2017 numbered 30075. The Protocol on Environmental Protection to the Antarctic
Treaty provides guidance to protection of the Antarctic environment. Its annexes draw a
frame about the contracting parties’ responsibilities to the Continent. However, in order to
operate the Protocol, related institutions should be determined and their responsibilities
should be handled with a legislative study. For instance, samples required for a scientific
study in Antarctica can be taken only with a permit. The authorized body that can issue a
permit is not determined in Turkey and it should be determined via a legislation. There two
important steps to be taken to become a consultative member. These steps are to establish a
national Antarctic programme and realize satisfying and efficient studies, to carry out the
necessary legal studies regarding the protection of the environment, and to ensure its
implementation in the field. Turkey organizes both national expedition and bilateral
cooperation activities under the coordination of ITU POLREC within the framework of the
National Polar Scientific Program prepared within the scope of the “Establishment of
Scientific Base Project in Antarctica”.

Ministry of Environment and Urbanization, the focal point of the Protocol, visited Chile’s
scientific base located in King George Island in January 2018 to observe and be informed
about how they transposed the Protocol to their legislation, how do they solve problems
faced on field, how they coordinate stakeholder institutions. Chilean Antarctic Institute
(INACH) located in Punta Arenas was also visited. During the visit, meetings were held
with the authorities responsible for the implementation of the Protocol and its annexes in
the field and in administrative terms, and observations were made on how the Protocol was
implemented during scientific studies by accompanying scientists at other bases and sites
where scientific studies were carried out. According to the experience gained, the draft
legislation study is carried out in order to determine the principles and procedures for the
protection of the Antarctic environment in line with the relevant national legislation and
international agreements such as MARPOL and is aimed to be implemented in the field.

This legislative study contains insights that should be considered during transposition
studies and observations regarding experiences of other contracting parties during their own
transposition process.

Keywords: Establishment of Scientific Base Project in Antarctica, Environmental
Protection Protocol to the Antarctic Treaty, INACH, Ministry of Environment and
Urbanization, Legislation study
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TURKIYE’NIN ARKTIK YOL HARITASI iCIN BIiR
LITERATUR TARAMASI: FIRSATLAR VE ZORLUKLAR

Mehmet Efe Biresselioglu®, Muhittin Hakan Demir?, Sitki Egeli®, Ozlem
Dogerlioglu Isiksungur®, Altan Kayacan®
2[zmir Ekonomi Universitesi, Sakarya Cad. No:156 Bal¢ova/lzmir
(efe.biresselioglu@ieu.edu.tr)
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Kuzey Kutbu (Arktik) Bolgesi, iklim degisikligi sonucu sicakliklarin hizla artmasi, bunun
sonucunda buzullarin erimesi ile bdlgede kullanilabilir hale gelen petrol ve dogalgaz
kaynaklarmin kullanimi ve paylasimi yoniindeki uluslararasi miicadele sonucunda 6zellikle
son on yillarda giderek dnemli bir bolge haline gelmistir. Kiyidas devletler (littoral states)
basta olmak iizere diger devletler ve ulusal ve uluslararasi enerji sirketleri gibi tiim pek ¢cok
aktor, bolgedeki, petrol ve dogalgaz kaynaklarinin yaninda, yeni olusan lojistik gilizergah
secenekleri ile uluslararasi ticaret, bolgedeki gelismelerle ilgili yeni stratejiler gelistirilmesi
gerekliligi ile savunma ve giivenlik alanlari ile de 6nemli 6l¢iide ilgilenmektedir.

Gelisen bu yeni durumda Tiirkiye’nin de Kuzey Kutbu Bolgesi’nde s6z sahibi olabilmesi
i¢in girisimler baslamistir. Tiirkiye’nin de Kuzey Kutbu Bolgesi’nde s6z sahibi olabilmesi
yoniinde karsilasilan zorluklar ve firsatlarin degerlendirilmesi igin detayli bir literatiir
taramast yapilmistir. Calismada, Kuzey Kutbu Boélgesi ile ilgili 200’{in {izerinde eser
incelenmistir. Yapilan caligmada, “politik” ve ekonomik parametrelerin en siklikla
tartigtldigr goriilmistiir. Bunun yaninda , “yasal”, “savunma-giivenlik”, “cevresel” ve
“enerji” alanindaki parametrelerin de onemli oldugu ortaya ¢ikmustir. Ayrica “sosyo-
kiiltiirel”, “teknolojik™ alanlarin da dikkate alinmasi gerekmektedir. Ekonomik, enerji ve
lojistik alanlarinda yogunluklu olarak firsatlarin 6n plana ¢iktigi, “politik”, “yasal” ve
cevresel” alanlarda ise zorluklarin daha ¢ok vurgulandig: tesbit edilmistir.

Bu dogrultuda, Tiirkiye’nin Kuzey Kutbu Bolgesi ile ilgili stratejik konumlanmasina yon
verecek bir yol haritasi hazirlanmasi igin yapilacak ¢alismanin gergevesi, politik, ekonomik,
sosyo-kiiltiirel, teknolojik, ¢evresel, yasal, savunma-giivenlik, enerji ve lojistik
parametreleri ile olusturulmustur.

Anahtar Kelimeler: Arktik Bolgesi, Tiirkiye, Firsatlar, Zorluklar, Literatiir Taramasi
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A LITERATURE REVIEW FOR THE ARCTIC ROADMAP OF
TURKEY: OPPORTUNITIES AND CHALLENGES

Mehmet Efe Biresselioglu®, Muhittin Hakan Demir?®, Sitki Egeli®, Ozlem
Dégerlioglu Isiksungur?®, Altan Kayacan®
2[zmir University of Economics, Sakarya Cad. No:156 Balgcova/lzmir
(efe.biresselioglu@ieu.edu.tr)

ABSTRACT

The Arctic Region has become an increasingly important region in recent decades due to
the international struggle for the use and sharing of existing oil and natural gas resources
that have become available in the region following a rapid increase in temperatures because
of climate change and the melting of glaciers. Many actors in the region, especially the
littoral states, together with big powers, and national and international energy companies
are in need of establishing new strategies for recent changes in the region, referring to
defense and security domains, oil and natural gas resources in the region, the emergence of
new logistics routes, and arising opportunities for international trade.

In the aftermath of these developments, Turkey has designed new initiatives to have the
right and power to influence the Arctic region’s future. Accordingly, a state-of-the-art and
comprehensive literature review has been conducted to assess the existing opportunities and
challenges in the region. In this study, more than 200 manuscripts related to the Arctic
Region were analyzed. It is observed that political and economic parameters were discussed
most frequently compared to others. In addition, the parameters concerning legal, defense-
security, environmental and energy were also highlighted as vital. Moreover, socio-cultural
and technological domains should be taken into consideration. The evidence derived from
the literature review puts forward that opportunities appear in the fields of economy, energy
and logistics, whereas challenges are emphasized more frequently pertaining to political,
legal and environmental domains.

To this end, the roadmap for Turkey's involvement to Arctic Region will be exploited from

the aspects of political, economic, socio-cultural, technological, environmental, legal,
defense-security, energy and logistics parameters.

Keywords: Arctic Region, Turkey, Challenges, Opportunities, Literature Review
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Kiiresel iklim degisikliginin dogal sonucundan biri olarak Arktik ve Antarktik bolgelerinde
meydana gelen deniz buzlarindaki erime ve incelmeler ile birlikte 6zellikle Arktik’teki
denizyollari; deniz ulastirmasi agisindan seyir siirelerinin kisalmasi, maliyetin azalmasi gibi
sagladig1 avantajlar ile c¢ekici hale gelmistir. Son yillarda kutup bdélgelerinde ticari ve
turizm amagli denizcilik faaliyetlerinin arttig1 gézlemlenmektedir. Bolge hava kosullarinin
elverigsizligi, harita ve haberlesme sistemlerinin yetersizlikleri gibi hususlar gemiler i¢in
ciddi riskler teskil etmektedir. Bununla birlikte gemi trafigi artarken, gemi kaynakli ¢cevre
kirliligi ve deniz kazasi riskleri de artmaktadir. Maalesef son yillarda Arktik’te bir¢ok deniz
kazasi olmustur. Uluslararas1 Denizcilik Orgiitii (IMO), kutup bolgelerinin korunmasi,
denizcilerin ve yolcularin giivenligine iliskin kaygilar1 gidermek ilizere harekete gecerek;
Kutup Sularinda Caligan Gemilere Yonelik Uluslararast Kutup Kodunu (Polar Code) 1
Ocak 2017'de yaymlamistir. Her iki Kutup bdlgesi i¢in gegerli olan bir Kutup Kodu
mevcuttur. Ancak her iki bolge benzer 6zelliklere sahipken hukuksal ve politik agidan gok
temel farkliliklar1 vardir. Ayrica Kuzey denizi kitalar ile gevrili iken, Antarktika Giiney
Okyanusu ile cevrilidir. Bu temel durum bile deniz ulastirmasi ve arama/kurtarma
operasyonlarmin standartlarinin ayni olamayacagini gostermektedir. Ayrica 6zel statiisii
olan Antarktika kitasi i¢in 6nemli bir ek koruma saglayip saglamadigina dair bir tartisma
vardir. Bu ¢aligmada Kutup Kodu’nun igerigi ve yeterliligi hakkinda degerlendirmelerde
bulunacagiz.

Anahtar Kelimeler: Kiiresel Iklim Degisikligi, Kutup Bolgeleri, Kutup Kodu, Kutup
Bolgelerinde Seyir
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IMPLEMENTATIONS OF POLAR CODE FOR SHIPS
OPERATING IN POLAR WATERS.

Ozgun OKTAR?, Meric KARAHALIL?, Sinan YIRMIBESOGLU?,
Burcu OZSOY*
Y1stanbul Technical University Polar Research Center, “Istanbul Technical University,
Maritime Transportation Engineering., Istanbul *ozgunoktar@gmail.com

ABSTRACT

One of the natural consequences of global climate change is the melting and thinning of sea
ice in the Arctic and Antarctic regions. In terms of maritime transportation, it has become
attractive with the advantages it provides such as shortening of cruise times and reduced
cost. It is observed that maritime activities for commercial and tourism purposes have
increased in polar regions in recent years. The harsh weather conditions in the region and
the inadequacy of maps and communication systems pose serious risks for the ships.
However, while ship traffic increases, environmental pollution and marine accident risks
are also increasing. Unfortunately, there have been many marine accidents in the Arctic in
recent years. The International Maritime Organization (IMO) took action to address
concerns about the protection of polar regions and the safety of seafarers and passengers;
On January 1, 2017, the International Polar Code for Ships Operating in Polar Waters was
published. There is just one Polar Code that applies to both Pole regions. However, while
both regions have similar characteristics, there are fundamental differences in legal and
political terms. For instance, Antarctic is also surrounded by the Antarctic Southern Ocean,
while the North sea is surrounded by continents. Even this basic situation shows that the
standards of maritime transport and search and rescue operations cannot be the same. There
is also a debate as to whether it provides significant additional protection for the Antarctic
continent with special status. In this study, we will evaluate the content and adequacy of the
Pole Code.

Key Words: Global Climate Change, Arctic Regions, Polar Code, Polar Navigation
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ARKTIK ROTALARI VE HUKUKi DURUM
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Yasan kiiresel 1sinma ve teknolojide gelismeler sonrasinda buz kapli sularda seyir
kolaylagsmistir. Kuzey Buz Denizindeki su yollarinin énemi giderek artmaktadir. Ancak
Rusya ve Kanada’nin bolgedeki egemenlik miicadeleleri sebebiyle yapmis olduklart hukuki
diizenlemeler sebebiyle bolgenin aktif bir sekilde kullanilmasina engel olmaktadir. Kuzey
Buz Denizinde, Kanada’nin kontroliinde bulunan Kuzeybati Gegidi (NWP) ve Rusya’nin
kontroliinde bulunan Kuzey Gegisi (NSR) seklinde iki yol ¢ikmaktadir. Kuzey Buz
Denizinde serbest gecis tartismast yasanmaktadir. Bolge bogazlarimi diizenleyen 6zel bir
anlasma bulunmamaktadir. Birlesmis Milletler Deniz Hukuku Soézlesmesi uluslararasi
bogazlar: diizenleyen kisim i¢in madde 36°y1 inceledigimiz zaman “esit uygunlukta bir agik
deniz yolunun” ifadesi ge¢mektedir. Kanaatimizce bu kisim diginda kalan diger kisimlar
aciktir ve bogazlarin kaderini bu ifade belirleyecektir. Birlesmis Milletler Deniz Hukuku
Sozlesmesi madde 234 geregince sahil devletlerin buz kapli sular i¢in serbest ge¢is hakkina
zarar vermeden diizenleme yapma hakki bulunmaktadir.

Arktika bolgesinin en 6nemli zenginligi petroldiir. Kuzey Buz Denizinde her ne kadar
zengin hidrokarbon yataklar1 bulunsa da bunlara erisim kolay degildir. Bolgedeki petrol
kaynaklarmin 6nemini ve yapilan petrol arama galigmalarmin temel nedenini ortaya
koyabilmek i¢in petrol fiyatlarinin ge¢misi ve c¢ikarma maliyetleri {izerinde durmak
gerekmektedir. Ayrica olasi bir yag kirliliginin ekosisteme verecegi zarar muazzam olacak
ve kirlilikle miicadele diger denizlerden daha zor olacaktir.

Ulkemizin Kuzey Buz Denizi’nde yasanan gelismelerden ¢ikarabilecegi dersler vardir.
Tiirkiye acisindan bogazlar ve yapilmasi planlanan Kanal Istanbul projesinin hukuki
durumu igin de oldukga 6nem arz etmektedir. Ulkemizde bogazlarin durumunu diizenleyen
Montrd Bogazlar Soézlesmesi mevcuttur. Ancak dogal bogazlara bir alternatifin olma
durumu diinya {izerinde sadece Kuzey Buz Denizinde goriilmektedir. Bunun yaninda Rusya
gibi denizci bir iilke i¢in Tiirk Bogazlarinda yasanan gecikmeleri ve artan maliyetleri
onlemek i¢in Kuzey Buz Denizi alternatif olarak kullanilabilir.

Anahtar Kelimeler: Buz Kapl Sular, Kuzey Gegisi, Kuzeybati Gegisi, Yag Kirliligi,
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ABSTRACT

Sailing in the ice-covered waters has become more accessible due to the global warming
and advancements in technology. Hence, the routes in the Arctic Ocean is also gradually
getting more attention. Although sailing in the Arctic Ocean has been easier, Canadian and
Russian regulations which are influenced by their strategies to gain sovereignty over the
region limit the active use of the region. In the Arctic Ocean, there are two roads, the
Northwest Passage (NWP) controlled by Canada and the Northern Sea Routes (NSR)
controlled by Russia.

There is an ongoing debate on freedom of Navigation in the Arctic Ocean as there is no
agreement to regulate the straits of the region. The part of the Article 36 of the United
Nations Convention on the Law of the Sea, which regulates the international straits, states
“similar convenience”. In my opinion, other parts of this section are vague, and this
statement will determine the fate of the straits. The Article 234 of the United Nations
Convention on the Law of the Sea allows coastal states to regulate the free passage for ice-
covered waters without violating the right of free passage. The most important source of
wealth for the Arctic region is oil. Although there are rich hydrocarbon resources in the
Arctic Ocean, they are not easy to access. In order to reveal the importance of oil resources
in the region and the main reason for the oil exploration, it is critical to understand the
history of oil prices and the extraction costs. In addition, the potential damage to the
ecosystem due to the oil pollution will be tremendous and will be more difficult to clean up
than it is for other seas.

There are lessons that our country can learn from the developments in the Arctic Ocean,
despite the its distance to Turkey. The region is critical for the legal status of our straits and
the planned Channel Istanbul. The Montreux Straits Convention regulates the status of the
straits in our country. However, the alternative routes to natural straits is only visible in the
Arctic Ocean. In addition, for a sailor country like Russia, the Arctic Ocean can be used as
an alternative to avoid delays and increasing costs in the Turkish Straits.

Keywords: Ice Covered Waters, Northern Sea Route, Northwest Passage, Oil Pollution,
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Son yiizyilda sanayilegsmenin bir sonucu olarak tetiklenen kiiresel iklim degisikligi birgok
sorunu beraberinde getirmistir. Mevcut durumda kiiresel iklim degisikliginin sonuglart
Arktik’te dramatik sekilde gozlemlenmektedir ve erken uyarici bir 6rnek olarak
degerlendirilmelidir. Arktik, deniz buzlarinin erimesi ile jeopolitik ve jeoekonomik agidan
daha 6nemli bir bolge haline gelmistir. Ozellikle denizcilik alanindaki artan faaliyetler ile
siir devletlerinin bolgedeki ¢ikar ¢atigmalari, kiiresel iklim degisikligi ve meydana gelen
felaketler, cevre suglari ve yasadist olaylar gibi tehdit ve risk degerlendirmelerini giindeme
getirmektedir. Deniz giivenligi alaninda hangi tehditlerin dahil edilmesi gerektigi, kiiresel
iklim degisikligi ve deniz kazalar1 deniz giivenligi problemi olup olmadig: ise literatiirdeki
diger soru isaretleridir.

Son yillarda kutup bolgelerinde ticari ve turizm amacgl denizcilik faaliyetlerinin arttigt
gozlemlenmektedir. Gemi trafigi artarken, gemi kaynakli ¢evre kirliligi ve deniz kazasi
riskleri de artmaktadir. Deniz giivenligi ve emniyeti kapsaminda bolgede gerceklesen deniz
kazalarmin degerlendirilmesi ve sebeplerinin anlagilmast  gelecekteki risklerin
onlenmesinde 6nem arz etmektedir. Ciinkii bu kazalarin ciddi politik, ¢evresel ve ekonomik
sonuglart olacaktir. Arktik iilkeleri, hedeflerine ulagsmak ve g¢ikarlarim giivence altina
almak, risklerin ve zorluklarin istesinden gelmek ve giivenli ve istikrarli bir bdlge
saglamak icin isbirligi i¢inde ¢alismaktadir. Ancak, aralarinda agikca artan gerilimlerde
mevcuttur. Bu {ilkelerin baz1 bolgelerde ve 200 deniz mili sonrasinda ortlisen kita sahanligi
egemenlik hakki iddialar1 jeopolitik bir yarist tetiklemektedir. Birlesmis Milletler Deniz
Hukuku Soézlesmesine (BMDHS) gore, devletlerin miinhasir ekonomik boélgelerinde
(MEB), denizde ve deniz dibinde ki canli, cansiz olmak iizere dogal kaynaklarin ¢ikarilmasi
ve igletilmesi hakkini tanimas1 sebebiyle, mevcut durumda agik deniz olarak tanimlanan bu
sahipsiz bolgelerdeki iddialar, bolgedeki gevre ve emniyet politikalarini etkileyebilecegi
tahmin edilmektedir. Bu kapsamda Arktik’in ¢ok uluslu bir sisteme dahil edilmesi biiyiik
Oonem tasimaktadir. Arktik’te yasanan degisimlerle beraber bdlgede yasanacak politik
gelismeleri tahmin etmesi zordur. Bu durum erimenin siirecine, diinyadaki ekonomik
gelismelere, dogal kaynak ve enerji ihtiyacina ve agilacak deniz yollarmin tercih
edilebilirligine gore sekillenecektir.
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ABSTRACT

Global climate change triggered as a result of industrialization in the last century and it has
brought many problems. Currently, the consequences of global climate change are
dramatically observed in the Arctic and it should be regarded as an early stimulus example.
The Arctic has become more important region in terms of geopolitics and geoeconomics
with the melting of sea ice. In particular, increasing activities in the maritime field and
border conflicts of interest in the region, global climate change and disasters, environmental
crimes and illegal incidents bring threats and risk assessments to the agenda. What threats
should be included in the area of maritime security? There is a debate in the literature that if
global climate change and maritime accidents can be assumed as maritime security
problems ?

It is observed that maritime activities for commercial and tourism purposes have increased
in polar regions in recent years. While the ship traffic increases, the risks of environmental
pollution and maritime accidents caused by the ship increase. Within the scope of maritime
safety and security, the assessment and understanding of the causes of marine accidents in
the region is important in preventing future risks. Because these accidents will have serious
political, environmental and economic consequences. Arctic countries work together to
achieve their goals and safeguard their interests, overcome risks and challenges, and ensure
a safe and stable region. However, there are clearly increasing tensions between them. In
some regions and over 200 nautical miles, these countries overlapping continental shelf
claims of sovereignty trigger a geopolitical race. According to the United Nations
Convention on the Law of the Sea (UNCLQS), the claims in these derelict regions, which
are currently defined as open seas, are recognized in the economic zones and safety
policies. In this context, the inclusion of the Arctic in a multinational system is of great
importance. It is difficult to predict the political developments in the region with changes.
This will be shaped according to the process of melting, economic developments in the
world, the need for natural resources and energy and the preferability of the sea routes.

Keyword (s): Arctic, Maritime Activities, Security, Safety, Arctic Council.
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0z

Tiirkiye’nin Antarktika’da Arastirma Ussii kurulus siireci TC Cumhurbaskanlig
himayelerinde, Bilim, Sanayi ve Teknoloji Bakanlig1 uhdesinde, ITU Rektorliigii ve ITU
Kutup Arastirmalart Uyg-Ar Merkezi (PolRec) Us Calisma Grubu koordinasyonunda
yiriitilmektedir. Bildiride bu baglamda gergeklestirilen Eylil 2018 tarihli “Tirkiye
Antarktika Arastirma Ussii On Arastirma Raporu”nda yer alan &nciil analizleri, Haziran
2019°da ¢evrimici gergeklestirilen Paydas Analizi ile 2018/2019 Giiz ve Bahar dénemi ITU
Mimarlik Lisans Programi Mimari Proje IV &grencileri ile gergeklestirilen ve tasarim
oOnerileri ¢ercevesinde elde edilen bulgulardan yararlanilarak, TC Sanayi ve Teknoloji
Bakanlig tarafindan tarafimiza iletilen “Ek7 Tiirk Bilim Ussii Kurulmasina Yonelik Revize
Fizibilite Raporu Formati” gercevesinde hazirlanmis olan arastirma raporu ve ekleri
Ozetlenecektir. Calisma asagida siralanan yontemle gerceklestirilmistir:

2018-2019 akademik yili giiz ve bahar dénemlerinde iITU Mimarlik Béliimii’'nde Dog. Dr.
Yiiksel Demir Mimari Proje 4 Stiidyosunda, tasarim yoluyla aragtirmaya (research by
design) devam edilmis ve gergeklestirilmis olan On arastirma raporunda elde edilen
bulgulara ilavelerin yani sira farkli tasarim stratejileri ile program ve tasarim Onerileri
gerceklestirilmigtir.  Bu  c¢aligmalardan elde edilen sonuglar da bu raporda
degerlendirilmistir. 2017, 2018 ve 2019 Yillarinda gergeklestirilen TAE I, TAE II ve TAE
IIT seferleriyle, ikili anlagsmalar ¢ercevesinde Antarktika’da bulunan veya Antarktika ile
ilgili arastirma yiirliten arastirmacilarla, 2019 Haziran ayinda g¢evrimig¢i anket teknigi
kullanilarak bir paydas analizi ¢aligmasi gergeklestirilmistir.

Kurulacak iis, lilkemizin degerli ve sinirli kaynaklari (insan, zaman, finansman)
kullanilarak olusturulacagi igin, bu kaynaklart en verimli ve isabetli bicimde
degerlendirmek de ulusal sorumluluk geregidir. En 6nemlisi Tirkiye’nin Antarktika’daki
varliginin buradaki dogal hayata hi¢ rahatsizlik vermeyecek bir ¢cergevede gerceklesmesidir.
Elde edilen bulgular 1g1ginda Kurulacak iis her alandan aragtirmacinin ¢alismasina olanak
taniyacak bicimde kurgulanmalidir. Buna gore Tiirkiye’nin Antarktika’da kurulmasi
planlanan arastirma {issiiniin asagidaki nitelikleri tasiyacak bicimde hayata gegirilmesi
uygun olacaktir: ekolojik, enerji etkin (yenilenebilir enerji kullanan, pasif iklimlendirme
olanaklarindan yararlanan), dogal ve kiiltlirel yerel verileri degerlendiren, ekonomik,
verimli, kullanigli, modiiler (genisleme, biiylime, degisim olanagi sunan), kolay ve hizli
kurulup sokiilebilir, taginabilir.
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