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SUNUS

T.C. Cumhurbaskanligi himayelerinde, Sanayi ve Teknoloji Bakanlig1 uhdesinde ve “Ulusal Kutup
Bilim Programi” kapsaminda kutup bilimleri alaninda yiiriitiilen bilimsel proje ve calismalar ile
bilimsel seferlerin sonuglarinin degerlendirildigi, kutup bilimi konusundaki gelismelerin ele alindig1
“IV. Ulusal Kutup Bilimleri Cahlistay1” ve geng nesillerimizde kutup bolgeleri, iklim degisikligi,
kiiresel 1sinma ve ¢evre konularinda farkindalik olusturmay1 amaglayan “Birinci Kutup Senligi” 22-
23 Ekim 2020 tarihlerinde TUBITAK Marmara Arastirma Merkezi (MAM), Kutup
Arastirmalarn Enstitiisii (KARE) ev sahipliginde, kiiresel salgin nedeniyle ¢evrimigi olarak
gerceklestirilmistir.

Cahistayimiza tiim Tiirkiye’den yaklagik 80 kurumdan yiiziin iizerinde bildiri génderilmis olup,
TUBITAK sosyal medya kanallarinda canli yaym yapilan agilis ve tiimgiin siiren oturumlara
toplamda binden fazla katilimer ilgi gostermistir. 22 Ekim 2020 giinii, Calistayimiz, dort ayri
oturumda Antarktika, Arktik, Astrobiyoloji, Astrokimya, Astrojeoloji -Kutuplardan Uzaya,
Uzun Dénemli izleme Projeleri, Yer Bilimleri, Canh Bilimleri, Fiziki Bilimler, Sosyal ve Beseri
Bilimler ve Poster oturumlari ile icra edilmistir. Calistay sonunda yaklasik yiiz katilime1 ile 2023-
2035 Ulusal Kutup Stratejisi tartisilmis ve paydaslar ile iilkemizin yaptigi/yapmakta oldugu/yapacagi
calismalar paylasilarak goriislerine sunulmustur. Senligimiz ise 23 Ekim 2020 tiimgilin bes ayr1
oturumda ve her oturumda alt1 davetli konusmaci ile 20 farkh ilden yaklasik 70 okulun 2000
6grencisi ile bulusmustur. Calistay ve Senlik kayitlart TUBITAK sosyal medya kanallarinda binlerce
kisi tarafindan izlenmektedir.

Ulkemizin ulusal ve uluslararasi platformlarda temsiliyetini giiglendiren, goriiniirliigiinii arttiran ve
bilim diplomasisi kapasitesine pozitif katki sunan Kutup Calismalarinin, Ulusal diizeyde paylasildig
calistayimizi ve geng nesillerimizin begenisini kazanan Senligimize desteklerini esirgemeyen Sanayi
ve Teknoloji Bakani Sayin Mustafa VARANK ve Bakan Yardimcisi Sayimn Mehmet Fatih KACIR
ile acilisa tesrifleri ile bizi onurlandiran TUBITAK Baskani Saymn Prof. Dr. Hasan MANDAL’a
siikranlarimizi sunariz.

Kutup bolgeleri {izerine ¢alisan bilim insanlarimiza, geng nesillerimizin bu konudaki egitiminde
desteklerini her daim yanimizda gordiigiimiiz degerli 6gretmenlerimize ve tiim katilimcilara tesekkiir
eder saygilarimizi sunariz.
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ADMIRALTY KORFEZI (KING GEORGE ADASI, ANTARKTIKA) MAGMATIK
KAYACLARININ JEOLOJiSI VE PETROGRAFISI: iLKSEL BULGULAR

Isil Nur GURASLAN? ", Safak ALTUNKAYNAK*
Hstanbul Teknik Universitesi

(*guraslan@itu.edu.tr)

Bu ¢alismada Tiirkiye Ulusal Kutup Arastirmalar1, TAE-IV, Tiirkiye-Polonya Ikili
Isbirligi projesi kapsaminda gerceklestirilen saha ve petrografi ¢aligmalari sunulacaktir.
King George Adasi’nin (Antarktika) giineyinde yer alan Admiralty Korfezinde yaslar
Kratese’den Oligosen’e degisen ve farkli bilesimlere sahip magmatik kayaclar yaygin olarak
bulunmaktadir. Bunlar Uchatka Point, Demay Point, Llano Point, Arctowski Cove, Point
Thomas ve Znosko Glacier formasyonlar1 ile Wegger Peak grubu ile temsil edilir. Bu
magmatik kayaclar pliitonik, subvolkanik, volkanik kayaglardan (karasal lav ve iliskili
piroklastikler, volkanik bacalar ve dayklar) olugsmaktadir. Piroklastik kayaglar ¢ogunlukla
tiifler, volkanik bresler ve aglomeralarla temsil edilir. Wegger Peak grubundaki pliitonik
kayaglar gabro/diyorit/kuvars-diyorit bilesimine sahiptir. Bunlar genellikle holokristalen
porfirik doku sergiler. Demay Point ve Znosko Glacier formasyonu dasitik-andezitik lavlar,
dayklar ve iligkili piroklastik kayaglardan olusur. Diger volkanik formasyonlar ise
cogunlukla bazalt-bazaltik andezit bilesimli lav ve piroklastiklerle temsil edilir. Arctowski
Cove bazaltlar1 camsi/hyalopilitik dokular sergiler iken diger gruplara ait lavlar genellikle
intersertal-pilotaksitik dokuludur. Ayrintili petrografik incelemeler tiim gruplardaki lav ve
dayklarin bilesimden bagimsiz olarak magma odasinda dengesiz kristallenmeye isaret eden
dokular sergiledigini ortaya koymustur. Bu dokulara ornek olarak plajiyoklaz ve
piroksenlerde elek ve korfez dokulari, plajiyoklazlarda yamali ve salinimli zonlanmalar,
farkli evrelerde plajiyoklazlarin g6zlenmesi verilebilir. Ayrica bazi bazaltik lavlarda bulunan
K-feldispat ksenokristallerinin kenarlarda gozlenen reaksiyon dokulari yine magma
odasindaki dengesizlige isaret eden bir veridir. Tiim bu veriler Admiralty Korfezi magmatik
kayalarin1 olusturan magmanin evriminde homojen ya da heterojen magma karigsmasi
(mixing/mingling) silire¢lerinin etkin oldugunu géstermektedir.

Anahtar Kelimeler: Antarktika, A4dmiralty Korfezi, Jeoloji, Petrografi, Magmatizma
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GEOLOGY AND PETROGRAPHY OF ADMIRALTY BAY MAGMATIC ROCKS
(KING GEORGE ISLAND, ANTARCTICA): PRELIMINARY RESULTS

Isil Nur GURASLAN? ", Safak ALTUNKAYNAK*
Yistanbul Technical University

(*guraslan@itu.edu.tr)

In this study, petrography and field studies performed within the scope of Turkish
Antarctic Expedition - IV (TAE-I1V), Turkey-Poland bilateral cooperation will be presented.
Admiralty Bay, located at the south of King George Island (Antarctica) hosts several
magmatic products with ages ranging from Cretaceous to Oligocene. The study area consists
of Uchatka Point, Demay Point, Llano Point, Arctowski Cove, Point Thomas and Znosko
Glacier formations and Wegger Peak group. These formations are mostly represented by
plutonic, subvolcanic and volcanic rocks (terrestrial lavas and associated pyroclastics,
volcanic plugs and dykes). Pyroclastic rocks are mostly represented by tuffs, volcanic
breccias and agglomerates. The plutonic rocks in the Wegger Peak group have a composition
of gabbro/diorite/quartz-diorite, and display a holocrystalline porphyritic texture. The lavas,
dykes and pyroclastic rocks in Demay Point and Znosko Glacier formations are represented
by dacitic-andesitic lavas, dykes and associated pyroclastics. The rest of the volcanic
formations mostly made out of lavas and pyroclastics with basalt-basaltic andesite
compositions. The lavas mainly display intersertal-pylotaxitic texture, while basalts of
Arctowski Cove basalts have more of a glassy/hyalopilitic texture. Detailed petrographic
investigations showed that most of the volcanic rocks display disequilibrium textures,
regardless of the composition of the rocks. These disequilibrium textures are sieve textures
and embayments in plagioclases and pyroxenes, and patchy and oscillatory zonings and
different generations in plagioclases. Another indication of equilibrium was the existence of
K-feldspar xenocrysts showing reaction textures at the rims in some basaltic lavas. All these
data show that homogeneous or heterogeneous magma mixing (mixing/mingling) processes
are effective in the evolution of the magma forming Admiralty Bay magmatic rocks.

Keywords: Antarctica, Admiralty Bay, Geology, Petrography, Magmatism

17




AKTIF TEKTONIK, GAZ HIDRATLAR VE AKIS MODELLEMESI: GUNEY
SHETLAND SELF ALANI, ANTARKTIKA YARIMADASI

Neslihan OCAKOGLU!”, Tolga GORUM 2, Zehra ALTAN?, Sinan ARIK?, Doga
DUSUNUR-DOGAN?, Selvican TURKDOGAN?, Serkan UNER! , Umberta
TINIVELLAZ3, Michela GIUSTINIANI®
1{TU, Maden Fakiiltesi, Jeofizik Miih. Bol. 34469, Maslak, Istanbul, Tiirkiye
2ITU, Avrasya Yer Bilimleri Enstitiisii, 34469, Maslak, Istanbul, Tiirkiye
3 Istituto Nazionale di Oceanografia e di Geofisica Sperimentale, Trieste, Italy

(*neslihan@itu.edu.tr)

Bu calismada Antarktika yarimadasi, Giiney Shetland Adalar1 ile Elephant Adasi
arasinda bulunan yaklasik 70x70 km? lik denizel alanin sismik yapisal ve stratigrafik
ozelliklerinin arastirilmasi ve bu 6zelliklerin gaz hidrat ve serbest gaz igeren sedimanlardaki
akiskan hareketlerine olan etkisinin modellenmesi amaglanmistir. Bu kapsamda italya-OGS
Arastirma Enstitiisii tarafindan sahada 1990 ve 2004 yillar1 arasinda toplanan c¢ok 1sinlt
batimetri ve ¢ok kanalli sismik yansima verileri ITU-OGS ikili ortaklig1 altinda yeniden
yorumlanmustir.

Calisma alan1 karmagsik bir tektonizmaya sahiptir. Saha sirasi ile kuzeyden ve
giineyden Shetland Cukuru ve Bransfield Havza’si ile; dogudan ve batidan ise Shackleton
Kirik Zonu ve Hero Kirik Zonu ile sinirlandirilmistir. Engebeli bir morfolojiye sahip deniz
taban1 giineyde selfin kenarinda -200 metrelerden, kuzeyde self yamaci iizerinde -5000
metrelere derinlesir. Batimetri haritas1 {izerinde pek cok fay, kivrim, ¢amur volkani,
heyelanlar, kanallar ve kanyon yapilar1 haritalanmistir. Sismik kesitlerde yorumlanan aktif
faylar (FZ1-FZ13), sahada 6nceki ¢alismalar ile ortaya ¢ikarilan ve sirasiyla gerilmeli ve
stkigmal1 bilesenlere sahip dogrultu atimli fay zonlart olan TFS1 ve TFS fay zonlari ile, ve
bazi ikincil fay sistemleri (s-FS) ile, karakter ve dogrultu olarak uyumlu bir sekilde KB-
GD’dan K-G’e haritalanmustir.

Onceki calismalar, gaz hidrat birikiminin ve BSR dagiliminin sahada sdz konusu
gerilme ve sikisma bilesenli dogrultu atimli faylar tarafindan kontrol edildigini
gostermektedir. Faylarin BSR dagilimi lizerindeki etkisini arastirabilmek i¢in bir dizi sayisal
model hesaplatilmistir. Sayisal hesaplamalar i¢in sonlu hacimler yontemine dayanan ve bir
sonlu eleman kodu olan ANSY S-Fluent kullanilmistir. Sayisal modellerde kullanilan termal
ve fiziksel parametreler daha onceki calismalardan derlenmistir. Bolge i¢in akiskan hizi
vektorleri ve bunlara bagl olarak sicaklik dagilimi hesaplatilmistir. Sayisal modellemeler,
BSR seviyesinin altinda yer alan serbest gazin hareketinin ve tiikkenmesinin cogunlukla aktif
fay sistemleri tarafindan kontrol edildigini ortaya ¢gikarmistir.

Anahtar Kelimeler: Aktif tektonik, Gaz hidratlar, Sismik yansima, Sayisal modelleme,
Antarktika Yarimadast.
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ACTIVE TECTONICS, GAS HYDRATES AND FLUID MODELING: SOUTH
SHETLAND SHELF AREA, ANTARCTIC PENINSULA
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DUSUNUR-DOGAN !, Selvican TURKDOGAN !, Serkan UNER ! , Umberta
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2 |TU, Eurasia Institute of Earth Sciences, 34469, Maslak, Istanbul, Turkey
3 Istituto Nazionale di Oceanografia e di Geofisica Sperimentale, Trieste, Italy

(*neslihan@itu.edu.tr)

In this study, it was aimed to investigate the seismic structural and stratigraphic
features of approximately 70x70 km? marine area between offshore Elephant Islands and
South Shetland Margin offshore Antarctic Peninsula, and to model the effects of these
properties on fluid movements in gas hydrate and free gas bearing sediments. For these
purposes, a set of multibeam bathymetry and multichannel seismic reflection data collected
by National Institute of Oceanography and Experimental Geophysics of Italy (OGS) from
1990 to 2004 were reinterpreted under the cooperation of ITU and OGS.

The study area shows a complex tectonic settings. It is delimited by the Shetland
Trench and the Bransfield Basin in the north and south, and the Shackleton Fracture Zone
and the Hero Fracture Zone in the east and west respectively. A rough seafloor deepens from
-200 meters to -5000 meters from the shelf edge in the south towards to shelf slope in the
north. The morphology is characterized by several faults, folds, mud volcanoes, slides,
slumps, gullies and canyons. Active faults interpreted in the seismic sections (FZ1-FZ13)
correspond to a main transcurrent fault system (TFS1), a main thrust fault system (TFS) and
a secondary fault system (s-FS) oriented from NW-SE to N-S, in accordance with previous
studies.

Previous studies suggest that the accumulation and distribution of gas hydrate
reservoir and Bottom Simulating Reflector (BSR) are controlled by these transtensive and
compressive movements in the field. In order to explore the effects of faulting on BSR
distribution, we perform a set of numerical calculations. The finite volume method is used
for numerical simulations by implementing a finite element code, ANSYS-Fluent. The
thermal and physical rock properties used in the model are taken from previous studies. Fluid
flow velocity vectors and resulted temperature patterns for the region are calculated and
presented. Our simulations demonstrate that the migration and depletion of free gas below
the BSR reflector are highly controlled by these active fault systems.

Keywords: Active tectonics, Gas hydrates, Seismic reflection, Numerical simulation,
Antarctic Peninsula.
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ANTARKTIK ANTLASMALAR SISTEMI KAPSAMINDA CEVRE ORGUTLERI:
ASOC ORNEGI

Elcin DORUK! *, Burcu OZSOY?
Yyasar Universitesi
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(*elcin.doruk@yasar.edu.tr)

Bu calisma bir¢ok g¢evre sivil toplum orgiitiinden olusan Antarktika ve Giiney
Okyanusu Koalisyonu’nun, Antarctic and Southern Ocean Coalition (ASOC), kiiresel
Antarktika siyasetinde oynadigi roliin gelisimini inceleyecektir. ASOC’un varlig1 biiyliyen
ekolojik kaygilar, bunlari ele almak i¢in gelisen hukuki araclar ve kitay1 yoneten Antarktika
Antlagsmalar Sistemi’nin gelisiminden olusan daha genis bir ¢ergceveye yerlesir. Cevre
orgiitleriyle devletler ve hiikiimetler aras1 kurumlar arasindaki iliski, devletlerin iistiinliik
saglamak icin ¢evre oOrgiitlerini aragsallastirmaya calistig1, cevre Orgiitlerinin ise daha once
devletler tarafindan sahip olunan islevleri devraldigi stratejik bir etkilesim olarak
isimlendirilebilir. Bu baglamda bu ¢alismada ASOC ve ulus devletlerarasindaki iliski, kitay1
yoneten sistemi sekillendiren Antarktika Antlasmasi Istisare Toplantilarmin isleyisi
kapsaminda ele alinacaktir. Degerlendirme siirecinde toplanti raporlarindan, yonetim
planlarindan ve politika belgelerinden yararlanilacak, elde edilen data nitelik ve nicelik
olarak analiz edilecektir. Genel yapidan beklenen sonuca gore artan gevresel hassasiyetler
ASOC’un kita siyasetindeki etkinligini one ¢ikarmaktadir.

Anahtar Kelimeler: Antarktika Antlasmalar Sistemi, Cevre Orgiitleri, ASOC, Antarktika
Siyaseti, Cevresel Muhafaza
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THE ROLE OF ENVIRONMENTAL ORGANIZATIONS IN ANTARCTIC
TREATMENTS SYSTEM: THE CASE OF ASOC

El¢in DORUK *, Burcu 0ZsS0Y?
Lyasar University
TUBITAK MAM KARE

(*elcin.doruk@yasar.edu.tr)

This study aims to anaylse the evolution of the role played by the Antarctic and
Southern Ocean Coalition, Antarctic and Southern Ocean Coalition (ASOC), which consists
of many environmental NGOs, in the politics of Antarctica. The existence of the ASOC takes
place in a broader framework of growing ecological concerns, the evolving legal tools to
address them, and the development of the Antarctic Treaty System, which governs the
continent. The relationship between environmental organizations and states and
intergovernmental organizations can be named as a strategic interaction in which states try
to instrumentalize environmental organizations in order to gain superiority, and
environmental organizations take over the functions previously held by states. In this
context, the relationship between ASOC and nation states will be discussed in the context of
the Antarctic Treaty Consultation Meetings that shape the system governing the continent.
The methodology is mainly based on the evaluation of meeting reports, management plans
and policy documents in terms of quality and quantity. Environmental sensitivities
increasing according to the expected result from the general structure highlight the
effectiveness of ASOC in Antarctic affairs.

Keywords: The Antarctic Treaty System, Environmental NGOs, ASOC, The Politics of
Antarctica, Environmental Conservation
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ANTARKTIK CANLI KAYNAKLARINDA BiYOURUNLESTIRME VE ETiK
PRENSIPLER

El¢in QORUKL *
Yyasar Universitesi

(*elcin.doruk@yasar.edu.tr)

Ticari olarak yararli genetik ve biyokimyasal kaynaklarin belirlenmesi amaciyla
Antarktika'nin flora ve faunasi iizerine bilimsel arastirmalar yiiriitiilmektedir. Bu egilim
artarken biyoiiriinlestirme faaliyetlerinin kita {izerinde nasil siirdiiriilecegi basta miilkiyet
hakki olmak {iizere bir¢cok soruyu beraberinde getirmektedir. Bu baglamda bu calisma
Antarktika'da yiiriitiilen biyoiiriinlestirme faaliyetlerinin kitayr yoneten kiiresel sistem
dahilinde nasil diizenlendigini, mevcut diizenlemelerin sistem iginde ne derece
gelisebildigini, sistemdeki bosluklarin erisim ve fayda paylasimina karsi nasil caligtigin
analiz edecektir. Degerlendirme siirecinde sozlesmelerden, arastirma raporlarindan, 6n
makalelerden ve miilakatlardan yararlanilacaktir. Genel yapidan beklenen sonuca gore kita
rejimini olusturan Antarktika Antlagsmalar Sistemi bilgi paylagim ilkelerini desteklemek, etik
prensipleri dikkate almak, ¢cevresel muhafaza ve canli kaynaklarin stirdiiriilebilir kullanimi1
icin biyo-iirinlestirme konusunda kapsamli bir mevzuatin hazirlanmasina ihtiyag
duymaktadir.

Anahtar Kelimeler: Antarktik Canli Kaynaklari, Biyoiiriinlestirme, Antarktika Siyaseti,
Antarktika Antlasmalar Sistemi, Etik Prensipler
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BIOLOGICAL PROSPECTING, ETHICAL PRINCIPLES AND MANAGEMENT
IN ANTARCTIC MARINE LIVING RESOURCES

Elcin DORUK! "
Lyasar University

(*elcin.doruk@yasar.edu.tr)

Scientific research is carried out on the flora and fauna of Antarctica to identify
commercially useful genetic and biochemical resources. While this trend is increasing, how
the bio-prospecting activities will be maintained on the continent brings up many questions,
especially the property rights. In this context, this study aims to analyze how biological
prospecting activities carried out in Antarctica are organized within the global system, which
governs the continent; to what extent the existing regulations can develop within the system,
and how gaps in the system work against access and benefit sharing. The methodology is
mainly based on interviews with national Antarctic research institutions, treaties, agreements
and other complementary legal documents. In general, the Antarctic Treaties System, which
constitutes the international regime for the continent, needs to be developed with a
comprehensive legislation on biological prospecting to support information sharing
principles and to take ethical principles into account for environmental conservation and
sustainable use of living resources.

Keywords: Biological Prospecting, Antarctic Marine Living Resources, Antarctic Treaty
System, Ethical Principles, Environmental Protection
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ANTARKTIK MiKROALG BAZLI-ANTIMiKROBIYAL ETKILI-BIiYOAKTIF
YARA ORTUSU MALZEMESI URETIMI
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OZCIMEN!
1Y1ldiz Teknik Universitesi, Kimya-Metalurji Fakiiltesi, Biyomiihendislik Boliimii,
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Antarktika, diislik sicaklik, giiclii ultraviyole radyasyon, yiiksek tuzluluk ve diisiik
besin seviyesi ile diinyadaki en ekstrem ortamlardan birine sahiptir. Antarktika'daki birincil
tireticiler siyanobakteriler ve mikroalglerdir. Mikroalgler yag asitleri, vitaminler,
antioksidanlar ve fenolik bilesikler iiretebilen; biyoaktifce zengin metabolitlere sahip
fotosentetik canlilardir. Bu canlilar zor sartlara uyum yetenegi sayesinde bir¢ok ekstrem
ortamda canliliin1 siirdiirebilirken ayn1 zamanda degerli biyoaktif metabolitlerin iiretimini
de saglar. Urettigi bu degerli metabolitler, saglik alaninda yaralanma ve deri rejenerasyonu
uygulamalarinda kullanilma potansiyeline sahiptir. Bu uygulamalarda yaraya ilk miidahale
ve yara lyilesmesi, yara tedavisi lizerinde durulan noktalardir. Yara iyilesmesi, derinin ve
altindaki dokularin yaralanma sonrasi kendilerini onardigi karmasik bir siirectir. Bu siirecte
yaray1 disardaki olumsuz etkilerden korumak ve iyilesmeyi hizlandirmak amagli bir yara
oOrtli malzemesine ihtiya¢ duyulmaktadir.

Bu calismada aljinat biyopolimeri kullanilarak hidrojel yapida ve kutup
mikroalglerinden elde edilen biyoaktif bilesikler iceren dogal kaynakli ve yliksek
antimikrobiyal etkiye sahip yara ortii malzemesi tasarimi ve {liretimi yapilmistir. Bu yara ortii
malzemesinde kullanilan biyoaktif maddeler Antarktika’dan izole edilen mikroalgler
tarafindan tretilmistir. Calismada kullanilan mikroalgler, 3. Ulusal Antarktika Bilim Seferi
kapsaminda getirilen su ve buz Orneklerinden izole edilen ve gen bilgisi NCBI Gen
Bankasi’'nda YTU. ANTARCTIC. 001 olarak yaymlanmis olan izole mikroalg
kiltirlerinden fiiretilen mikroalglerdir (MN372092, Agustos-2019, NCBI-GenBank).
Gergeklestirilen 6n caligsmalarda Antarktik kutup algleri, hiicre ekstrakti ve aktif bilesen
bakimindan diger alg tiirlerine kiyasla daha yiiksek antibakteriyel aktivite gdstermistir.
Biyoaktifce zengin ekstrakt mikroalglerin ekstraksiyonu ile elde edilmistir. Bununla birlikte
yara Ortli malzemesinin antimikrobiyal etkisini artirmak amaciyla malzemeye kutup
mikroalglerinin ekstraksiyonu sonucu kalan atik posasi kullanilarak yesil sentez yontemiyle
tiretilen giimiis nanopartikiiller de eklenmistir. Biyouyumlu ve biyobozunur bir biyopolimer
olan aljinat, bu degerli ekstrakt ve nanopartikiilleri enkapsiile edip yara Ortii malzemesi
yiizeyine tutturmustur. Yara Ortlisii yaraya uygulandiginda, hidrojel yapisi geregi su ve
sicaklik etkisiyle biyobozunur olan aljinat bozunarak mikroalg ekstraktlarindaki biyoaktif
maddelerin yaraya ge¢mesi ve yaranin etkili bir sekilde iyilesmesi planlanmistir. Bu ¢caligma
ile 2020 yi1li TEKNOFEST Biyoteknoloji Inovasyon Yarismasi’na proje kategorisinde
katilimmis olup finale kalmaya hak kazanilmistir. Bu calisma, ulusal kaynaklarla
gerceklestirilen kutup seferleri sonrasinda yapilan ¢alismalarin faydali ve inovatif {irlinlere
doniisebileceginin bir gostergesidir.

Anahtar Kelimeler: Antarktika, Kutup Mikroalgi, Yara Ortiisii, Antimikrobiyal Etki
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PRODUCTION OF ANTIMICROBIAL-BIOACTIVE WOUND DRESSING
MATERIAL FROM ANTARCTIC MICROALGAE
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Antarctica has one of the most extreme environments in the world due to low
temperatures, strong ultraviolet radiation, high salinity and low nutrient levels. The primary
producers in Antarctica are cyanobacteria and microalgae. Microalgae can produce fatty
acids, vitamins, antioxidants and phenolic compounds. They are photosynthetic
microorganisms with bioactive-rich metabolites. They can survive in many extreme
environments thanks to their ability to adapt to harsh conditions, while at the same time
providing the production of valuable bioactive metabolites. These valuable metabolites have
the potential to be used in injury and skin regeneration applications in the health care. In
these applications, the first intervention to the wound and wound healing are the points that
focus on wound treatment. Wound healing is a complex process in which the skin and
underlying tissues repair themselves after injury. In this process, a wound dressing material
is needed to protect the wound from negative effects and accelerate the healing.

In this study, the design and production of hydrogel structured wound dressing
material which has bioactive compounds obtained from polar algae and antimicrobial effect,
was carried out by using alginate biopolymer. The bioactive materials used in this dressing
material have been produced by microalgae isolated from Antarctica. Microalgae used in the
study are the microalgae produced from isolated microalgae cultures from water and ice
samples brought within the scope of the 3rd National Antarctic Science Expedition and
whose gene information has been published in the NCBI Gene Bank as YTU. ANTARCTIC.
001 (MN372092, August-2019). In preliminary studies, Antarctic polar algae showed higher
antibacterial activity in terms of cell extract and active ingredient compared to other algae
species grown under temperate conditions Bioactive rich extract was obtained by extracting
microalgae. In addition to that, silver nanoparticles produced via the green synthesis method
were added to the material to increase the antimicrobial effect of the wound dressing
material, by using the waste pulp remaining as a result of the extraction of polar microalgae.
Alginate, a biocompatible and biodegradable biopolymer, encapsulated these valuable
extracts and nanoparticles and attached them to the wound dressing material surface. When
the dressing is applied to the wound, it was planned that the bioactive substances in the
microalgae extracts would pass to the wound and the wound would heal effectively by
degrading the alginate, which is biodegradable due to its hydrogel structure, with the effect
of water and heat. With this study, we participated in the 2020 TEKNOFEST Biotechnology
Innovation Competition in the project category and qualified for the final. This study will be
an example of how polar studies carried out with national resources will turn into useful and
innovative products.

Keywords: Antarctica, Polar Microalgae, Wound Dressing, Antimicrobial Effect
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ANTARKTIKA BOLGESINDE ATMOSFERIK DiKEY PROFILLER VE
AEROSOLLERIN YERSEL VE UYDU BAZLI TEKNIKLER iLE iZLENMESI
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Antarktika kitas1 ve Giiney Okyanusu, Diinya atmosferinin hidrolojik dongiisiinde
Kilit bir rol oynamaktadir. Bu nedenle, Kutup Bolgelerinde atmosferik parametrelerin
izlenmesi, kiiresel iklim degisikligini anlamak ve tahmin etmek icin biiyik Onem
tasimaktadir. En Onemli atmosferik parametrelerden biri olan aerosoller, havada asili
bulunan partikiil maddelerdir ve kiiresel iklim degisikliginin davranigi hakkinda hayati
bilgiler saglamaktadirlar. Ayrica, atmosferdeki zararli gazlar hakkinda 6nemli bilgiler
saglayan aerosoller, Antarktika'dan Diinya'nin diger bolgelerine gore daha hassas bir sekilde
izlenebilmektedir. Aerosollerin giines 1sinlarini absorbe etmesi nedeniyle, elektromanyetik
enerji termal enerjiye doniigiir ve bagil nemi, atmosferik dolasimi ve kararlilig1 etkileyen
atmosfer sicakligini etkiler. Aerosollerin ve gilines radyasyonunun uzun donemli olarak
izlenmesi, iklim degisikliginin etkilerinin analizi i¢in giivenilir veriler elde etmek icin
oldukca 6nemlidir. Bu amagla, TUBITAK ve NAS (Belarus Ulusal Bilimler Akademisi) ikili
isbirligi ile yiiriitillen uluslararasi proje (Proje No: 119N650) kapsaminda, atmosferik
aerosol ve glines radyasyonu, yer (giines gokyiizli fotometresi ve albedo 6lcer) ve uzay bazl
(The MODIS: Moderate Resolution Imaging Spectroradiometer, Aerosol Uriinii)
teknolojiler kullanilarak gozlemlenecektir. Bu baglamda projenin iklim degisikligi ile ilgili
bilimsel verilerin ortaya ¢ikarilmasina 6nemli katkilar saglamas1 beklenmektedir.

Anahtar Kelimeler: Antarktika yarimadasi, aerosol, su buhari, kiiresel iklim degisikligi,
fotometre, albedo metre.
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The continent of Antarctica and the Southern Ocean plays a key role in in the
hydrological cycle of the Earth's atmosphere. Therefore, monitoring of atmospheric
parameters in Polar Regions is of great importance to understanding and predicting global
climate change. Aerosols, one of the most important atmospheric parameters, are particulate
matter suspended in the air and provides vital information about the behavior of global
climate change. Furthermore, the aerosols which provide crucial information about the
harmful gases in the atmosphere can be monitored from Antarctica more precise than the
other parts of the Earth. Due to the aerosol sun light absorption, electromagnetic energy is
transform into thermal energy and affects the atmosphere temperature, which influence the
relative humidity, atmospheric circulation and stability. Collecting long-term datasets of
aerosols and solar radiation are essential for providing robust base-line data for the analysis
of the effects of climate change. For this purpose, within the scope of the international project
(Project No: 119N650) implemented in bilateral cooperation with TUBITAK and NAS
(National Academy of Sciences of Belarus), atmospheric aerosol and solar radiation will be
observed by using ground (sun sky photometer and albedo meter) and space based
technologies (The MODIS: Moderate Resolution Imaging Spectroradiometer, Aerosol
Product). In this context, it is expected that the project will make significant contributions to
revealing scientific data on climate change.

Keywords: Antarctic Peninsula, aerosol, water vapor, global climate change, photometer,
albedo meter.
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Heniiz iizerine bilgilerimizin ¢ok kisitli oldugu gezegenimizin iki zit ucu, yalnizca
biyolojik olarak degil ayn1 zamanda ekonomik olarak da diinyamizin geleceginde biiyiik
Oonem tasimaktadir. Kutuplardaki dogal kaynaklar, diinyamiz i¢in yeni enerji rezervleri
niteligindedir. Ornegin, diinyanm en biiyiik tathi su kaynagimi Antarktika olusturur. Bu
nedenle, bir¢ok bilim dal1 i¢in diinyadaki yasam siirecinin ve iklimin aydinlatilmasinda essiz
imkanlar sunmaktadir. Birgok iilke giiney kutbunda iis kurmus olup, bu bolge dogal bir
laboratuvar olarak kullanilmaktadir. Ancak, bolgenin hassas ekosistemine miidahale
etmemek adina, 53 iilkenin imzaladigi, Tiirkiye nin de 1996 yilinda taraf olarak kabul ettigi
Antarktika Antlagsmasi ile kitadaki komiir, dogalgaz ve mineral kaynaklarinin korunmasi
yoniinde onlemler alinmistir. Gelisen teknoloji, ihtiya¢ duyulan enerjiyi sifir emisyonlu
yenilenebilir enerji kaynaklarindan kullanmay1 miimkiin kilmaktadir. Baz1 donemlerde ¢ok
uzun saatler giines goren bu kita, fotovoltaik sistemlerin kullanimini saglamak ve
yayginlagtirmak ¢ercevesinde, biling olusturmak agisindan da biiylik 6nem tagimaktadir.

Tek eklem iceren geleneksel fotovoltaik aygitlarin verimliliginin termodinamik
limiti, Shockley ve Queisser tarafindan, AM. 1.5 sart1 altinda, 1.11 eV bant aralig1 i¢cin 30%
olarak hesaplanmis olup, yeni nesil ¢ok eklemli aygitlar ile bu limitin ¢ok iizerinde degerler
elde edilebilmektedir. Yeni nesil giines hiicrelerinde verim degerleri yiiksek degerlere
ulagsmistir ve bu hiicrelerle iiretilen modiiller kutup calismalarinda kullanilabilir. Bu
calismada, Antarktika’da kiigiik 6lgekli bir Giines Enerjisi Santrali (GES) kurmak igin,
giines kaynaginin kullanimini maksimize edebilmek adina, yiiksek verimli tandem giines
gozeleri kullanilarak enerji hesaplamalari yapilmistir. Geleneksel ve yeni nesil tandem giines
gozelerinden olusturulan modiillerden GES’in elektrik enerjisi ¢iktilart hesaplanip,
istasyonun elektrik yiikiine olan katkilar1 belirlenmistir. Isima verisi olarak Tiirkiye’nin iis
kurmay1 planladig1 “Horseshoes” adasiyla ayni enleme sahip olan Japonya’nin “Showa”
istasyon bolgesinin saatlik bazli verileri kullanilmistir. Ayrica, elde edilen yenilenebilir
enerjinin bir iis bolgesine saglayacagi ekonomik ve gevresel etkileri tartigilacaktir.

Anahtar Kelimeler: Antarktika, Fotovoltaik, Tandem Giines Hiicresi, Enerji iiretimi
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The two opposite poles of our planet, on which our knowledge is very limited, is of
great importance in the future of our world, not only biologically, but also economically.
Natural resources at the poles are the new energy reserves for our world. For instance,
Antarctica is the world's largest source of freshwater. For this reason, it offers unique
opportunities for enlightening the life process in the world for many disciplines. Many
countries have established bases in the South Pole, and this area is used as a natural
laboratory. However, in order not to interfere with the sensitive ecosystem of the region,
measures were taken to protect to use coal, natural gas and mineral resources in the continent
with the Antarctic Treaty, signed by 53 countries and that Turkey also participated in 1996.
Developing technology makes it possible to use the needed energy from zero emission
renewable energy sources. This continent, which has long hours of Sun, is of great
importance in terms of invoking awareness in the framework of ensuring and encouraging
the use of photovoltaic systems.

The thermodynamic limit of the efficiency of conventional photovoltaic devices with
a single junction was calculated by Shockley and Queisser as 30% under A.M. 1.5 condition
for 1.11 eV band gap. The values far above this limit can be obtained with new generation
devices. In this study, energy calculations are performed using high efficiency new
generation solar cells in order to maximize the use of the solar resource to establish a small-
scale Solar Power Plant (SPP) in Antarctica. The electrical energy output of the SPP is
calculated from the modules fabricated from the conventional and the new generation
tandem solar cells and their contribution to the electrical load of the station is determined.
Hourly data of “Showa” station of Japan, which has the same latitude as "Horseshoes" island
where Turkey plans to establish a base, was used as the radiation data. In addition, the
economic and environmental effects of the renewable energy produced to supply the demand
of a base will be discussed.

Keywords: Antarctic, Photovoltaic, Tandem Solar Cell, Energy production
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Mavi buz moreni Antarktika’da sikca goriilen buz iistii yiizey seklidir. Bu sekillerin
Antarktika buzul hacim degisiklilerini kaydettigi ongoriilmektedir. Bu ¢alismada, Kralice
Maud topraklarinda bulunan Giiney Rondane Daglar1 bolgesindeki buzul hacim
degisiklilerinin zamanin1 belirlemek amaciyla, belirlemis oldugumuz {i¢ farklt mavi buz
morenini fotogrametri ve ¢oklu kozmojenik izotop analiz (10Be, 26Al, ve in-situ 14C)
tekniklerini kullanarak arastirdik. Bunun yani sira, mavi buz morenlerinin kronolojisinin
olusturulmasinda sediman kaynaginin etkisini inceledik. Arazide, mavi buz morenlerinin
esasen buzul altinda ve buzul iistiinde taginarak depolanan sedimanlarinin karisimi oldugunu
belirledik. Ug mavi buz moreni iizerinde bulunan 14 bloktan almis oldugumuz yiizey
numunelerinin kozmojenik 10Be ve 26Al giinlenme yaslar1 15.4 + 1.1 binyil ve 659.5 + 33.9
binyil arasinda degismektedir. 26A1/10Be oranlar1 ise 3.53 + 0.20 ve 7.01 £ 0.32 arasindadir.
26A1/10Be oranlarmin ¢ogunlugu karmasik giinlenme geg¢mislerine isaret etmektedir.
Kozmojenik 10Be ve 26Al analizlerinin aksine, dokuz in-situ 14C gilinlenme yasindan bes
tanesi 4.2 + 0.1 biny1l ve 22.0 + 1.3 biny1l arasinda degismekte ve dort tanesi de doygunluk
(> 25 biny1l) gostermektedir. Bu bulgulara dayanarak, calisilan mavi buz morenlerinin
birikiminin kiiresel Son Buzul Maksimumu’nu siiresince veya hemen dncesinde basladigi
sonucuna vardik. Bulgularimiz ayn1 zamanda yiizeysel sediman kaynaklarindan taginarak
gelen sedimanlarin gergeginden daha yasli ve genis dagilimli kozmojenik glinlenme yaslar
verebilecegini gostermektedir. Bu durum, mavi buz morenlerinin kronolojisinin
olusturulmasini engelleyebilir. Bu nedenle, kozmojenik in-situ 14C analizlerinin bu yer
sekillerinin 6zellikle Son Buzul Maksimumu sonrasindaki evriminin belirlenmesindeki
yiiksek potansiyeli bu ¢aligmada ortaya konmustur.

Anahtar Kelimeler: Mavi Buz Moreni, Yiizey Giinlenme Yas Tayini, Kozmojenik Izotop,
Kalit, Giiney Rondane
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Blue ice moraines are common supraglacial landforms in Antarctica and they are
considered to record the ice volume fluctuations. In this study, we use photogrammetry and
the analysis of multiple cosmogenic nuclides (10Be, 26Al, and in-situ 14C) in boulders on
three blue ice moraines to explore the timing of ice volume fluctuations in the Ser Rondane
Mountains, Queen Maud Land, and provide insights into the role of sediment sources in the
reconstruction of their chronology. In the field, we observe that the blue ice moraines are
composed of subglacially and supraglacially transported sediments. Cosmogenic 10Be and
26Al exposure ages of 14 surface samples, collected from boulders on three blue ice
moraines, range from 15.4 + 1.1 to 659.5 + 33.9 ka. 26Al/10Be ratios vary between 3.53 +
0.20 and 7.01 + 0.32, and many of these ratios indicate complex exposure histories. In
contrast, among nine in-situ 14C exposure ages, five vary between 4.2 £ 0.1 and 22.0 + 1.3
ka, and four are saturated. We conclude that the accumulation of these blue ice moraines
commenced before or during the global Last Glacial Maximum. Our results indicate that
surficial sediment sources can yield exposure ages that are older than real exposure age, and
exhibit a wider scatter. This can alter the reconstructed chronology of these landforms. The
analysis of in-situ 14C has a high potential in tracking the pace of their evolution, especially
since the Last Glacial Maximum.

Keywords: Blue ice moraine, Surface exposure dating, Cosmogenic nuclide, Inheritance,
Sor Rondane

31
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TAE 3 seferinde Antarktika Tiirk Bilim Ussiine meteorolojik verilerin &lgiimii
amactyla otomatik meteoroloji gézlem istasyonu kuruldu. TAE4 seferinde ise istasyonun
bakim, onarim, iyilestirme ¢alismalar1 tamamlandi. Tiirkiye’den farkli olarak Antarktika’da
ne gibi teknik zorluklarla karsilagildigi, arizalarin nelerden kaynaklandigi, anlik veri
aktarimi saglamak i¢in kullanilan iletisim yontemleri ve Onerileri, ilave meteorolojik
parametre Onerileri, meteorolojik istasyon disinda diger bilimsel amagh istasyonlar icin
tecriibelerin aktarilmasi, diger iyilestirme ve gelistirme Onerileri ¢alisilmistir. Bu baglamda,
bu calismada TAE ve Tiirkiye’nin kurdugu Otomatik Meteoroloji Gozlem Istasyonunun
gelistirilmesi, iyilestirilmesi hakkinda teknik bilgi ve oneriler sunulmustur.

Anahtar Kelimeler: Antarktika, meteoroloji, otomatik istasyon.
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An Automated Weather Observation Station (AWOS) was established in Turkey’s
Science Base in Antartica during TAE3 expedition. Maintenance, renovation and
rehabilitation activities have been performed for this AWOS during TAE4 expedition. This
paper presents the technical difficulties encountered in Antarctica and communication
methods used for data transmission. The paper also makes recommendations for additional
meteorological parameters to be observed by AWQOS and aims to transfer knowledge and
experience for other scientific stations. In this context, the primary purpose of this paper is
to make suggestions for the improvement and maintenance of AWOS.

Keywords: Antarctica, Meteorology, Weather, Automated Observation Station.

33




ANTARKTIKA RESIM YARISMASININ KUTUP BILIMLERI FARKINDALIK
CALISMALARINA KATKISI
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Antarktika kitasinmn yiizolgiimii kaynaklara gore 14 milyon km?’dir ve yine Kita
yiizeyinin yaklasik %98’1 buz ortiisii ile kaplidir. Buna ek, Kita’daki deniz buzu kisin
neredeyse Antarktika Kitasi yiizolglimiine ulasan seviyededir. Kita’y1 bagka bir agidan ele
alirsak, tizerinde herhangi bir iilke yonetiminin olmadig1 Diinyadaki tek kitadir. Antarktika,
uluslararasi bir antlagsma ile korunmakta olup Kita’da, bilimsel arastirmalar ve turistik
faaliyetler disinda herhangi bir tesise veya askeri donanmaya izin verilmemektedir.
Antlagsma, 1 Aralik 1959 yilinda, ABD’nin Washington sehrinde, 12 iilke tarafindan
imzalanmistir. Giiniimiizde, Tirkiye’nin de i¢inde bulundugu 54 iilke tarafindan
imzalanmustir. Ilerleyen yillarda, Kita’nin énemini vurgulamak amaciyla 1 Aralik “Diinya
Antarktika Giinii” olarak kutlanmaya baslanmistir.

ITU Kutup Arastirmalari Uyg-Ar Merkezi catis1 altinda, Kutup Arastirmalari
Ogrenci Kuliibii (PolSTeam) kurulmustur. Uluslararas1 bir organizasyon olan Geng Kutup
Arastirmacilart Birligi (APECS) ile ortak c¢aligmalar yiiriiten PolSTeam’in geleneksel
faaliyetlerinden bir tanesi, ilkokul ve ortaokullar arasinda Antarktika Resim Yarigmasi
diizenlemektedir. 7-14 yas grubundaki 6grenciler Antarktika temasiyla, boyama tiirii fark
etmeksizin, birbirinden yaratict eserlerle, her yil katilim saglamaktadirlar. 1 Aralik
Antarktika Giinti’nde kazananlarin agiklandig: resimler, Tirk Ulusal Antarktik Seferleri
(TAE) sirasinda, bilim insanlar1 tarafindan Kita’ya taginarak, bir iilke yOnetimi altinda
olmadig1 i¢in bayragi da olmayan Antarktika Kitasi’nin gegici bayrak gdrevini iistlenerek
orada dalgalanmislardir. Bilim insanlarmin resimlerle birlikte ¢ekildigi fotograflar,
boylesine degerli bir projeye katkilarindan 6tiirii katilimeilarimiz i¢in hazirlanan tesekkiir
sertifikasinin icerisine konulmaktadir. Calisma sayesinde kitanin dnemine dikkat ¢cekmenin
yani sira, kiiresel iklim degisikliginin 6nemine deginilen projede, her yil beklenilenden fazla
bir kitleye ulagarak bugiin, Tiirkiye’nin dort bir yanindan 1000°e yakin resim arsivlenmistir.
Son yarismadaki kazananlarin resimleri ise Istanbul Levent ve Ayazaga Metro
istasyonlarinda 1 aylik siire zarfinda halkla bulusarak ¢alismanin, halkla bulugma ayagim
gerceklestirmistir. Bu vesileyle daha genis kitlelere duyurulan projenin amaci, iklim
degisikliginin ozellikle kutup boélgeleri iizerindeki farkindaliginin arttirilmas: ve geng
katilimcilarimiz sayesinde hem onlarin yas grubuna hem de halkin diger kesimlerine bu
konuyu aktarmanin interaktif yolunu kapsamaktadir.

Anahtar Kelimeler: Antarktika, 1 Aralik, Resim Yarismasi, Farkindalik
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Antarctica has 12 million km2 as a surface area of the continent and is covered by
ice as %98 percent of it according to the resources. In addition, the sea ice in the Continent
almost reaches out the size of the Antarctic Continent in winter. If we take the continent
from another perspective, it is the only continent where there is no country that has
administration on it in the world. Antarctica is protected by an international treaty which
doesn't allow any facility or military navy on the continent, except for scientific research and
touristic activities. The treaty was signed by 12 countries in Washington, USA on December
1st, 1959. Today, the agreement was signed by over 54 countries including Turkey, as
well. In the following years, December 1st became the day to be celebrated as "World
Antarctic Day" in order to emphasize the importance of the Continent.

Turkish Students' Polar Research Team (PolSTeam) was established under the
umbrella of ITU Polar Research Center. One of the traditional activities of PolSTeam, which
conducts joint studies with the Association of Polar Early Career Scientists (APECS), is
organizing Antarctica Art Contest between primary and secondary schools. The students
who are in the age group between 7-14 participate in the contest which theme is Antarctica
with no rule of painting type every year. The pictures in which the winners were announced
on December 1st Antarctic Day, were transported to the Continent by scientists during the
Turkish National Antarctic Expeditions (TAE), and were waved there as the temporary flags
of kids on the Antarctic Continent, which does not have a flag because of not being under
any rule of a country. The photographs including scientists holding the flags are included in
the certificate of appreciation which is prepared for the participants towards expressing the
gratitudes of their contribution such a valuable to the project. Besides the taking attention to
the importance of the Continent by the art contest, the pictures over 1,000 than expected has
been archived by reaching the audience across Turkey in the project which touches on the
significance of climate change. The pictures of the winners in the last contest met with the
public at the two of the busy subway stations in order to highlight the outreach leg of the
project during the 1 month period. The aim of the project, which has been announced to the
wider masses in this way, is to increase the awareness of climate change, especially in the
polar regions and to convey this issue to both the younger generation and other segments of
the public.

Keywords: Antarctica, 1st of December, Art Contest, Outreach
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ANTARKTIKA YARIMADASI (JAMES ROSS VE GALINDEZ ADASI)’NDAN
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DEGERLENDIRILMESI
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Antarktika Yarimadasi, diinyanin nispeten hizli deneyimlenen bdlgelerinden biri
olmustur. Son yillarda bolgesel iklim 1sinmasi ve nispeten basit ekosistemleri nedeniyle
Antarktika, tiirlerin ve ekosisteme verilen tepkilerin anlasilmasinda erken uyari sistemi
olarak hizmet eder. Antarktika’daki karasal ekosistemlere yosunlar ve likenler hakimdir.
Liken Ornekleri Antarktika’daki James Ross ve Galindez Adasi’ndan toplandi. Asagida
detaylar1 verilen 6rnekler Kayseri, Erciyes Universitesi Herbaryumunda saklanmaktadir.
Liken ornekleri, farkli bitki veya liken tiirlerinden mikroskop altinda jilet yardimiyla
birbirinden ayrilmigtir. D1s morfoloji her zaman stereo mikroskop altinda incelenmistir.
Tallus ve apotestum anatomisi kamerali 151k mikroskobu altinda incelenmistir. Medulla,
epihimenyum, hipotesyum, askus renkleri ve askosporlar spot testlerinden dnce ve sonra
kaydedilmistir.

Firmanin izolasyon protokoliinde baz1 modifikasyonlar yapilarak Dneasy Plant Mini
Kit (Qiagen) yardimiyla toplam DNA izolasyon edilmistir. DNA ekstraksiyonlari, PZR’da
kalip olarak kullanilmistir. nrITS gen bolgesi, ITSIF VE ITS4 primerleri kullanilarak
amplifiye edilmistir. PZR sonucunda elde edilen liken drneklerine ait DNA’larin sekans
analizleri BM Labosis laboratuvar tarafindan yapilmistir. Liken orneklerinin sekans
sonuclart NCBI web sitesinde BLAST programi kullanilarak karsilastirilmistir. Daha sonra
sonuglar BioEdit programinda diizenlenmistir. Gen bankasindan liken 6rneklerinin se¢imi,
morfolojik iliskiler ve calisilan numuneler ile molekiiler sonuclar dikkate alinarak
secilmistir. Filogenetik aga¢ icin, MEGA 7 (Molekiiler Evrimsel Genetik Analizi) programi
kullanmilmistir. Filogenetik agaglarda kullanilan dis gruplar, i¢ gruplarla iliskilendirilmek
tizere secilmistir. Bu ¢alismada Tephromela atra ve Tephromela minor liken 6rnekleri
morfolojik, anatomik ve molekiiler olarak incelenmistir. Ayrica Antarktika yarimadasinda
yayilan diger Tephromela tiirleri ile morfolojik, anatomik ve molekiiler degerlendirme
yapilacaktir.

Tesekkiir: Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) ARDEB 1001

[Proje no: 118Z587] programinin destegine tesekkiir ederiz.
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The Antarctic Peninsula has been one of the regions of the world experiencing
relatively fast regional climate warming over recent decades and, due to its relatively simple
ecosystems, serves as an early warning system in understanding species and ecosystem
responses to climate change. Terrestrial ecosystems in the Antarctic are dominated by
mosses and lichens. Lichen samples were collected from James Ross Island and Galindez
Island in Antarctica. The specimens detailed below are deposited in Erciyes University
Herbarium Kayseri, Turkey (EUH). Lichen samples were separated from different plant or
lichen species under the microscope with the aid of a razor. The external morphology has
invariably been studied under stereo microscope. The anatomy of the thallus and apothecia
were studied under camera light microscope. The colour of medulla, epithecium,
hypothecium, ascus and ascospores were recorded both before and after spot tests.

Total DNA was extracted using the Dneasy Plant Mini Kit (Qiagen) following the
manufacturer’s protocol. DNA extractions were used as template in the PCR. The complete
nrlITS fragment of the nuclear ribosomal DNA repeat was amplified by PCR using primers
ITS1F and ITS4. Sequence analyses of the lichen samples obtained from the PCR products
were performed by the BM Labosis laboratory. Sequence results of the lichen samples were
compared using BLAST program in NCBI website. Then, the results were edited in BioEdit
program. The selection of lichen samples from genbank was chosen by taking into
consideration the morphological relationships as well as the molecular results with the
studied samples. For phylogenetic tree, MEGA 7 (Molecular Evolutionary Genetics
Analysis) program was used. The out-groups used in the phylogenetic trees were chosen to
be associated with the in-groups. In this study, Tephromela atra and Tepromela minor lichen
samples were studied morphologically, anatomically and molecularly. In addition,
morphological, anatomical and molecular evaluation will be made with other Tephromela
species spreading in the Antarctic peninsula.

Acknowledgement: We like to thank to the support by The Scientific and Technological
Research Council of Turkey (TUBITAK) ARDEB 1001 [Project number: 118Z7587]
program.
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Antarktika Yarimadasi hizla isinmakta ve sonug olarak karasal sucul ekosistemlerin
bolluk ve kapladig1 yiizey alan1 yani sira ekosistem yapist ve islevleri de degismektedir. Bu
nedenle, genis enlemsel degisimler boyunca sucul ekosistemlerin karsilastirmali olarak
calisilmasi, bu ekosistemlerdeki degisiklikleri daha iyi anlamak ve degisen iklim sartlarinin
bu ekosistemlere etkilerini tahmin edebilmek i¢in gereklidir. 2018 ve 2019 yillarinda
Tiirkiye Antarktika Seferleri kapsaminda Antarktika Yarimadasi'ndaki on ii¢ gol ve golet
orneklenmistir. Orneklenen goller ve goletler, 800 km'nin iizerinde bir enlem degisimini
kapsayan Ardley, Robert, Livingstone, Galindez ve Horseshoe Adalari'nda bulunmaktadir.
Su kimyasi (besinler ve eser metaller), biota (pigmentler, plankton, epifitik diatomlar ve
makro omurgasizlar) ve kararli izotoplar (N15, C13) i¢in anlik 6rneklemeler yapilmistir.
Pigment bilesimleri, HPLC kullanilarak belirlenmistir. Epifitik diatomlar, 151k ve elektron
taramali mikroskopi kullanilarak tanimlanip ve sayilmistir. Bu goller besin
konsantrasyonlari igin (0.04 - 55.09 mikM PO4 ve 0.11 - 39.55 mikM NO3 + NO2) ve
iletkenlik icin (30-735 mikS) genis bir varyasyon gostermistir. Buna parallel olarak su
kolonundaki pigmentlerin ve epifitik diyatomlarin kompozisyonu da goller arasinda genis
bir varyasyona gostermistir. Bu varyasyon, temel olarak goller arasindaki besin ve iletkenlik
varyasyonu ile iligkilidir. Sonuglar, gbllerdeki birincil iiretici kompozisyonunun ¢ogunlukla
hayvanlarin faaliyetleri (foklar ve penguenler) araciligiyla denizden gelen madde tasinmasi
ile belirlendigini yansitmaktadir.

Anahtar Kelimeler: Besin Agi, Antarktika Yarimadasi, Go6l Ekosistemleri, Epilitik
Diyatomeler, Pigmentler.
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Antarctic Peninsula has been rapidly warming and consequently terrestrial aquatic
ecosystems change in abundance and surface cover as well as ecosystem structure and
function. Therefore, comparative studies of aquatic ecosystems across large latitudinal
gradients is to be useful for better understanding the changes in these ecosystems as well as
for more reliable predictions under changing climate. We have sampled thirteen lakes and
ponds across the Antarctic Peninsula during Turkish Antarctic Expeditions in 2018 and 2019
seasons. The lakes and ponds are located in Ardley, Robert, Livingstone, Galindez and
Horseshoe Islands covering a latitudinal gradient over 800 km. We conducted snap-shot
samplings for water chemistry (nutrients and trace metals), biota (pigments, plankton,
epiphytic diatoms and macroinvertebrates) and stable isotopes (N15, C13). The pigment
compositions were assessed using HPLC. Epiphytic diatoms were identified and counted
using light and electron scanning microscopy. These lakes had a large variation in nutrient
concentrations (0.04 - 55.09 micM PO4 and 0.11 - 39.55 micM NO3 + NO2) and
conductivity (30-735 micS). The composition of pigments in the water column and epilytic
diatoms had also a significant variation across the lakes. These changes were predominantly
associated with nutrient and conductivity gradients across the lakes. Overall, the patterns
mostly reflected the transport from the sea mediated through the activities of animals (seals
and penguins).

Keywords: Food Web, Antarctic Peninsula, Lake Ecosystems, Epilithic Diatoms, Pigments.
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Iklim ve cevredeki ge¢mis degisiklikleri ve bunlarin biyota ve ekosistemler
tizerindeki etkilerini anlamak, gelecek iklim degisikliklerinin etkili bir sekilde
ongoriilebilmesi ve hassas ekosistemlerin yonetimi i¢in olduk¢a Onemlidir. Antarktika
Yarimadasi'nda bulunan goéller dramatik degisiklikler ile kars1 karsiyadir ve paleoekolojik
arastirmalarla bu degisikliklerin anlasilabilmesi ve Olciilebilmesi saglanmaktadir. Sunulan
calismada, Antarktika Yarimadasi'ndaki Robert Adasi'ndan (59 ©40'6.10 "B 62 © 23'4.77"G)
20 cm uzunlugunda bir gol sediman karot 6rnegi analiz edilmistir. Komiinite degisimlerini
degerlendirmek i¢in, sediman karotu 2 cm'lik araliklarla dilimlenmis ve kalici diyatome
slaytlar1 hazirlanmasi yoluyla her aralik diliminde 400 diyatome kabuguna kadar tiir tayinleri
ve sayimlar gergeklestirilmistir. Tiir tanimlamalar1 151k mikroskobu ve taramali elektron
mikroskobu ile tamamlanmistir. Sediman oOrneklerindeki baskin tiirlerin ¢ogunun
Planothidium, Psammothidium ve Nitzschia cinslerinden oldugu gézlemlenmistir. Analiz
edilen tiim dilimler kapsaminda, Planothidium cinsi sayilan birey kabuklar1 sayimlarin
%46’sin1, Nitzschia cinsi ise %12’sini olusturmaktadir. Tiir bazinda ise Planothidium
australe, sediman karotunun en iist 0-2 cm'lik diyatomlarinin % 14'inii ve Planothidium
reneii, karotun ist 18-20 cm'lik kisminda diyatome sayimlarinin % 18'lik kismini
olusturmaktadir. Karot doyunca stratigrafisi gozlemlenen Nitzschia spp ve Planothidium
spp'nin, bolgedeki kiigiik alkali tath su gollerinde yaygin oldugu bilinmekte olup, analiz
edilen sediman karotu tarafindan kapsanan gol tarihi boyunca yiiksek pH seviyelerini isaret
etmektedir. Notre yakinsayan pH seviyelerinde bulundugu bilenen tiirlerinse goliin
gozlemlenen tarihi boyunca degisen bolluklarla da olsa siiregelmis olmasi, gol tarihinde ani
bir pH degisimi yaganmadigina isaret etmektedir. Devam etmekte olan ¢aligmanin, diyatome
topluluklarindaki degisim ve sediman karotunun biyojeokimyasal 6zelliklerinin analizleri
15181nda, goliin ve havzasinin yakin gegmisini ortaya ¢ikarmasi amaclanmaktadir.

Anahtar Kelimeler: Diyatome stratigrafisi, diyatome taksonomisi, gol sediman karotu,
Antarktik yarimadasi
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ANTARCTIC PENINSULA

Saba BASKIR?! ", Elif YILMAZ?, Gulsen UCARKUS?, Cuneyt Nadir SOLAK?, Korhan
OZKAN?
YInstitute of Marine Sciences, Middle East Technical University, Mersin, Turkey
2Dumlupinar University, Department of Biology, Kutahya, Turkey
3Istanbul Technical University, Department of Geological Engineering, Istanbul, Turkey

(* saba@ims.metu.edu.tr)

Understanding past changes in climate and environment as well as their effects on
the biota and ecosystems is crucial for effective prediction of future climate change and
management of fragile ecosystems. Lakes of the Antarctic Peninsula are facing dramatic
changes and paleoecological studies enable us to better understand and quantify these
changes. For the study presented here, a lake sediment core of 20 cm length from the Robert
Island (59°40'6.10"W 62°23'4.77"S) in the Antarctic Peninsula was analyzed. To assess the
community shifts, sediment core was sliced into 2 cm intervals and permanent diatoms slides
were prepared and counted up to 400 frustules for each interval. Species identifications were
completed via light microscopy and and scanning electron microscopy. We observed that
most dominant species in the sediment samples are from Planothidium, Psammothidium and
Nitzschia genera. Among all slices, species counts in the Planothidium genus were observed
to be constituting 46% of all counts, followed by 12% in the Nitzschia genus. Planothidium
australe constituted 14% of the diatoms in the top 0-2 cms of the sediment core and
Planothidium reneii constituted 18% diatoms in the top 18-20 cms of the sediment core.
Planothidium spp are known to be common in small alkaline freshwater lakes of the region,
indicating the high pH levels throughout the lake history covered by the analyzed sediment
core. Species with circumneutral pH preferences were, although in varying abundances,
present throughout the core indicating that the lake did not undergo sudden pH altering
events. The change in the diatom communities and biogeochemical characteristics of the
sediment core will be presented to infer the recent past of the lake and its catchment.

Keywords: Diatom stratigraphy, diatom taxonomy, lacustrine sediment core, Antarctic
peninsula
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BELIiRLENMESI

Latife CAKIR BAYRAM?® *, Cafer Tayer ISLER? Logman ASLAN?
Erciyes Universitesi, Veteriner Fakiiltesi, Patoloji Anabilim Dali, Kayseri, Tiirkiye
2Mustafa Kemal Universitesi, Veteriner Fakiiltesi, Cerrahi Anabilim Dal1, Hatay, Tiirkiye
3Yiiziincii Y1l Universitesi Veteriner Fakiiltesi, Cerrahi Anabilim Dali, Van, Turkey

(*lcakir@erciyes.edu.tr)

Bu ¢alisma, yapilan literatiir taramalarina gore, dogal ortaminda yasayan Pygoscelis
penguenlerinde gbzyasi tiretimi ve goz i¢i basincini arastiran ilk calismadir. Ayni1 zamanda
hayvanat bahgeleri ve rehabilitasyon merkezlerinde profesyonel bakim altindaki penguenler
icin de referans deger olusturmaktadir. Calisma ile Adélie (Pygoscelis adeliae), Gentoo (P.
papua) ve Chinstrap (P. antarctica) penguenlerinde; Schirmer gozyasi testi ve goz i¢i basinci
da dahil olmak iizere standart okiiler testler i¢cin normal degerler olusturmas1 amaglanmis ve
ITU Polar Arastirma Merkezi (PolReC) tarafindan diizenlenen 2018-2019 Ugiincii Ulusal
Antarktik Bilim Gezisi kapsaminda Giiney Shetland Adalar1 ve Antarktika Yarimadasi'nin
kuzey kesiminde oftalmik &lgiimler yapilmistir. Olgiimler; Doumer adasi, Yelchoo iissii,
General Bernardo O'higgins iissii, Cabo Legoupil, Ardley adasindaki (Antarktika Ozel
Koruma Alani) (ASPA 150) ve Lion Ramp’ de yapilmistir. Gozyasi tiretim (TM) miktari
Schirmer Tear Test (STT) ile, Goz i¢i basinci (IOP) TonoVet® tonometre ile tiim
penguenlerin sol gozlerinden elde edilmistir.

Bu c¢alisma, kontrollii kapali bir ortamda yapilan calismalarin aksine, verileri
etkilemis olabilecek yagmur, toz, okyanus spreyi ve riizgara onemli 6l¢iide maruz kalan
Antarktika yarimadasinda penguenlerin dogal vahsi ortaminda gerceklestirilmistir.

Incelenen penguenlerin gdzlerinde; gdz kapaklarim, {iiincii gz kapagini, korneay1
veya On goz kamerasini etkileyen makroskobik bir bulguya rastlanmamustir. Eriskin 129
penguene ait gézyast tiretimi (TP) ve gbz igi basinci (IOP) ayni sira ile 10,16 + 4.06 mm/dk
ve 39.14 + 11.68 mmHg olarak bulunmustur. Adalar arasinda TP ve IOP degerleri
bakimindan p<0.05 diizeyinde istatistiki fark saptanmistir. [OP ortalama degerlerinde tiirler
arasinda istatistiki anlamda fark bulunmamis (p=0.675) iken lokasyonlar arasinda istatistiki
anlamda ¢ok 6nemli fark bulunmustur (p=0.000). Lokasyonlar arasinda; TP ortalama
degerleri, Harmony Point ile Ardley | — Ardley II ve Ohhings adalari arasinda
p<0.05diizeyinde istatistiki fark gostermistir. IOP ortalama degerleri, Lion Ramp ile Ardley
| — Ardley II adalar1 arasinda p<0.01 diizeyinde; Ardley III ile Ohhings, Ardley I — Ardley
I ve Lion Ramp arasinda p<0.001 diizeyinde istatistiki fark gdstermistir. Tiirler arasinda;
TP ortalama degerleri, Chinastrap ile Gentoo arasinda p<0.05 diizeyinde istatistiksel fark
gozlenmistir.

Anahtar Kelimeler: Pygoscelid penguen, Goz i¢i basinci, Rebound tonometrisi, Schirmer
gozyasi testi, Lakrimal iiretim
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This study is the first study investigating tear production and intraocular pressure in
Pygoscelis penguins living in their natural environment, according to literature reviews. It is
also a reference value for penguins under professional care in zoos and rehabilitation centers.
This study aimed to establish normal values for standard ocular tests, including the Schirmer
tear test and intraocular pressure, on Adélie (Pygoscelis adeliae), Gentoo (P. papua) and
Chinstrap (P. antarctica) penguins. Ophthalmic measurements were made within the scope
of the 2018-2019 Third National Antarctic Science Trip organized by ITU Polar Research
Center (PolReC) in the South Shetland Islands and the northern part of the Antarctic
Peninsula. These locations include Doumer island, Yelchoo base, General Bernardo
O'higgins base, Cabo Legoupil, Ardley island (Antarctic Special Reserve) (ASPA 150) and
Lion Ramp. From the left eyes of all penguins; Tear production (TM) amount was obtained
by Schirmer Tear Test (STT) and intraocular pressure (IOP) was obtained by TonoVet®
tonometer.

This study was conducted in the natural wildlife environment of penguins on the
Antarctic peninsula, which has been significantly exposed to rain, dust, ocean spray and
wind that may have affected the data, as opposed to studies conducted in a controlled indoor
environment. No macroscopic findings affecting the eyelids, third eyelid, cornea or anterior
eye camera were found in the eyes of the examined penguins. Tear production (TP) and
intraocular pressure (IOP) of 129 adult penguins were 10.14 + 4.06 mm / min and 39.14 +
11.68 mmHg, respectively. A statistical difference at the level of p <0.05 was determined
between the Islands in terms of TP and IOP average values. There was no statistically
significant difference between the species in the IOP mean values (p = 0.675), while the
statistical difference between the locations was found to be very significant (p = 0.000).
Among the locations; It showed a statistical difference at p <0.05 level between the TP
average values at Harmony Point and Ardley I - Ardley Il and Ohhings Islands. While the
mean values of 10OP showed a difference of p <0.01 between Lion Ramp and Ardley I -
Ardley 11 islands, there was a statistical difference of p <0.001 between these values in
Ardley Il and Ohhings, Ardley I - Ardley Il and Lion Ramp. TP average values, between
Species; A statistical difference of p <0.05 was observed between Chinastrap and Gentoo.

Keywords: Pygoscelid penguins, Intraocular pressure, Rebound tonometry, Schirmer tear
test, Lacrimal production
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ANTARKTIKA’DA BiLiM YOLCULUGU
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Egitim  Ogrencilerde istendik davranis  degisiklikleri  olusturmak igin
tasarlanmaktadir. Bunun da 6tesinde bir amacini diisiiniirsek gelecegin bilim insanlar1 olma
yolunda ilerlemek isteyen 6grencilere aydin sonsuzluklar sunmalidir. 2020 yilinda ortaya
cikan kiiresel korona viriis salgini 6grencilerin egitim imkanlarinin azalmasina yol agmuistir.
TUBITAK salgin oncesi dénemde 6grencileri bilim insanlar1 ile sdylesiler araciligiyla
bulusturarak gelecegin bilim insanlar1 olma yolunda destelemekteydi. Salgin ile birlikte bu
calismalar ¢evrim igi platformlara tasinmistir. Bu aragtirmada temel amag ¢evrim i¢i bilim
sOylesileri ile Ogrencilerin Antarktika konusundaki farkindaliklarinin nasil degistiginin
arastirilmasidir. Nitel arastirma yonteminin kullanildig1 arastirmada veri toplama araci
olarak degerlendirme formu ve goriisme formu kullamilmistir. Arastirma I¢ Anadolu
Bolgesi’nde yer alan bir ilde, sosyo-ekonomik diizeyi diisiik 6grencilerin egitim gordiigii bir
okulda yiiriitiilmiistiir. Uygun 6rnekleme ile belirlenen besinci sinifa devam eden 47 6grenci
ile uygulama; bu 6grencilerden 5 6grenci ile goriisme yapilmistir. Elde edilen veriler nitel
veri analiz yontemlerinden betimsel analiz ve igerik analizi ile ¢6ziimlenmistir. Arastirmanin
gerceklestirilmesi i¢in uygulama siirecinde dgrencilerle TUBITAK Bilim Geng YouTube
kanalinda yer alan “Antarktika’da Bilim Yolculugu” ¢evrim igi bilim sdylesisi paylasilmis,
ogrencilerin videoyu izlemesinin ardindan bir degerlendirme formu doldurmalar
saglanmistir. Ayrica dgrencilerden bir kismi ile goriisme formu araciligiyla nitel veriler elde
edilmistir. Elde edilen verilen igerik analizi ve betimsel analiz ile ¢oziimlenmesi sonucu;
Antarktika hakkinda hi¢ fikri olmayan &grencilerin derinlemesine bilgi sahibi olduklari,
burada yapilacak arastirmalara katilabilmek i¢in gelecekte egitim almak istedikleri,
Antarktika’da yapilan calismalarda tilkemizin ilerlemesi i¢in kendi okullarinda tanitim
faaliyetleri yapmaya goniillii olduklari gibi veriler ortaya ¢ikmistir. Gelecegin bilim insanlari
olma yolunda 6grencilerimize verilen her firsat aydin sonsuzluga ulasma yolunda bizi daha
da ileri gotiirecektir.

Anahtar Kelimeler: Antarktika, egitim, ¢evrim i¢i bilim séylesisi, bilim insani
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SCIENCE JOURNEY IN ANTARCTICA
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The training is designed to create desired behavioral changes in students. If we
consider a purpose beyond this, it should offer enlightened eternity to students who want to
progress towards becoming the scientists of the future. The global corona virus outbreak that
occurred in 2020 has led to a decrease in the education opportunities of students. TUBITAK
was supporting students to become scientists of the future by bringing together scientists
through interviews in the pre-epidemic period. With the epidemic, these studies have been
moved to online platforms. The main purpose of this study is to investigate how students'
awareness of Antarctica has changed with online science interviews. In the research in which
qualitative research method was used, evaluation form and interview form were used as data
collection tools. The research was conducted in a school in a city in the Central Anatolia
Region, where students with low socio-economic level are educated. Application with 47
students attending fifth grade determined by appropriate sampling; 5 of these students were
interviewed. The obtained data were analyzed by descriptive analysis and content analysis,
among qualitative data analysis methods. In order to carry out the research, an online science
interview on the “Antarktika’da Bilim Yolcugu (Science Journey in Antarctica)” on the
TUBITAK Bilim Genc YouTube channel was shared with the students during the
application process, and after watching the video, the students were made to fill out an
evaluation form. In addition, qualitative data were obtained with some of the students
through the interview form. As a result of analyzing the obtained data with content analysis
and descriptive analysis; It has been revealed that students who have no idea about Antarctica
have in-depth knowledge, want to receive education in the future in order to participate in
the researches to be carried out here, and volunteer to do promotional activities in their own
schools for the advancement of our country in the studies conducted in Antarctica. Every
opportunity given to our students to become scientists of the future will take us further
towards reaching enlightened eternity.

Keywords: Antarctica, education, online science interview, scientist
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ANTARKTIKA’DA BiR VADIYE ADINI VEREN LIKENLESMIS MANTAR:
SOLORINA SPONGIOSA (ACH.) ANZI 1862
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Son yillarda aragtirmacilar Antarktika’nin liken biyogesitliligi iizerinde ¢aligmalarini
yogunlastirmistir. En son 1989 yilinda Lewis Smith tarafindan toplanan Solorina spongiosa
bu 6zelligi ile 6n plana ¢ikmaktadir. Bu sayede bulundugu vadiye ismini veren tek tiir olarak
bilinmektedir. 28 y1l aradan sonra ilk defa James Ross Adasi’ndan 2016/17
sezonunda Mehmet Gokhan Halici tarafindan tekrar toplanmig ve daha detayli incelenme
sans1 bulunmustur.

James Ross Adasi’nda yayilis gosteren likenlesmis mantar biyogesitliligini
belirlemek i¢in yapilan ¢alisma kapsaminda Solorina spongiosa anatomik, morfolojik ve
molekiiler olarak ¢alisilmistir. Solorina spongiosa’nin morfolojik ve anatomik incelemeleri
yapildiktan sonra molekiiler calismalar gergeklestirilmistir. Molekiiler caligmalarda ilk
olarak orneklerin DNA izolasyonlart Qiagen DNeasy plant mini kit ile gerceklestirilmigtir
ITS, mtSSU ve RPB1 gen bolgeleri PZR yardimiyla ¢ogaltilip, agaroz jel elektroforezinde
yirltilmistir. Daha sonra jel goriintiileme sisteminde DNA bantlar1 fotograflanip
kaydedilmistir. Sekans analizi c¢ift yonlii olarak hizmet alimi seklinde BM Labosis
firmasinda yaptirilmistir.

Yapilan ¢aligmalar sonucunda 6rnegin ITS, RPB1 ve mtSSU verileri ile yapilan
filogenetik agacglarda mevcut literatiirde bulunan molekiiler verilerle yiiksek oranda eslestigi
gorilmiistiir.

Tesekkiir: Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) ARDEB 1001
[Proje no: 118Z2587] programinin destegine tesekkiir ederiz.
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In recent years, researchers have focused lichen biodiversity of Antarctica in their
studies. In this context, Solorina spongiosa, which was collected by Lewis Smith in 1989
stands out. In this way, it is known as the only species that gave its name to the valley where
it is located. It was gathered from James Ross Island for the first time after 28 years by
Mehmet Gokhan Halici in the 2016/17 season and had the chance to be examined more
detailly.

Solorina spongiosa has been studied anatomically, morphologically and molecularly
within the scope of the study conducted to determine the lichenized fungus biodiversity
distributed in James Ross Island. After the morphological and anatomical examinations of
Solorina spongiosa, molecular studies were carried out. In molecular studies, firstly, DNA
isolation of samples was carried out with Qiagen DNeasy plant mini kit. ITS, mtSSU and
RPB1 gene regions were amplified with PCR and conducted in agarose gel electrophoresis.
Then, DNA bands were photographed and recorded in the gel imaging system. Two-way
sequence analysis was made by BM Labosis as a service purchase.

As a result of the studies, it was observed that phylogenetic trees made with ITS,
RPB1 and mtSSU data highly matched with the molecular data found in the current
literature.

Acknowledgement: We like to thank to the support by The Scientific and Technological
Research Concil of Turkey (TUBITAK) ARDEB 1001 [ Project number: 118Z2587]
program.
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ANTARKTIKA’DA BULUNAN TURK BIiLiM USSU BOLGESINIiN RADYASYON
DOZ HESAPLAMALARI
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Diinya uzaydan gelen kozmik 1s1n radyasyonuna siirekli olarak maruz kalmaktadir.
Diinyanin manyetik alant ve atmosferi bu 1sinlara kars1 dogal bir koruma saglamaktadir.
Diinyanin manyetik alanina dik gelen yiiklii kozmik 1sinlarin, Lorentz kuvveti nedeniyle
biikiilerek diinyaya girmeleri zorlasir. Kutuplarda ise manyetik alana paralel gelen 1sinlar bir
etkiye maruz kalmadan atmosfere girerler. Atmosfere giren parcaciklar Oksijen ve Azot
molekiilleri ile ¢arpisarak parcacik yagmurlari olusturur ve muon, nétron gibi parcaciklar
yeryiiziine kadar ulagabilir. Bu etkiden dolayi, ayni yiikseklikler karsilastirildiginda
ekvatordan kutuplara dogru pargacik akisi artmaktadir. Ozellikle Giines patlamalarinimn
oldugu zaman dilimlerinde bu parcaciklara bagli radyasyon dozu kutuplarda kritik seviyelere
ulasabilmektedir. Antarktika’da Tirkiye’nin de i¢inde bulundugu cok sayida iilke yer
bilimleri, beseri bilimler, fizik bilimleri ve canli bilimleri alanlarinda faaliyet
gostermektedir. Bolgedeki calisma alanlarinin cesitlilik gdstermesi ve ¢ok sayida bilim
insanin bulunmasi sebebiyle radyasyon dozu takibi insan sagligi agisindan da kritik bir
parametredir. Ayrica atmosferin korumasi olmadan gorev yapan uydularin aldig1 radyasyon
dozu yeryiiziinden farklidir ve uydularimiz i¢in giines patlamalarinin da radyasyon miktarini
anlamak da onemlidir. Antarktika’daki gorev istasyonlarinda bu yiizden bir¢ok radyasyon
dedektorii bulunmaktadir.

Kozmik radyasyon dozu enlem, diinyanin manyetik ekseninin donme ekseniyle ayn
olmamasindan kaynakli olarak boylam, yiikseklik ve giines riizgarma bagli olarak
degismektedir. Diinya'daki kozmik 1sin yogunlugu yaklagik 50°- 60° enlemlerinde
maksimuma ulasmaktadir. Bu c¢alismada, belirtilen koordinat araligina yakin olarak,
Antarktika’da bulunan Tiirk bilim iissiinlin koordinatlar1 (67°49°40” S, 67°12°08” W) i¢in
giines patlamalariin oldugu ve olmadig1 durumlarda radyasyon dozu hesaplamalar1 Monte
Carlo yazilimlar1 olan FLUKA, Geant4 ve CARI7 ile kapsamli olarak simiile edilecektir.
Boylelikle hem giines patlamalar1 durumlarinda tilkenin bilim politikalar1 dogrultusunda
caligmalarini siirdiiren bilim insanlariin sagligi hem de uydularin ¢aligma performanslarini
koruyarak gorev yapmasimi saglayacak bir radyasyon sayacinin fizibilitesinin yapilmasi
hedeflenmektedir.
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Earth is continuously exposed to cosmic ray radiation from space. The Earth's
magnetic field and its atmosphere provide a natural protection against these rays. Charged
cosmic rays, perpendicular to the Earth's magnetic field, are bent due to the Lorentz force,
making it difficult to enter the Earth’s atmosphere. At the poles, cosmic rays coming parallel
to the magnetic field enter the atmosphere without being effected. Particles entering the
atmosphere collide with Oxygen and Nitrogen molecules that resul in particle showers, and
particles such as muons and neutrons can reach the Earth's surface. Due to this effect, particle
flux increases from the equator to the poles when the similar altitudes are compared.
Especially during solar flares, the radiation dose due to these particles can reach critical
levels at the poles. In Antarctica, many countries including Turkey have research outposts
working on earth sciences, humanities, physical sciences and life sciences. Radiation dose
tracking in Antarctica is also a critical parameter in human health due to the variety of
research areas in the region and scientists' presence. Moreover, the radiation dose received
by satellites operating without the protection of the atmosphere in space is higher the dose
at Earth's surface. Thus, knowing the amount of the radiation from solar flares is crucial for
satellites. These are the reasons for radiation detectors’ presence at research stations in
Antarctica.

Cosmic radiation dose varies depending on latitude, altitude, and solar wind as well
as longitude since the Earth’s magnetic axis is not the same as the rotation axis. Cosmic ray
intensity on Earth reaches its maximum at about 50° - 60° latitudes and then stays constant
up to 90°. In this study, radiation dose calculations for the coordinates of the Turkish science
base in Antarctica (67° 49'40 " S, 67° 12'08 " W), in the presence and absence of solar flares
as close to the specified coordinate range, will be simulated extensively with Monte Carlo
softwares FLUKA, Geant4 and CARI7.With these simulations, the feasibility of a radiation
detector will be studied for both the health of scientists, that are working along Turkey’s
science policies, during solar flares and the robustness of satellites against space radiation
during their time of service.

Keywords: Radiation, cosmic ray, CARI7, FLUKA, Geant4
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ANTARKTIKA’DA CEVRE KORUMA PROTOKOLUNUN UYGULANMASINA
DAIR YONETMELIK

Eda BAYARY ", Huri EYUBOGLU?
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Bilindigi tiizere iilkemiz 2017 yilinda Antarktika Andlagsmasi Cevre Koruma

Protokoliine taraf olmus ve tiim eklerini kabul etmistir. Protokol, Antarktika’da
gerceklestirilecek faaliyetler esnasinda cevre iizerindeki etkileri 6nlemek veya miimkiin
oldugunca aza indirgemek tizere bir rehber niteligindedir. Protokol, ¢evrenin korunmasi igin
neler yapilacagini belirtir; ekleri ise bu gorevlerin nasil gergeklestirilecegini belirtmektedir.
Protokoliin odak noktasi ve takipgisi olarak; Protokole taraf olmamiz, Antarktika
arastirmalarina katilma isteginin artirilmasi, bilgi paylasimi ve iletisimin gili¢lendirilmesi
acisindan son derece 6nem arz etmektedir.
Protokole taraf olan her iilke, kendi hukuki diizenlemeleri dogrultusunda Protokoliin
getirdigi yiikiimliliikleri hangi mercilerin uygulamakla gorevlendirildigini belirlemelidir.
Bazi lilkeler kararname ile bazi iilkeler kanun ile bazi iilkeler yonetmelik ile Protokolii
uygulamaktadir.

Andlagma Bolgesindeki, bilimsel, resmi veya lojistik faaliyetlerin, Protokolde
belirtilen sartlara uygun olarak yiiriitiilmesine iligkin usul ve esaslarin belirlenmesi ve
Danisman iilke statiisiine gegebilmek i¢in “Antarktika’da Cevre Koruma Protokoliiniin
Uygulanmasina Dair Yonetmelik” 13.06.2020 tarih ve 31154 sayili Resmi Gazetede
yayimlanarak ytrtirliige girmistir. Cevre ve Sehircilik Bakanliginin uhdesinde yiiriitiilen S6z
konusu yonetmelik ¢alismasinda Antarktika’ya ayak basacak olan herkes faaliyet sahibi
olarak nitelendirilmektedir ve sefere katilmadan 6nce Yonetmeligin ekinde bulunan ve
Bakanligin web sitesinde bulunan iki ayr1 On Bildirim Formunu doldurmakla yiikiimliidiir.
Aym sekilde sefer doniisii Sezon Sonu Formu doldurulacaktir. Bakanlik On Bildirim
Formunda yer alan bilgilerin ¢evresel etkilerini Protokoliin 1. Eki dogrultusunda ii¢ etki
kategorisinde inceler; goz ard1 edilebilecek etkisi bulunan faaliyete baglanabilir, 6nemli veya
kalic1 olmayan etkisi bulunan faaliyetler i¢in Ik Degerlendirme Raporu, énemli veya kalici
etkisi olacag diistiniilen faaliyetler icin Kapsamli CED Raporu talep edilir. Kapsamli CED
Raporu diger taraf lilkelerin onayina sunulur ve kabul edilirse faaliyete baslanabilir.
Antarktika’daki yerel flora ve faunanin korunmasi amaciyla yapilacak Ornekleme
calismalar1 izne tabiidir. Bunun yani sira, Ozel Korumali Alanlara giris i¢in de izin alinmasi
yonetmelikle sart kosulmustur. Antarktika’ya gitmeden once Bakanliktan; sahada hava
kosullar1 gibi sebeplerden faaliyette degisiklige gidilmesi gibi durumlarda Sefer Liderinden
izin alinacaktir. Alian izinler, her yil Sekretaryaya raporlandigindan dolay1 prosediiriin
izlenmesi ¢ok 6nemlidir. Sezon Sonu Formu ise alinan dersleri belirleyerek ¢evresel yonetim
stireclerinin iyilestirilmesi i¢in kullanilacaktir.

Faaliyet sahiplerinin oldugu kadar seferi koordine eden tiizel kisinin de sefer dncesi
ve sefer esnasinda sorumluluklart bulunmaktadir. Sahada olusacak atiklarin kaydinin
tutulmasi, atiklarin ayri toplanarak uygun usullerle bertaraf edilmesi i¢in seferi koordine
eden tiizel kisi bir atik yonetimi sorumlusu belirlemeli ve sahada olusacak kazalara yonelik
onlemler alinmasim saglamalidir. Deniz kirliliginin 6nlenmesine iliskin hiikiimler de
yonetmelikte belirlenmis olup s6z konusu gorev ve yasaklari ihlal edenlere 10 yil siire ile
izin verilmemesi ongdrilmiistiir.
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REGULATION ON THE IMPLEMENTATION OF THE PROTOCOL ON
ENVIRONMENTAL PROTECTION TO THE ANTARCTIC TREATY
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Turkey has become a party to the Protocol on Environmental Protection to the

Antarctic Treaty in 2017 and accepted all the annexes of the Protocol. The Protocol can be
deemed as a guideline to mitigate and minimize impacts on the environment during activities
to be carried out in Antarctica. The Protocol states what should be done to protect the
environment, its annexes points out how to realize these duties. As the focal point and
pursuer of the Protocol, the Ministry deems being a party to the protocol is extremely
important in terms of increasing motivation to participate in Antarctic research, information
sharing and strengthening communication.
Each Party to the Protocol should determine which authorities are in charge with
implementing the obligations imposed by the Protocol in line with its own legal regulations.
Some countries implement the Protocol by decree, some countries by law, and some
countries by regulation.

Entering into force on 13.06.2020 with Official Gazette numbered 31154, Regulation
on the Implementation of the Protocol on Environmental Protection to the Antarctic Treaty,
determines the procedures and principles concerning the execution of activities by the
Republic of Turkey in the Antarctic Treaty Region in compliance with the terms and
conditions laid down in the Protocol on Environmental Protection to the Antarctic Treaty in
order to become a Consultative Member. Carried out by the Ministry of Environment and
Urbanization, aforementioned regulation considers each person visiting Antarctica as an
activity owner. Each activity owner is obliged to fill in two separate Prior Notification Forms
attached to the Regulation and on the website of the Ministry before joining the expedition.
In the same manner, Post Season Form should be filled in following return from the
expedition. Ministry evaluates information given in line with Annex 1 of the Protocol,
activities having negligible impact can be realized, activities with minor or transitory impacts
require Initial Environmental Evaluation Report, activities with more than minor or
transitory impact require Comprehensive Environmental Evaluation Report. Comprehensive
Environmental Evaluation Report is evaluated by other Parties, if deemed appropriate, the
activity can be realized.

Sampling activities are subject to permission procedure in order to protect local flora
and fauna of Antarctica. Besides, obtaining a permission to enter Specially Protected Areas
is required by the regulation. Permissions shall be taken from the Ministry before going to
Antarctica; in case there is a change in the activities due to reasons such as weather
conditions, the permission shall be taken from expedition leader. Permission procedure is
very crucial since given permissions are reported to the Secretariat. Post Season Form is
used for determining lessons learnt and developing better environmental management
process.

Legal entity coordinating the expedition has responsibilities as well as the activity
owners before and during the expedition. Legal entity coordinating the expedition is required
to determine a waste management responsible in order to record wastes produced on site,
separately collect wastes and ensure proper removal, also shall take measures for
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environmental emergencies. Provisions regarding the prevention of marine pollution are also
determined in the regulation, and it is stipulated that those who violate these duties and
prohibitions will not be allowed to realize activities for 10 years.

Keywords: Environmental Protection Protocol, Regulation
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Antarktika’da maden kaynaklar1 faaliyetleri ilk defa 1970 yilinda Tokyo’da
diizenlenen 6. Antarktika Andlasmas1 Danigsma Toplantisi’nda (ATCM) giindeme gelmistir.
Konuyu ayrintili sekilde diizenleyen 1988 tarihli Antarktika Maden Kaynaklari
Faaliyetlerinin Diizenlenmesi Sozlesmesi (CRAMRA), Fransa ve Avustralya’nin
Sozlesmeyi imzalamamasi ilizerine yurirliige girememistir. Antarktika Andlagmasi’nin
gdzden gegirilmesine yonelik Madrid’de 1991 yilinda gerceklesen Ozel ATCM’lerin
ardindan, Antarktika Andlagmasi1 Cevre Koruma Protokolii (PEPAT) imzalanmistir. S6z
konusu Protokol, tiim Danigsman iilkelerin onayinin ardindan 14 Ocak 1998’de yiiriirlige
girmistir. Antarktika Andlagmasi’n1 herhangi bir sekilde degistirmeyen PEPAT, onun eki
niteliginde, Antarktika Antlagsmalar Sistemi (AAS) biinyesindeki hukuki belgeler arasinda
yer almaktadir.

PEPAT 7. madde hiikmii ile CRAMRA'dan farkli olarak maden kaynaklari
faaliyetleri tamamen yasaklanmustir. Ilgili yasagin tek istisnasi bilimsel amagli maden
kaynaklar1 faaliyetleridir. Bu durum, bahsi gegen faaliyetlerin bilimsel arastirma
dogrultusunda smirsiz bigimde gerceklestirilecegi anlamina gelmemektedir. S6z konusu
faaliyetler PEPAT ile Cevresel Etki Degerlendirmesi (Ek 1) diizenlemelerine tabidir. Maden
kaynaklar faaliyetlerine yonelik yurtirliikteki mutlak yasagin devamliligi hususu 6nem arz
etmektedir. Buna gore, PEPAT 25/1. madde dogrultusunda Danisman iilkelerin oybirligi ile
PEPAT hiikiimleri, maden kaynaklar1 faaliyetlerini yasaklayan 7. madde de dahil olmak
tizere, degistirilebilir veya bunlara eklemeler yapilabilir. Bunun disinda, ayni maddenin
devam eden fikrasinda, PEPAT 1n yiirtirliige girdigi tarihi takiben 50 yillik siire dolduktan
sonra ki bu siire 2048 yilina tekabiil etmektedir, Danigman {ilkelerin herhangi birinin
bildirimi ile PEPAT’in isleyisini gozden geg¢irmek i¢in bir konferansin toplanmasi
diizenlenmistir. S6z konusu konferansta PEPAT hiikiimlerindeki onerilen degisikliklerin,
maden kaynaklar1 faaliyetlerini yasaklayan 7. madde de dahil olmak iizere, PEPAT 1n
yiirlirliige girdigi tarihte (1998) Danisman {ilke statiisiindeki devletlerin 3/4’{inii kapsayan
taraflarin ¢ogunlugu ile kabul edilmesi ongdrilmiistiir.

Imzalandig1 zaman, Danigman iilkelerin tiimiiniin onay1 gerektigi igin yiiriirliige
girmesi gii¢ olarak degerlendirilen PEPAT, bu yodnde ortaya c¢ikan ortak menfaat
dogrultusunda yiiriirlik kazanmistir. Bu durum, Danisman iilkelelerin Antarktika'nin
korunmast ve Ozellikle maden kaynaklar1 faaliyetlerinin yasaklanmasma iligkin
kararliliklarin1 gostermektedir. S6z konusu kararlilik, her ne kadar hukuken baglayici
olamasalar da, 32. ATCM’nin ardindan yayimlanan Bildiri ve 39. ATCM’de kabul edilen
Ilke Karari ile bir kez daha ifade edilmistir. Ozellikle Ilke Karari’nda, maden kaynaklart
faaliyetlerine iligkin yasagin devamliligina ve PEPAT 1n 2048 yilinda yiiriirliikkten kalkacag:
yoniindeki medyada yer alan yanlis yorumlara iligskin yapilan vurgular 6nem tasimaktadir.
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Mineral resource activities in Antarctica were brought to the agenda at the 6™
Antarctic Treaty Consultative Meeting (ATCM) held in Tokyo for the first time in 1970. The
Convention on the Regulation of Antarctic Mineral Resource Activities (CRAMRA), which
regulates the issue in detail, could not enter into force after France and Australia decided not
to sign the Convention. The Protocol on Environmental Protection to the Antarctic Treaty
(PEPAT) was signed after the Special ATCMs that took place in Madrid in 1991 to review
the Antarctic Treaty. The Protocol entered into force on 14 January 1998, after the
ratification of all Consultative Parties. PEPAT, which does not modify the Antarctic Treaty
in any way, is among the legal documents within the Antarctic Treaty System (ATS) as its
annex.

Unlike CRAMRA, with the provision of PEPAT Article 7, mineral resource activities
are completely prohibited. The only exception to the related prohibition is mineral resource
activities for scientific research. This does not mean that the mentioned activities will be
carried out in an unlimited way. These activities are subject to PEPAT and Environmental
Impact Assessment (Annex 1) regulations. Continuity of the absolute prohibition of mineral
resource activities is an important issue. Accordingly, in accordance with Article 25/1 of
PEPAT, provisions of the PEPAT may be modified or amended by the unanimous agreement
of the Consultative Parties including Article 7 prohibiting mineral resource activities. Apart
from this, in the ongoing paragraph of the same article, after the expiration of 50 years from
the date of entry into force of PEPAT, this period corresponds to 2048, a conference will be
held to review the functioning of PEPAT with the notification of any of the Consultative
Parties. It was envisaged that the proposed amendments to the PEPAT provisions at the
Review Conference would be adopted by a majority of the Parties, including 3/4 of the States
which are Consultative Parties at the time of PEPAT's entry into force (1998), including
Article 7, which prohibits mineral resource activities.

When signed, PEPAT, which is considered to be difficult to enter into force since all
of the Consultative Parties approval has to be given, took effect in line with the emergence
of the common interest in this direction. This shows the Consultative Parties' commitment
to the protection of Antarctica and especially the prohibition of mineral resource activities.
The determination in question was once again expressed by the Declaration published after
the 32" ATCM and the Resolution adopted in the 39" ATCM, although they were not legally
binding. Especially in the Resolution, the emphasis on the continuity of the prohibition on
mineral resource activities and the incorrect belief in the media that PEPAT will be expired
in 2048 is important.
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ANTARKTIKA’DAN iZOLE EDIiLEN CHLORELLA VARIABILIS MiKROALGI
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Glimiis nanopartikiilleri (AgNP) genis yiizey alani, iistiin fiziksel 6zellikleri ve
biyolojik etkileri sayesinde tip, biyoteknoloji ve kimya gibi ¢ok 6nemli alanlarda kullanilan
metalik nanopartikiillerden biridir. Bu nedenle AgNP’nin yiiksek verimde ve diisiik
maliyette tiretilmesi olduk¢a dnemli bir konudur. AgNP’nin {iretilmesinde kullanilan ve
geleneksel olarak nitelendirilen fiziksel ve kimyasal yontemler karmasik, pahali ve ¢cevreye
zararli prosesler gerektirebilmektedir. Bu sorunlar1 asmak i¢in arastirmacilar yesil sentez ya
da biyosentez adi verilen yeni bir AgNP iiretim yontemine yonelmislerdir. Bu yontemle
biyokiitlelerin ekstraktlarinda bulunan karotenoid ve flavonoid gibi maddeler Ag iyonlarimi
nanopartikiile indirgemek i¢in kullanilmaktadir. Kutup mikroalgleri bulunduklar1 zorlu
cevre sartlarina adaptasyonlar1 geregi diger bolgelerdeki mikroalglere kiyasla daha farkl
biyokimyasal icerige sahip olup, zengin biyoaktif icerikleriyle, ozellikle AgNP gibi
biyoteknolojik uygulamalar agisindan 6nemli metalik nanopartikiillerin tiretimi i¢in oldukga
uygun kaynaklardir. Bu ¢aligmada 3. Ulusal Antarktika Bilim Seferi kapsaminda Horseshoe
Adasi, Skua Golii, Antarktika’dan toplanan 6rneklerden izole edilen Chlorella variabilis
(YTU.ANTARCTIC.001, NCBI-GenBank Erisim Numarasi: MN372092) tiirii mikroalgin
ekstraktlart kullanilarak yesil sentez yontemiyle AgNP iiretimi yapilmistir. Uretilen
AgNp’ler karakterize edildikten sonra diger ¢alismalarda kullanilmak iizere saklanmigtir.
Elde edilen sonuclara ve yapilan karakterizasyon analizlerine gore yiiksek verimde ve diisiik
boyutta AgNP iiretimi gerg¢eklesmistir. Bu calisma ile Antarktika’dan izole edilen
mikroalglerin AgNP gibi metalik nanopartikiillerin {liretiminde degerlendirilebilecegi
anlasilmistir.

Anahtar Kelimeler: Nanoteknoloji, Yesil sentez, AgNP, Antarktik mikroalg, Chlorella
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Silver nanoparticles (AgNP) are one of the metallic nanoparticles used in many fields
such as medicine, biotechnology and chemistry, thanks to their large surface area, superior
physical properties and biological effects. Therefore, it is very important to produce AgNP
with high efficiency and low cost. Traditional physical and chemical methods used in the
production of AgNP consist of complex, expensive and environmentally harmful processes.
To overcome these problems, researchers have turned to the new AgNP production method
called green synthesis or biosynthesis. With this method, substances such as carotenoids and
flavonoids found in the extracts of biomass are used to reduce Ag ions to nanoparticles. Due
to their adaptation to the harsh environmental conditions, polar microalgae have a different
biochemical content compared to microalgae in temperate regions. With their rich bioactive
contents, they are very favorable sources for the production of metallic nanoparticles such
as AgNP that are important for biotechnological applications. In this study, AgNP were
produced by green synthesis method using the extracts of Chlorella variabilis
(YTU.ANTARCTIC.001, NCBI - GenBank Accession Number: MN372092) type
microalgae isolated from samples collected from Horseshoe Island, Skua Lake, Antarctica
within the scope of the 3rd National Antarctic Science Expedition. After the characterization
of AgNP, they were stored for different usages in other studies. According to the obtained
results and the characterization analysis, it was found that, AQNP were produced with high
efficiency and low size. With this study, it was understood that microalgae isolated from
Antarctica can be used in the production of metallic nanoparticles such as AgNP.

Keywords: Nanotechnology, Green synthesis, AgNP, Antarctic microalgae, Chlorella
variabilis
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Arktik ve Antarktika, iklim degiskenligini gozlemlemek ag¢isindan diinyanin 6nemli
bolgeleridir. Bu bolgelerin uzakligi, bilimsel 6l¢iimler yapmak i¢in her ikisine de ulagsmay1
olduke¢a zorlastirmaktadir. Bu nedenle iilkeler, uzun zamandan beri ulusal ¢abalar ve/veya
uluslararasi is birlikleriyle verileri otomatik olarak almak i¢in kutup bolgelerine kurulacak
bilim odakli teknolojiler tasarliyor ve gelistiriyor.

Piri Reis Cevre ve Enerji Teknolojileri Ekibi, kisaca PiriCET adi verilen, yiiksek
motivasyonlu lise dgrencilerinden olusan bir takimdir (Sekil 1). ilk motivasyon, 6grencilerin
Antarktika'daki verileri 6lcmeye uygun bir ekipman kurma ve gelistirme kapasitesini ortaya
koymakt1. Ikinci motivasyon, Antarktika Yarimadasi'nda “hava kalitesi ve ozon dl¢iimii ile
birlikte basing, karbondioksit, nem, sicaklik ve 151k™ 6l¢iimlerini gergeklestirmek i¢in bilim
insanlarina katkida bulunmak ve hatta lise 6grencileri olarak Antarktika'da onlardan biri
olmakti.

Antarktika Yarimadasi bolgesi 6zel olarak secilmistir ¢iinkii bolge acikga degisen
iklimin sonuglarim1 yasamaktadir. Yeni teknolojik fikirlerle proje gelistirilirken diger
tilkelerin kullandigi yontem / teknikler ekip tarafindan degerlendirilmistir. Planlanan
ekipman, tasarim acisindan benzersiz olacak ve enerjisini gilines panelleri ve bataryalar ile
saglayacaktir. Ekipman hazir oldugunda, 2021 Antarktik Bilim Seferi sirasinda veri
toplamak i¢in Gegici Tirk Bilim Kampina kurulmasi 6nerimiz bulunmaktadir. Veriler bir
yillik siire icinde saklanarak, bir sonraki Antarktika seferinde toplanmas1 miimkiin olacaktir.
PiriCET tarafindan tasarlanan ekipmanin toplayacagi fiziki Ol¢limler bu c¢aligmada
aktarilacaktir.

Anahtar Kelimeler: Antarktika, Yeni Nesil, Cevre

60




MEASUREMENT OF PHYSICAL PARAMETERS IN ANTARCTICA
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The Arctic and Antarctic are important regions of the world in terms of observing
climate variability. Remoteness of these regions make both quite difficult to reach to conduct
scientific measurements. Therefore, nations have been designing and developing science-
oriented technologies to install in Polar regions to receieve data automatically with local
efforts/internation collaborations since long.

Piri Reis Environment and Energy Technologies Team (PiriCET), highly motivated
group of high school students gathered together. Initial idea was to prove the capacity of the
students establishing and developing an equipment which can be suitable to measure data in
Antarctica. Second initiative was contributing to scientists or even become one of them in
Antarctica as high school students, in order to perform “air quality and ozone measurement
as well as pressure, carbon dioxide, humidity, temperature and light” measurements in
Antarctic Peninsula.

As of the region, Antarctic peninsula is specifically selected because the region is
clearly experiencing the results of changing climate. The methods/techniques used by other
countries were also evaluated by the team while developing the project with new
technological ideas. The planned equipment will be unigque in a way of desing and will
provide its energy by solar panels and batteries. Once the equipment is ready, it can be
installed to Turkish National Camp site to collect data during 2021 Antarctic campaing. Data
will be stored one year period and can be collected during the next Antarctic campaing. The
details of PiriCET designed equipment will be discussed here.

Keywords: Antarctica, new generation, environment
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Kutup ekosistemlerinin besin ag1 yapisi ve islevi, iklim degisikligi nedeniyle 6nemli
Olclide degisime ugramaktadir. Besin ag1, ekosistemlerin i¢indeki ve arasindaki kiitle ve
enerji akisin1 diizenlemekte ve bu nedenle dinamiklerini anlamak biiylik 6nem tagimaktadir.
Diski orneklerinden ekstrakte edilen DNA temelli yliksek hassasiyetli, yliksek kapsamli
diyet analiz yontemleri, besin ag1 etkilesimleri hakkinda 6nemli bilgiler elde etmemizi
saglamaktadir. Omurgalilar i¢in canliya zarar vermeden besin igerigi analizi
gerceklestirmek, diski 6rneklerinden DNA metabarkodlama ile miimkiindiir. Besin igerigi
DNA'sin1 diski 6rneklerinden elde etmek i¢in birgok molekiiler yontem kullanilabilir, ancak
bircogu ayn1 zamanda gida dist DNA’nin da geri kazanimini saglayacak ve bu da yiiksek
verimli dizileme Oncesinde PCR ve kiitliphane olusturma asamalarimi daha fazla
karmasiklastiracaktir.

Antarktika besin aglarindaki en 6nemli tepe avci tiirlerin roliinii daha iyi anlamak ve
yakin zamandaki ¢evresel degisikliklerin etkilerini aydinlatmak i¢in, Antarktika
Yarimmadasi'nin bazi biiyiik tepe avcilarin (Gento Pengueni, Cember Sakalli Penguen, Adeli
Pengueni, Korsan Marti, Weddell Foku, Giiney Fil Foku) diski 6rnekleri 2. ve 3.Tiirk
Antarktika Kesif Gezileri sirasinda (2018-2019) DNA elde etmek amaciyla 6rneklenmistir.
Ornekler (kus tiirii basia> 40 ve fok tiirii basina > 15), avei tiirler tarafindan avlanan tiirleri
metabarkodlama ile analiz etmek lizere DNA ekstraksiyonunda kullanildi. Farkli DNA
ekstraksiyon yontemlerinden elde edilen sonuglar, DNA metabarkodlamanin Antarktika
Yarimadast besin aglarinda tepe avcilarin rolii konusundaki farkindaligimizi nasil
artiracagini gostermek iizere sunulmaktadir.

Anahtar Kelimeler: Diyet icerigi DNA'si, Antarktika besin agi, DNA metabarkodlama,
kutup ekosistemleri.
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Food web structure and function of polar ecosystems are dramatically changing due
to climate change. Food web regulate mass and energy flow inside and among ecosystems
and thus understanding their dynamics has crucial importance. High precision, high coverage
dietary analysis tools focused on DNA extracted from scat samples provide a great insight
into food web interactions. A non-invasive dietary analysis tool for vertebrates is possible
by dietary DNA metabarcoding from animal scats. Many molecular methods can be
employed to retrieve dietary DNA from scats, but many will also recover non-food DNA,
which will complicate further PCR and library generation before high throughput
sequencing.

In order to better understand the role of top predators in Antarctic food webs and
elucidate the effects of recent environmental changes, DNA remains in the faecal samples
of several top predators (Gentoo Penguin, Chinstrap Penguin, Adelie Penguin, Brown Skua,
Weddell Seal, Elephant Seal) of Antarctic Peninsula, sampled during the 2nd and 3rd
Turkish Antarctic Expeditions (2018-2019). DNA remains from the samples (>40 per bird
species and >15 per seal species) were extracted to be used in metabarcoding to understand
the preyed species by the predators. Results gathered from different DNA extraction
approaches will be presented to demonstrate how DNA metabarcoding enhances our
awareness of the role of the top predators of the Antarctic Peninsula food webs.

Keywords: Dietary DNA, Antarctic food web, DNA metabarcoding, polar ecosystems.
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Mikroalgler hiicre i¢inde biriktirdikleri protein, karbonhidrat, yag asitleri, vitamin,
mineral, pigmentler ve daha pek ¢ok 6nemli biyoaktif bilesikler nedeniyle ¢ok uzun yillardan
beri gida, tip, eczacilik, kozmetik gibi bir¢ok farkli endiistriyel alanda kullanilmaktadirlar.
Oleik asit, linoleik asit, palmitoleik asit, E vitamini, B12, B-karoten, fikosiyanin, lutein ve
zeaksantin gibi algal biyoaktif bilesikler antimikrobiyal Ozelliklere sahip olup,
enfeksiyonlarin azaltilmast ve Onlenmesinde 6nemli rol oynarlar. Mikroalg tiirlerinin
yetistirilmesi esnasinda stres kosullar1 uygulandiginda hiicre igindeki biyoaktif bilesiklerin
daha yiiksek miktarda birikmesi saglanabilmektedir. Bu ¢alismanin amaci, 3. Ulusal
Antarktika Bilim Seferi Kapsaminda getirilen su ve buz 6rneklerinden izole edilen (NCBI-
GenBank erigsim no: MT951391) olarak tanimlanmis olan Auxenochlorella pyrenoidosa
kiiltiriiniin Listeria monocytogenes, Bacillus cereus, Salmonella typhimurium ve Candida
albicans patojenlerine karsi antimikrobiyal etkisini aragtirmaktir. Antarktika’dan izole
edilmis Auxenochlorella pyrenoidosa fotobiyoreaktorde ftiretilip hasat edildikten sonra
ekstraktlar1 hazirlanarak, ekstraktlarin mikroorganizmalar iizerindeki antimikrobiyal etkileri
agar disk difiizyon yontemi kullanilarak incelenmistir. Bu ¢alismanin sonucunda, kullanilan
Auxenochlorella pyrenoidosa mikroalg tiiriiniin, maya ve bakteriyel patojenlere kars1 yiiksek
antimikrobiyal aktiviteye sahip oldugu goriilmiistiir. Antarktika’da ekstrem kosullar altinda
yetisen mikroalg tiirlerinin diger mikroalg tiirlerine kiyasla daha yiliksek antimikrobiyal
etkiye sahip oldugu goriilmiistiir. Yiiksek antimikrobiyal aktivite, Auxenochlorella
pyrenoidosa mikroalg tiiriinde yiiksek miktardaki antimikrobiyal bilesiklerin varliginin bir
gostergesidir. Antarktika kitasinda yetisen mikroalgler iizerine yapilacak bilimsel
aragtirmalarin, yeni farmasotik maddelerin gelistirilmesi acisindan fayda saglayacagi
diistiniilmektedir.

Anahtar Kelimeler: Kutup mikroalgi, Auxenochlorella pyrenoidosa, antimikrobiyal
aktivite, disk difiizon yontemi

64




INVESTIGATION OF THE ANTIMICROBIAL EFFECT OF
AUXENOCHLORELLA PYRENOIDOSA MICROALGAE ISOLATED FROM
ANTARCTICA

Meyrem VEHAPIY ™, Arzu CELIK?, Anil Tevfik KOCER?, Benan INAN?, Yilmaz
KAYA? 3 Didem OZCIMEN?!
'Y1ldiz Technical University, Department of Bioengineering, Istanbul, Turkey
2 Kyrgyzstan-Turkey Manas University Department of Biology, Manas, Kyrgyzstan
% Ondokuz May1s University, Department of Agricultural Biotechnology, Samsun, Turkey

(*m_vehapi@hotmail.com)

Since microalgae contain proteins, carbohydrates, fatty acids, vitamins, minerals,
pigments and many other important bioactive compounds in their cell, they have been used
in many different industrial fields such as food, medicine, pharmacy and cosmetics for years.
Algal bioactive compounds such as oleic acid, linoleic acid, palmitoleic acid, vitamin E,
B12, B-carotene, phycocyanin, lutein and zeaxanthin have antimicrobial properties and play
an important role in reducing and preventing infections. Cultivation of microalgae species
under stress conditions can provide higher accumulation of bioactive compounds in the cell.
The aim of this study is to investigate the antimicrobial effect of Auxenochlorella
pyrenoidosa culture (NCBI-GenBank accession number: MT951391) isolated from water
and ice samples brought from the 3rd National Antarctic Science Expedition, against Listeria
monocytogenes, Bacillus cereus, Salmonella typhimurium and Candida albicans pathogens.
Auxenochlorella pyrenoidosa that isolated from Antarctica was cultivated in a
photobioreactor and harvested, then extracts were prepared, and the antimicrobial effects of
the extracts against microorganisms were investigated using agar disk diffusion method. As
a result of this study, it was observed that, Auxenochlorella pyrenoidosa microalgae species
had high antimicrobial activity against yeast and bacterial pathogens. It has been observed
that microalgae species grow under extreme conditions in Antarctica region have higher
antimicrobial effect compared to other temperate microalgae. High antimicrobial activity is
an indication of the presence of high amounts of antimicrobial compounds in
Auxenochlorella pyrenoidosa microalgae. Scientific research on microalgae which grow in
the Antarctic region is considered to be beneficial for the development of new
pharmaceuticals.

Keywords: Polar microalgae, Auxenochlorella pyrenoidosa, antimicrobial activity, disk
diffusion method
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Antarktika, kitanin  ekstrem kosullart g6z Online alindi§inda, yeni
mikroorganizmalarin ve ikincil metabolitlerin izolasyonu i¢in ¢ok dnemli bir kaynak haline
gelmigtir. Bu durum g6z oniinde bulunduruldugunda izole edilecek tiirlerin ozellikle
farmasotik biyoteknoloji alaninda 6nemli buluslara yol acacagi diisiiniilmektedir. Bu
calismada, 3. Ulusal Antarktika Bilim Seferi kapsaminda Horseshoe Adasi, Skua Golii-
Antarktika'dan alian érneklerden bazi mikroorganizmalar izole edilmistir. Izole edilen bu
mikroorganizmalardan tanimlanan kiiltiirlerden biri olan Auxenochlorella pyrenoidosa
(NCBI GenBank erisim no: MT951391) Yildiz Teknik Universitesi Biyomiihendislik
Boliimii, Algal Biyoteknoloji ve Biyoproses laboratuvari'nda iliman ve soguk kosullar
altinda biiyiitiilmiistiir. On kiiltivasyon galismasinda iki farkli sicaklik ortaminda da yakin
seviyelerde mikroalg biiylimesi gézlemlenmistir. Bu 6n karsilastirma ile Auxenochlorella
pyrenoidosa tiiriiniin  farkli sicaklik seviyelerinde biiyimeye adapte olabildigi
gbzlemlenmistir. [liman ortam kosularinda da biiyiiyebilen Antarktika’dan izole edilmis bu
kiiltiirler 6lcek biiylitme yapilarak fotobiyoreaktdre alinmis, biiylime kinetigi hesaplanmis
ve karakterizasyon caligsmasi yapilarak biyokimyasal igerikleri belirlenmistir. Calisma
sonunda Auxenochlorella pyrenoidosa nin yiiksek lipid igerigine ve fenoliklere sahip oldugu
gozlemlenmistir. Bu calisma ile kutup mikroalglerinin literatiirde arastirilmis olan 1liman
kosullardan izole edilmis benzer tiirlere kiyasla daha ytiksek biyoaktif madde icerigine sahip
oldugu belirlenmis ve farmasétik ¢aligmalarda degerlendirilmek {izere potansiyeli ortaya
konulmustur.

Anahtar Kelimeler: Kutup mikroalgi, Auxenochlorella pyrenoidosa, Mikroalgal biiyiime,
Adaptasyon
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Antarctica has become a very important resource for the isolation of new
microorganisms and secondary metabolites, considering the extreme conditions of the
continent. Considering this conditions, it is thought that the isolated species will lead to
important discoveries especially in the field of pharmaceutical biotechnology. In this study,
some microorganisms were isolated from samples taken from Horseshoe Island, Skua Lake
-Antarctica as part of the 3rd National Antarctic Science Expedition. Auxenochlorella
pyrenoidosa (NCBI GenBank accession number: MT951391), one of the cultures identified
from these isolated microorganisms, was grown in Algal Biotechnology and Bioprocess
Laboratory in Bioengineering Department of Yildiz Technical University, under temperate
and cold conditions. It was observed that, microalgae growth was similar in two different
temperature environments in the pre-cultivation study. With this preliminary comparison, it
was observed that Auxenochlorella pyrenoidosa species can adapt to growth at different
temperatures. These cultures isolated from Antarctica, which can also grow in temperate
environment conditions, were taken into the photobioreactor by scaling up, their growth
kinetics were calculated and their biochemical content was determined by performing
characterization studies. At the end of the study, it was observed that Auxenochlorella
pyrenoidosa had high lipid content and phenolics. With this study, it was determined that
polar microalgae have higher bioactive substance content compared to the species isolated
from temperate regions in the literature and their potential for evaluation in pharmaceutical
studies has been presented.

Keywords: Polar microalgae, Auxenochlorella pyrenoidosa, Microalgal growth,
Adaptation
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Kiiresel iklim degisiminin etkileri diinyanin her yerinde hissedilmekte ancak bu
etkiler bolgesel farkliliklar gostermektedir. Bunlardan biri de Arktik bolgede deniz yolu
glizergahlari agisindan ortaya ¢ikan yeni alternatif rotalardir. Kuzey Kutbu'ndaki deniz buzu
kaybi, ekonomik ve enerji agisindan daha verimli bir ulagim i¢in yeni olanaklar sunmus ve
Arktik deniz tagimaciliginin uygulanabilirligini artirmistir. Bu bolge Kuzey yarimkiirede,
Kuzey Amerika, Avrupa ve Dogu Asya'da ii¢ sanayilesmis alan arasindaki mesafeyi 6nemli
Ol¢iide azaltabilme potansiyeli tasimaktadir. 1979'dan beri her yil ortalama % 1,2 oraninda
azalan (NSIDC, 2020) Kuzey Kutbu'nun minimum deniz buzu tabakasi, 2009 yilina
gelindiginde bolgede ilk uluslararasi tasimaciligin baglamasina imkan vermistir. Bolge
lizerinden taginan toplam kargo bugiin 150 milyon tonu agmistir. En 6nemli nakliye hatlari;
Kuzeybat1 Rusya ve Kuzey Norveg'ten Dogu Asya'ya kadar petrol ve LNG, Rusya'dan Cin'e
demir cevheri ve Giiney Kore'den Kuzey Avrupa'ya taginan petrol liriinleridir. Kuzey Deniz’i
lizerinden tasinan tonajin genellikle s1vi ve dokme yiikler oldugu ve yiik cesitliligin sinirl
oldugu goriilebilmektedir. Bunun bir nedeni, diizenli hat tasimaciliina ait olan konteyner
tagimaciliginin Kuzey Kutup sularinda ¢ok ¢esitli deniz ve buz kosullarina maruz kalacak
olmasidir. Ayrica buz tabakalarinin yliksek oranda tahrip olmasi, deniz ticaret hatlarinda
deniz buzu tehlikesinin artmasia ve buzkiran gemilerinin kullanilmas1 durumunda ciddi
gemi isletme maliyetlerine neden olmaktadir. Ancak uzun vadede Arktik deniz buzunun
daha da azalmasiyla birlikte, bolgede konteyner tasimaciligi da ekonomik olarak daha
uygulanabilir hale gelebilecektir. Su anda ¢evresel ve politik nedenlerle birtakim engellerle
kars1 karsiya olan Arktik rotalarimin gelecekte diizenli gecise imkan vermesi hususu,
yalnizca iklim degisikligi ile degil, mevcut Siiveys Kanal rotasindaki yogun trafik nedeniyle
de hizlanabilecektir. Bu calismada iklim degisikliginin olasi deniz ticaret rotalarina
etkilerinin yani sira Arktik bolgenin deniz ticaretindeki etkinligi arastirilmistir. Yeni bir
ekonomi sahasi olan bdlgeye yonelik deniz ticareti 6zelinde isbirligi ve yatirim olanaklari
incelenmistir.

Anahtar Kelimeler: Arktik Bélge, Deniz Tasimaciligi, Uluslararast Rotalar
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The effects of global climate change are felt all over the world, but these effects show
regional differences. One of these is the new alternative routes emerging in the Arctic region
in terms of seaway lines. The loss of sea ice in the Arctic has opened up new opportunities
for more economical and energy efficient transport and has increased the feasibility of Arctic
shipping. This region where is Northern Hemisphere has the potential to significantly reduce
the distance between the three industrialized areas in North America, Europe and East Asia.
This region has the potential to significantly reduce the distance between the three
industrialized areas in the, North America, Europe and East Asia. The minimum sea ice layer
of the North Pole, which has been decreasing by an average of 1.2% each year since 1979
(NSIDC, 2020), enabled the first international transportation in the region on 2009. Today,
total cargo transported through the region has exceeded 150 million tons. The most important
shipping lines are oil and LNG from Northwest Russia and Northern Norway to East Asia,
iron ore from Russia to China and oil products transported from South Korea to Northern
Europe. It can be seen that the tonnage transported over the North Sea is generally liquid and
bulk cargoes and the variety of loads is limited. One reason for this is that container shipping,
which belongs to liner transport, will be exposed to a wide variety of sea and ice conditions
in the Arctic waters. In addition, the high destruction of the ice sheets causes increases the
risk of sea ice in maritime trade lines and high ship operating costs if icebreakers are used.
However, in the long term, with the further reduction of the Arctic sea ice, container
transportation in the region will become more economically viable. The fact that the Arctic
routes, which are currently facing some obstacles due to environmental and political reasons,
will allow regular passage in the future, may be accelerated not only by climate change but
also due to heavy traffic on the current Suez Canal route. In this study, the effects of climate
change on possible maritime trade routes as well as the effectiveness of the Arctic region in
maritime trade were researched. Cooperation and investment opportunities especially in
maritime trade for the region, which is a new economic field, have been examined.

Keywords: Arctic Region, Marine Transportation, International Routes

69
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Arktik bolgedeki iklim kosullarmin degisiminin, seyire elverisli hale gelen deniz
rotalart ile birlikte trafik hacminin artmasina bagli olarak kaza riskinin de artisim
beraberinde getirecegi on goriilmektedir. Arktik Bolgenin diger bolgelerden daha zorlu olan
iklim kosullar1 ve altyap1 yetersizlikleri hem kazalarin meydana gelmesi riskini hem de
kazalara miidahale zorlugunu daha da arttirmaktadir. Meydana gelen kazalarin analizinin
yapilmasi, gelecekte bu bolgede olusabilecek kazalarin onlenmesi agisindan 6nem arz
etmektedir. Bolgenin ¢ok devletli bir bolge olmasi ve olusturulan Arktik Konsey’in kapali
yapist nedeniyle, bolgede olusan deniz kazasi ve olaylarinin detaylarina ulasmak bdolge
devletlerinin kendi kurumlarimin yayinladig: bilgiler 1s181inda olmaktadir. Konseye taraf her
iilke; kaza istatistikleri, kazaya karisan taraflar ve kaza raporu gibi bilgileri acik ve
arastirmacilarin faydalanacagi bir bicimde yaymlamamaktadir. Bu baglamda, literatiirde
yapilan calismalar incelendiginde, bazilar1 yukarida belirtilen nedenlerin, calismanin
kapsadigi deniz alanim1 ya da kullanilan verinin kisithh olmasi sonucunu dogurdugu
goriilmektedir. Bu ¢aligmada, Arktik bolgede meydana gelen kazalarin verilerine ulagimda
kullanilan kaynaklar incelenmistir. Bu bilgilere erisimde karsilasilan zorluklar irdelenerek,
ileride yapilabilecek calismalar i¢in 6nerilerde bulunulmustur.

Anahtar Kelimeler: Arktik Bolge, Deniz Kazasi, Kaza Analizi, Veri Analizi
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The change in climate conditions in the Arctic region might be accompanied by an
increase in the risk of accidents due to the traffic growth on the sea routes that become
accessible for navigation. The climate conditions and infrastructural deficiencies in the
Arctic Region, which are more difficult than other regions, increase both the risk of accident
occurence and the difficulty of response. Analyzing the accidents that occur in the region is
important in terms of preventing accidents future accidents. Due to the fact that the region is
a multi-state region and the closed structure of the Arctic Council, the details of the maritime
accidents and incidents that occurred in the region are accessible in the light of the
information released by the institutions of the regional states. Not every Arctic Council state
publishes information such as accident statistics, parties involved and accident report for
researchers. In this context, reviewing literature, the reasons some of which were mentioned
above might caused the studies cover the limited sea area or the limited data used. In this
study, the sources used to access the accident data in the Arctic region were examined.
Challenges encountered in accessing this information were specified and recommendations
were made for further studies.

Keywords: Arctic Region, Maritime Accident, Accident Analysis, Data Analysis
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Arktik Bolgesi, sahip oldugu petrol ve dogal gaz rezervlerinin yani sira geleneksel
deniz tasimaciligi yollarina daha kisa alternatifler sunmast nedeniyle, 2000°1i yillarin
basindan itibaren Rusya, Cin ve kismen Kanada’nin girisimleriyle kiiresel ticaret
jeopolitiginde yeni bir tagimacilik giizergahi olarak 6nem kazanmaya baslamistir. Kiiresel
1sinma ve insan kaynakl iklim degisikliginin bolge tizerindeki olumsuz etkileriyle birlikte
Arktik Bolgesi’nde yer alan deniz buzlarinin 6ngoériilenden daha biiytik bir hizla eriyerek
azalmas1 ve buz tabakasinin kalinliginda meydana gelen incelmeler hem seyir déneminin
uzamasina hem de yilk gemilerinin buzkiran kilavuzlugu olmadan da tasimacilik
yapabilmelerine olanak saglamaktadir. Cografyanin iilkelere sagladigi avantajlardan
yararlanarak stratejik hamleler yapmak isteyen devletler, kiiresel 1sinma nedeniyle 6zellikle
Sibirya’nin kuzeyinde yer alan Arktik Okyanusu’na bagli dort farkli kiyr denizindeki
buzlarin da bolgenin genelinde yasandigi gibi, son 40 yilda eriyerek azalmasi sonucu ortaya
c¢ikan firsatlar1 izlemekte ve uygun girisimlerde bulunarak biiyiik yatirimlar yapmaktadir.
Kuzey Kutup Bolgesi’nde yasanan gelismeler sadece bolgeyi degil tiim diinyay1 ve gelecek
nesilleri dogrudan etkileyecek 6zelliktedir. Diger yandan diinyanin 17. biiyiik ekonomisine
sahip ti¢ tarafi denizlerle cevrili olan Tiirkiye, denizcilik sektoriinde faaliyet gosteren ¢ok
sayidaki kurum, kurulus ve is gilicii ile denizciligi bir devlet politikast haline
dontistiirebilecek biiytikliikte bir potansiyele sahiptir. Bu calismanin temel amaci, kiiresel
1sinma ve insan kaynakli iklim degisikligi etkileri sonucunda Arktik Bolgesi’nde basta deniz
buzlarindaki azalma olmak iizere yasanan gelismelerin ve buna bagli olarak artan ticari
denizcilik faaliyetlerinin Tiirk denizcilik sektoriine sundugu firsatlar1 ortaya koymaktir.
Yapilacak literatiir arastirmasinin ardindan ortaya c¢ikacak firsatlarin onceliklendirilmesi
amaciyla Bulanik Analitik Hiyerarsi Yontemi kullanilacaktir.

Anahtar Kelimeler: Arktik Bolgesi, Denizcilik, Deniz Tasimaciligi, Kuzey Deniz
Giizergahi, Tiirk Denizcilik Sektorii.
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In addition to its oil and natural gas reserves, the Arctic Region has started to gain
importance as a new transportation route in the global trade geopolitics with the initiatives
of Russia, China and partially Canada since the early 2000s, as it offers shorter alternatives
to traditional shipping routes. Along with the negative effects of the global warming and
human-induced climate change on the region, the melting and declining sea ice in the Arctic
Region is faster than anticipated, and the reduction in the thickness of the ice sheet allow
both the prolongation of the navigational season and the ability of cargo ships to transport
without icebreaker guidance. The states which want to make strategic moves by using the
advantages of geography for their countries, follow the opportunities that have emerged,
especially in the north of Siberia as happened throughout the region, as a result of the melting
of the sea ice in in four different marginal seas of the Arctic Ocean in the last 40 years, and
make big investments by taking appropriate initiatives. The developments in the Arctic
Region are capable of directly affecting not only the region but also the whole world and
future generations. On the other hand, the world’s 17th largest economy and surrounded by
seas on three sides, Turkey has a sufficient potential to transform its maritime affairs into a
state policy with a large number of institutions, establishments and man power operating in
the maritime sector. The main purpose of this study is to reveal the opportunities that the
developments in the Arctic Region, especially the reduction in sea ice and increasing
commercial maritime activities accordingly, offer the Turkish maritime sector as a result of
the effects of the global warming and human-induced climate change. The Fuzzy Analytical
Hierarchy Method will be used in order to prioritize the opportunities after the literature
review.

Keywords: Arctic Region, Maritime Affairs, Maritime Transportation, The Northern Sea
Route, Turkish Maritime Sector.
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ARKTIK BOLGESINDE DENiZ CEVRESININ KORUNMASINA ILiSKIN
YONETISIM ILKELERI

Arda OZ KAN? *
1 Ankara Universitesi

(*ardaozkan83@hotmail.com)

Hukuksal ve siyasal agidan biiyiik 6neme sahip olan kutup bélgeleri oldukga hassas
ekosistemlere sahiptir. Kutup bolgeleri, konumlar itibariyla yerlesim yerlerinden uzak
olsalar da diinyanin yasanabilir kilinmasi i¢in iklimlerin olugmasi ve havanin
temizlenmesinde onemli rol oynarlar ve barindirdiklar1 hidrokarbon rezervleri ve énemli
ticaret noktalarini birlestiren jeopolitik ve jeostratejik acgilardan dikkat cekmektedirler. Bu
kapsamda birgok devlet kutup bolgelerinde bilimsel iisler kurarak teknolojide ilerleme
saglamayi1 ve kendi ulusal ¢ikarlarin1 gézetmeyi amaclamaktadir. Kutup bolgelerinden biri
olan Arktik Bolgesi de ticaret noktalarini baglayan 6nemli suyollarindan biridir ve bu
sebeple bolgeye olan ilgi her gecen giin artmaktadir. Bolgede ticaret bugiine kadar yogun
sekilde yapilmasa da teknolojik devrimlerle birlikte gemilerin giiclenmesi ve kiiresel
isinmadan kaynakli buzullarin erimesiyle her gecen yil artmaktadir. Ayrica, Arktik’te yer
alan buz denizinin diger denizlerden farkli bir durumu oldugu i¢in birtakim 6zel kurallarin
olusturulmas1 gerekmektedir. Ciinkii, bu bélgede zarar dogurucu fiili olayin meydana
gelmesi halinde, bu zararin tiim diinyayi etkilemesi miimkiindiir.

Arktik Bolgesi’nin deniz ¢evresinin korunmasinda deniz hukuku ilkelerinin
uygulanmasi, uluslararasi isbirligi, siirdiiriilebilir ve hak¢a kullanim, ekosistem yaklagimi,
deniz c¢evresinin kirlenmesinden dogacak =zararlar agisindan sorumluluklar ve
yikiimliliikler, kirleten oder ilkesi, cevresel etki degerlendirmesi, en 1iyi c¢evresel
uygulamalar ve en uygun teknikler, kamu yarar1 bilgisi gibi yonetisim ilkeleri ¢ok onemi
haiz olan ilkelerdir. Bu sayilan kiiresel yonetisim ilkeleri, basta BMHDS olmak {izere deniz
alanlarinin  korunmasi ile ilgili uluslararasi sozlesmelere taraf bulunan devletlerin
uygulamalariyla ulusal yargi alanlar1 6tesinde bulunan deniz alanlar i¢in kodifiye edici
hukuksal bir rejimin gelistirilmesine rehberlik etmeyi amaglamaktadir. Bu c¢alismada,
yonetisim ilkeleri esasinda olusturulacak hukuksal bir rejimin Arktik Bdlgesi deniz
alanlarinda yasanan kirlenmeye kars1 hangi diizeyde ve hangi aktorlerle etkili olacag: tespit
edilmeye c¢alisilmistir. Ongériilen yonetisim ilkeleriyle devletler, hem kendi ulusal
denetimleri altinda ve hem de ulusal yetki alanlar1 disinda gerceklesen faaliyetlerin deniz
cevresine zarar vermeyecek sekilde yiiriitiilmesi hususunda yiikiimlii tutulacaklardir.

Anahtar Kelimeler: BMDHS, siirdiiriilebilir kalkinma, denizel ¢evre giivenligi, yonetigim.
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GOVERNANCE PRINCIPLES OF MARINE ENVIRONMENT PROTECTION IN
THE ARCTIC REGION

Arda OZKANL~
IAnkara University
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Polar regions of great importance, legally and politically, have highly sensitive
ecosystems. Although the polar regions are far from the settlements by their location, they
play an important role in the formation of climates and the removal of the air to make for
livable the world. They draw attention with the geopolitical and geostrategic aspects of
hydrocarbon reserves and important trade points. In this context, it aims to make progress in
technology and to observe its national interests by establishing scientific bases in many state
the pole regions. The Arctic region, which is one of the polar regions, is an important
waterway that connects the trade points and the interest in the region is increasing day by
day. Although this strategic waterway has not been extensively used up to now, it is
increasing with the technological revolutions and strengthening of ships and the melting of
glaciers caused by global warming. Since Arctic has a different situation than the other seas,
special rules must be produced. Because, in the event of an actual occurrence of any damage
in the region, it is possible that this damage can affect the whole world.

Application of the law of the sea principles in the Arctic, protection of the marine
environment, international cooperation, sustainable and equitable use, ecosystem approach,
responsibilities and responsibilities in terms of damages arising from the pollution of the
marine environment, polluter pays principle, environmental impact assessment, best
environmental practices and the most appropriate techniques the principles of governance,
such as public interest information, are the principles that are important for the protection of
the seas. The principles of global governance aim at guiding the development of a codifying
regime for maritime areas beyond national jurisdictions through the implementation of States
parties to international conventions on the protection of marine areas, in particular
UNCLOS. In this study, it has been tried to determine the level of legal regime to be formed
on the basis of governance principles against the pollution in the Arctic marine areas and
which actors will be effective. With the principles of global governance envisaged to be
implemented, states will be obliged to carry out the activities that occur both under their own
national control and outside the national jurisdiction in a way that will not harm the marine
environment.

Keywords: UNCLOS, sustainable development, marine environmental security,
governance.
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ARKTIK DENIZi KUZEYBATI GECiSi"NIN HUKUKI STATUSU VE
BUZULLARDAKI ERIMENIN GECISIN STATUSUNE ETKISI

Ahmet Fevzi ARICAN ™
ISwansea Universitesi Denizcilik ve Ticaret Enstitiisii, Uluslararas: Deniz Hukuku

(*ahmetfevzi.arican@gmail.com)

Kuzeybati Gegisi, Arktik Denizinde bulunan ve Atlantik Okyanusundan baslayip
Bering Bogazina uzanan bir deniz rotasidir. Konum olarak detaylica agiklanmasi gerekirse;
Kanada ile Gronland arasinda bulunan Baffin Korfezinden baglayarak Saint Davis Bogazi
ve Kanada Arktik Takimadalar1 arasindan ilerleyerek Belmont Denizi ve Chukchie Denizine
ve Bering Bogazina ulasan bir gegistir. Kuzeybat1 Gegisi, 900 deniz mili uzunlugu ile Bati
Amerika ve Dogu Asya’ya ulasimda gerek mesafeden gerekse siireden tasarruf imkani
saglayarak Panama Kanal1 yerine kullanilabilme ihtimali olan bir gecistir. Bu bakimindan
denizcilik endiistrisinin ve bolge devletlerinin ilgisini gekmistir. Ozellikle yirminci yiizyilin
ikinci yarisindan itibaren buz kirici gemiler ile gerceklestirilen bazi deniz seferleri,
Kuzeybat1 Gegisinin hukuki statiisii tizerine yapilan tartigsmalari arttirmistir.

Tebligde ilk olarak; 1969 yilinda yapilan SS. Manhattan seferi ile Kanada tarafindan
cevresel ¢ekinceler dogrultusunda ortaya konulan “Arctic Waters Pollution Prevention Act”
ve Polar Sea seferi sonrasinda Kanada tarafindan kuzeybati gecisinin i¢ sular rejimine tabi
oldugu ve ge¢is rejiminin Kanada’nin izin ve kontroliine tabi oldugu iddias1 ele alinacaktir.
Daha sonra, Amerika Birlesik Devletleri tarafindan karsi tez olarak iddia edilen, Kuzeybati
gecisinin uluslararas1 kullanima agik bir bogaz oldugu iddiast ve bu tanimin sartlar1 ele
alinacaktir. Son olarak, NASA Go6zlem Uydularn tarafindan kaydedilen veriler kapsaminda,
1979-2019 yillar1 arasindaki buzul miktarindaki degisimler ve bu degisimlerin, gelecekte
kuzeybati gecisinin uluslararas1 kullanima agik bogaz statiisiine etkisi tartisilacaktir.
Tebligde s6z konusu hukuki statii degisikliginin kuzeybati gecisindeki gemi trafigine etkisi
ve bu trafigin kirilgan Arktik ekosisteme verebilecegi hasarlara deginilecektir.

Anahtar Kelimeler: Arktik Denizi, Kuzeybati Gegisi, Deniz Yetki Alanlart
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The Northwest Passage in the Arctic Sea is a shipping route started form the Atlantic
Ocean pass through to the Bering Strait. If it needs to be explained more in geographically;
the Passage starts from the Baffin Bay where is located between Canada and Greenland.
Then, the Passage passes from Saint Davis Strait and continue through Canadian Arctic
Archipelago. Finally, the Passage reaches to the Bering Strait by following Belmont Sea and
Chukchie. In the light of geographical location and distance of the Passage which is 900 nm,
the Northwest Passage can be considered as an alternative shipping route rather than Panama
Channel. The Passage provides efficiency for time duration of voyage and distance of
voyage. Therefore, the shipping industry and the States in the region of Passage. Especially,
the discussion about the legal status of the Northwest Passage increased by the several
voyages of icebreakers in the Passage after the second half of twentieth century.

First of all, the voyage of SS Manhattan in 1969 and Arctic Waters Pollution
Prevention Act which established by Canada due to the environmental concerns and claims
about internal waters regime will be expressed. This expression will contain the contents of
internal waters regime such as passage rights and control over the Passage. Secondly, the
United States’ claims about straits used for international navigation as a counter argument
against Canadian claim and the requirements of this claim will be examined. Finally, melting
in the ice coverage in the Arctic due to the observations done by NASA between 1979-2019
and affect of that reduction over the status of the Northwest Passage will be expressed. The
potential change on the status of the Northwest Passage as becoming international strait and
affects of that change will expressed. Those affects will be discussed under the topics of;
possible increase on the shipping traffic and potential damage to the fragile Arctic
environment.

Keywords: Arctic Sea, The Northwest Passage, Marine Zones
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Pikoplankton 0,2 ile 2 um arasinda boyuta sahip olan fitoplanktonun kiigiik grublarini
igerir. Bu grup prokaryotik ve dkaryotik tek hiicreli organizmalardir. Pikoplanktonun en
onemli temsilcileri prokaryotik gruplardan Cyanobacteria Phylumuna ait bir genus olan
Synechococcus genusunun iyeleridir. Bu gruba dahil organizmalarin okyanuslarda
fotosentez yolu ile karbon asimilasyonuna ve biokiitleye biiyiik katkilar yaptigi bilinir. Bu
gruplar oOzellikle klasik besin dongiisii ve mikrobiyal dongiiler vasitasi ile {ist besin
seviyelere enerji kaynagi olmalar1 acisindan 6nemlidir. Bu grup fotosentezi sayesinde
depolanan enerji besin zinciri {izerinden Arktik ve Antarktik okyanuslarinda balinalar,
foklar, kuslar, balik, kalamar ve diger organizmalara kadar ulasir. Sunulan bu calisma
Antarktik yaz (Subat 2019) ve Arktik yaz (Temmuz 2019) donemlerinde gergeklestirilmistir.
Antarktika’da yapilan calisma TAE-III, Arktik c¢alismalar ise TASE-2019 projeleri
kapsaminda desteklenmistir. Orneklemekler bati Antarktika’da Antarktika Yarimadasi
boyunca 8 istasyon, Arktik bolgede ise Swalbart Adasi’ndan 7 istasyonda
gerceklestirilmistir. Her iki kutup bolgesinde ylizey-1 m derinlikten Antarktika’da yiizeye
orneklemesine ilaveten 3 istasyonda da 5 m derinlikten alinan 6rnekler glutaraldehitle tespit
edilmis ve soguk zincirde KTU, Deniz Bilimleri Fakiiltesi laboratuvarlara getirilmistir.
Hiicrelerin BD Accuri C6 Flowcytometer kullanilarak analizleri yapilmis ve sonuglar
hiicre/ml olarak verilmistir. Analiz sonuglarina gére Antarktika Yarimadasi’nda en yiiksek
Synechococcus spp hiicre sayist 151400 hiicre/ml, Arktik bolgede Swalbard Adasi’nda en
yiikksek Synechococcus spp hiicre sayist 15720 hiicre/ml, belirlenmistir. Ortalama
Synechococcus spp hiicre sayilari, Bat1 Antarktika Yarimadasi ig¢in 72225 + 42100 hiicre /
ml ve Swalbard Adas1 i¢in 12769 + 4450 hiicre / ml olarak hesaplandi. Hiicre sayilar1 goz
oniinde tutuldugunda Antarktika Yarimadasi’nin Picoplankton yoniinden daha zengin
oldugu belirlenmistir.

Anahtar Kelimeler: Antarktika, Arktik, Pikoplankton, Synechococcus spp, Fitoplankton
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Picoplankton includes small groups of phytoplankton that are between 0.2 and 2 pm
in size. This group consist of prokaryotic and eukaryotic unicellular organisms. The most
important representatives of picoplankton are Synechococcus spp which is members of the
Synechococcus genus, a genus belonging to the prokaryotic group Cyanobacteria Phylum.
Organisms included in this group are known to make great contributions to carbon
assimilation and biomass through photosynthesis in the oceans. The energy stored by
photosynthesis in this group reaches whales, seals, birds, fish, squid and other organisms in
the Arctic and Antarctic oceans through food chain. The presented studies in this paper were
conducted in Antarctic summer (February 2019) and Arctic summer (July 2019). The work
carried out in Antarctica was supported by TAE-III, and Arctic studies were supported
within the scope of TASE-2019 projects. The sampling was carried out in Antarctica at 8
stations along the western Antarctic Peninsula and 7 stations from Swalbart Island in the
Acrctic region. In addition to sampling from the surface-1 m depth at both polar regionsin,
samples were also taken from 5 m depth at 3 stations in Antarctica. Samples were detected
with glutaraldehyde and brought to the laboratories of KTU, Faculty of Marine Sciences in
the cold chain. The cells were analyzed using the BD Accuri C6 Flowcytometer and the
results are given in cells / ml. According to the analysis results, the highest Synechococcus
spp cell number in Antarctic Peninsula was determined as 151400 cells / ml, and the highest
Synechococcus spp cell number in Swalbard Island in the Arctic region was 15720 cells /
ml. Mean cell numbers of Synechococcus spp were calculated as 72225 4+ 42100 cells / ml
for the western Antarctic Peninsula and 12769 + 4450 cells / ml for Swalbard Island. When
considering the cell numbers, it was determined that the Antarctic Peninsula is richer in
Picoplankton.

Keywords: Antarctica, Arctic, Picoplankton, Synechococcus spp, Phytoplankton
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Arktika Konseyi, paylasilan ve is birligi yapilan bir Arktika’nin yaratilmasina
yonelik 6nemli bir girisimdir. Bu girisim, 1980°li yillarin sonlarindan itibaren Arktika’nin
uluslararasi bir bolge olarak tanimlanmasiyla baglamistir. Bu makale; Arktika Konseyi’nin
geemisten gilinlimiize yapisini incelemekte ve Tiirkiye’nin Arktika Konseyi’ne gozlemci
tiyelik statiisii i¢in yapmis oldugu basvurunun neden kabul edilmedigini ve nasil kabul
edilebilecegini Isvicre 6rnegi iizerinden incelemeyi amaglamaktadir. Makalenin iki temel
hipotezi bulunmaktadir. Birincisi; Arktika Konseyi’nin kurulusundan giinlimiize yapisinin
degistigi, iklim degisikligi, ¢evre koruma, bolgesel jeopolitik istikrar gibi konulara
deginmesi agisindan kiiresel 6l¢ekte 6nemli ancak bir forumdan daha fazlasi olmadigidir.
Ikincisi; Isvigre’nin Arktika Konseyi gozlemci iiyelik statiisiiniin, Tiirkiye i¢in rnek teskil
edebilecegidir. Arktika Konseyi ile ilgili olarak mevcut akademik literatiir, 6zellikle Arktika
Konseyi’nin yapisina odaklanmaktadir. Ancak sasirtici bir sekilde kurulusundan giiniimiize
Arktika Konseyi’'nin gelisimi ve gozlemci iiyelik statiisiine iligkin hususlar yeteri kadar
calisilmamigtir. Ayrica Tirkiye'nin Arktika Konseyi’ne gozlemci iiyelik basvurusu ve
Tiirkiye ile birlikte 2015 yilinda Arktika Konseyi gozlemci iiyeligi i¢in bagvuru yapan
Isvigre’nin iki yil sonra neden iiyelige kabul edildigi incelenmemistir. Bu makale ayni
zamanda bu eksiklikleri gidermeyi hedeflemektedir.

Bu calisma “Yeni Enerji Havzalarimin Ortaya Cikmasimin Kuzey Kutbu Arktika
Jeopolitit  Konumuna Etkileri” konulu doktora tezinin ilgili bolimiinin O6zeti ve
genisletilmis halidir. Bu ¢alismanin gelismesine, getirdigi oneri ve diizeltmelerle daha yetkin
bir hale gelmesinde nemli katki saglayan Prof. Dr. Hasan Berke Dilan’a ve Isvigre drnegi
fikrini veren Prof. Dr. Heather Exner-Pirot’a ¢ok tesekkiir ederim.
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The Arctic Council is an important initiative towards the creation of a shared and

collaborative Arctic. This initiative began in the late 1980s with the identification of the
Arctic as an international region. This article examines the structure of the Arctic Council
from past to present and aims to examine the Swiss example of why Turkey’s application
for observer membership status to the Arctic Council was not accepted and how it could be
accepted. The article has two main hypotheses. The first is that the structure of the Arctic
Council has changed since its establishment, and it is important on a global scale in terms of
addressing issues such as climate change, environmental protection, regional geopolitical
stability, but it is no more than a forum. The second is that Switzerland’s observer
membership status in the Arctic Council, it can be an example for Turkey. Concerning the
Arctic Council, the current academic literature focuses specifically on the structure of the
Arctic Council, and the criteria it sets for observer membership status. But surprisingly, from
its foundation to the present day, considerations on the development of the Arctic Council
and its observer membership status have not been sufficiently studied enough. Besides,
Turkey’s application for observer membership to the Arctic Council and why Switzerland,
which along with Turkey applied for observer membership to the Arctic Council in 2015,
was admitted to membership two years later has not been studied. This article also aims to
address these deficiencies.
This study is a summary and expanded chapter of the doctoral thesis on “The Effects of the
Emergence of New Energy Basins on the Arctic Geopolitical Location ”. I would like to thank
Prof.Dr. Hasan Berke Dilan, who made an important contribution to the development of this
work and to become more competent with the suggestions and corrections he brought.

Keywords: Arctic, the Arctic Council, Observer Member Status, Switzerland, Turkey.
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Soguk Savas doneminde bloklar arasindaki stratejik ve askeri rekabetin ana
cephelerinden birisi olan Arktika, Soguk Savas’in sona ermesi ve Sovyet askeri varligi ile
niifuzunun biiylik oranda ortadan kalkmasiyla birlikte siiratle baris, istikrar, diyalog ve
bolgesel isbirligi alanina doniismiistiir. Arktika bolgesindeki devletlerin birbiriyle ¢akisan
egemenlik ve hak iddialarinin ¢oziimiinde uluslararast hukuk ve/veya ikili miizakere
kanallarina yonelmeleri, Arktika’nin Liberal paradigmanin viicut buldugu istisnai bir bolge
oldugu saptamalarini beraberinde getirmistir.

Ancak son donemde ve 6zellikle 2018 yilindan bu yana devletlerarasi rekabet, askeri
giic kullanma tehditleri, silahlanma ve askeri kuvvetler arasindaki tehlikeli karsilagmalar
Arktika’ya geri donmiistlir. Uluslararas1 giivenlik literatiiriinde siklikla rastlanan tema,
bolgenin giivenlik ortaminda yasanan kotlilesmenin kiiresel 1sinma ve iklim degisikliginin
bir sonucu oldugu ve Arktika’nin artik daha kolaylikla erisilebilecek zengin dogal kaynaklari
ile stratejik ulagim rotalarinin, hem bolge iilkeleri hem de bolge disindan aktorler arasindaki
rekabeti tetikledigi ve koriikledigidir. Ancak iklim degisikliginin, yasanan kotiilesmenin
esas misebbibi olmaktan ziyade, bu durumun ortaya c¢ikmasindaki kolaylastirict ve
hizlandiric1 etmenlerden birisi olarak ele alinmasi daha isabetli olacaktir. Rusya’nin yirmi
yillik bir aradan sonra kiiresel bir askeri ve siyasi gii¢ olarak tekrar agirlik kazanmasinin
Arktika’da harekete gecirdigi giivenlik agmazi dinamikleri ve rekabet dongiisii; ABD, Cin
ve Rusya arasinda kiiresel 6lcekte yasanan basat gilicler miicadelesinin etkilerinin Arktika’ya
da sirayet etmesi; ve en nihayetinde Cin, Japonya, Kore, Fransa gibi uluslararas: sistemin
diger yiikselen veya geleneksel aktorlerinin gelecekte Arktika’nin kaynak ve niifuz
paylasiminin disinda kalmamak namina simdiden pozisyon almaya ¢aligmalar1 bolgedeki
rekabeti besleyen temel dinamikler olarak 6n plana ¢ikmaktadir.

Arktika’da rekabetin ve gii¢ siyasetinin tekrar 6nem kazaniyor olmasinin kaygi verici
sonuglarindan birisi, Soguk Savas sonrasi donemde insa edilmis, ya da daha dogru bir
ifadeyle insa edilememis olan bolgesel gilivenlik mimarisinin yaganan gelismelere uyum
saglamakta ve ¢Oziim iiretmekte zorlanmasi; bu durumun bolgenin giivenlik yonetiminde
ciddi bir bosluga sebebiyet vermesidir. Arktika’nin 6nde gelen bolgesel isbirligi kurulusu
Arktika Konseyi de dahil olmak iizere bdlgedeki mubhtelif igbirligi platform ve
yapilanmalari, ¢ikar catismalarinin yogunluk kazandigi cetrefilli jeopolitik konulara ve
askeri gilivenlik boyutuna miidahil olmamayr tercih etmislerdir. Arktika’nin, bdlge
ilkelerinin kendi sorunlarini kendilerinin ¢6zebilecegi istisnai bir diyalog ve isbirligi alani
oldugu iddiasinin bir yansimasi olarak, Birlesmis Milletler ve AGIT gibi bolge disindan
kolektif giivenlik kuruluslarinin da Arktika’da varlik géstermesine imkan taninmamistir. Bu
tarihi secere ve konumlanma, Arktika’daki giivenlik resminin siiratle kotiilesmekte oldugu
su giinlerde boslugu doldurabilecek tek secenek olarak, isbirligi ve diyalogdan ziyade askeri
caydiricilik ve savunmay1 esas alan bir savunma ittifaki olan, dolayisiyla giivenlik yonetimi
islevine ¢ok da uygun olmayan NATO’nun bélgedeki agirliginin artmasi sonucunu
dogurmustur.
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SECURITY VACUUM IN THE ARCTIC AND CONSEQUENCES
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Arctic region was one of the primary frontlines of strategic and military rivalry
between Cold War rivals. With the end of the Cold War and the disappearance of Soviet
military presence, the region has promptly developed into one of peace, stability, dialogue
and regional cooperation. Arctic states’ preference for international law and/or mutual
negotiations in resolving their conflicting sovereignty claims was presented by several
observers as vindication of Liberal paradigm in the Arctic.

Yet, things began evolving in the opposite direction recently. Especially after 2018,
interstate competition, threats to resort to military power, arms buildup and hazardous
encounters between military forces have re-emerged in the region. A commonly encountered
theme in international security literature explains this erosion in security environment by
pointing out at global warming and climate change as the root cause. Accordingly, increased
human accessibility to the Arctic region’s natural resources and its maritime routes has been
whetting the appetite of regional and external actors. Yet, rather than seeing it as root cause,
it would be more prudent to treat the climate change as an accelerating and facilitating factor.
In fact, there are other basic dynamics triggering and feeding Arctic’s rising rivalries. First
among those is Russia’s return in the international arena as a major military and political
player after a lull of almost twenty years, and security dilemma dynamics this return has
unraveled in the Arctic. Likewise, rapidly intensifying great power rivalry on a global scale
between US, China and Russia is having its impact on the Arctic, too. And the rush of
external actors like China, Japan, Korea and France to gain a foothold now in order not be
locked out of the Arctic and its forecasted bounties is yet another dynamic to reckon with.

Arctic region’s security architecture, which was built during the post-Cold War
period, is having difficulty in coping with those developments and it is currently unable to
generate efficient fixes to counter the consequences of the return of competitive power
politics. This has given rise to a worrying security vacuum in the region. The Arctic Council
as the leading regional security organization, as well as a whole variety of other fora and
organizations in the region have carefully abstained themselves from the thorny geopolitical
and military security issues. Likewise, regional states’ insistence that the Arctic is an
exceptional region of dialogue and cooperation and that involvement of foreign parties was
not needed, resulted in the exclusion of wider collective security institutions like United
Nations and OSCE from the region. This historical and political background has recently
been boosting NATO’s position and role in the Arctic, and this being so despite the fact that
NATO may not be a readily applicable solution for security governance in the region,
because it is after all a deterrence and defense-based military alliance.

Keywords: Arctic region, Regional Cooperation, NATO, Global Warming, International
Security.
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Glines riizgar1, Giines’ten Diinya’ya dogru; ortalama 400 km/s hizla ilerleyen ve
manyetik alan boyunca tasman siirekli bir plazma akisidir. Giines riizgarinin dinamigi,
tiretildigi kaynak bolgesinin plazma yapist ve ivmelenme mekanizmasina bagli olarak
bicimlenip, Diinya’nin manyetik alaniyla etkilesime gegerek jeomanyetik firtinalara neden
olur. Bu galismada, 24. Gilines ¢evriminin inis fazinda, koronal delikten ¢ikan Giines
plazmasinin neden oldugu, 26 Agustos 2018 tarihinde gerceklesen; -174 nT lik Dst indeksi
ile siddetli olarak siniflandirilan bir jeomanyetik firtina ve bu firtinanin Auroral Oval
bolgesindeki etkilerine odaklanildi. Bu siireg, firtina zamaninin 6ncesinde ve sonrasinda,
gorece sakin olan giinleri de kapsayacak sekilde arastirilmistir. Diinya’ya ulasan giines
rlizgarinin, Diinya’nin kuzey ve giliney manyetik kutuplarimi cevreleyecek sekilde
Olusturdugu Auroral Ovaller (Aurora Borealis ve Aurora Australis), merkezleri manyetik
kutuplarin ortasina gelecek sekilde konumlanir. Auroral Oval’in  biiyiikliigiiniin;
jeomanyetik firtinanin seviyesine ve elektron/proton akisina gore degiskenlik gdsterdigini
dikkate alarak, POES programimin NOAA-19 uydusunun 6l¢tiigii elektron/proton akisina
gore Auroral Oval’deki degisim tespit edildi. Ap, Kp ve Dst indeksleri araciligiyla AE
indeksi hesaplandi; AE indeksine bagli olarak Auroral Oval’in bilesenlerinin uzunluklar
belirlendi. 26 Agustos 2018 tarihli jeomanyetik firtinanin kutup bolgesindeki etkileri
arastirildi.

Anahtar Kelimeler: Giines Riizgdri, Jeomanyetik Firtina, Kutup Bélgesi, Auoral Oval
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The solar wind is a continuous flow of plasma that is carried through the magnetic
field and approach the Earth from the Sun at an average speed of 400km/s. The dynamics of
the solar wind depends on the structure of the plasma and acceleration mechanism of the
source region where it is produced. When the Solar wind interacts with Earth’s magnetic
field and causes geomagnetic storms. In this study, we focused on a geomagnetic storm
(which classified as intense with an index of -174 nT Dst) caused by the solar plasma coming
out of the coronal hole at the declining phase of the 24th Solar cycle on August 26, 2018,
and its effects on the Auroral Oval region. This research also includes relatively quiet days
before and after the storm date. The auroral ovals (Aurora Borealis ve Aurora Australis) are
formed by Solar wind which reaches the Earth and surrounds the Earth’s North and South
magnetic poles. These auroral ovals are positioned where their centers are in the middle of
magnetic poles. Change in the auroral oval detected according to electron/proton flux
measured by NOAA-19 satellite, which is part of the POES program, by considering that the
auroral oval size shows variations with various geomagnetic storm levels and electron/proton
flux. The effects of the geomagnetic storm dated August 26, 2018, in the polar region were
investigated.

Keywords: “Solar Wind, Geomagnetic Storm, Polar Region, Auroral Oval
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Arktik bolge, ekvatorun yaklasik 66,5 ° kuzeyindeki bir enlem ¢izgisi olan Kuzey
Kutup Dairesi i¢indeki alandir. Arktik iilke sayisi sekizdir; Amerika Birlesik Devletleri
(ABD), Kanada, Izlanda, Norveg, Isve¢, Finlandiya, Rusya ve Danimarka.

ABD'nin arktik politikasi alt1 ana ilkeye dayanmaktadir; ¢evrenin korunmasi, dogal
kaynak yonetimi, ulusal giivenlik, diger Arktik iilkelerle igbirligi, bilimsel arastirma ve
Arktik bolgesindeki yerli halklarin haklariin korunmasi.

Cevrenin korunmasina yonelik olarak; Arktik Bitki ve Hayvanlarinin Korunmasi
(CAFF), Arktik Deniz Ortamiin Korunmasi (PAME) ve Arktik iklim Etki Degerlendirmesi
(ACIA) gibi calisma gruplari olusturulmustur.

Kuzey Kutup Dairesi'nin kuzeyi dogal kaynaklar agisindan zengindir. Amerikan
Jeoloji Enstitiisiine gore, diinyadaki kesfedilmemis dogal gazin % 30'u ve kesfedilmemis
petroliin % 13'i bu bolgededir. Eski bagkan Obama 2016 yilinda petrol ve gaz sondajin
yasaklamis olsa da, simdiki baskan Trump, Kuzey Kutbu'nda sondaj yapilmasina izin
verecek bir yasa tasarisi lizerinde ¢alismaktadir.

Ulusal giivenlik, tim hiikiimetlerin tizerinde durdugu en 6nemli konulardan birisidir.
Arktik Strateji Savunma Departmani tarafindan 2019 yilinda hazirlanan rapora gore; ABD,
Arktik Konseyi disinda herhangi bir devletin Arktik statiisiine iliskin herhangi bir hak
iddiasin1 tamimamaktadir. S6z konusu raporda ayrica; ABD’nin, diger yedi Arktik
tilkesinden altis: ile gliglii savunma iliskileri siirdiirdiigli belirtilmekte olup, Rusya artan
askeri faaliyetleri nedeniyle bu iilkeler arasinda yer almamaktadir. Dis iliskiler Konseyi,
2017 yilinda hiikiimete; Birlesmis Milletler Deniz Hukuku So6zlesmesi'ni (UNCLOS)
onaylayarak genisletilmis kita sahanligindaki 386.000 mil kareden fazla deniz alt1 kaynagi
icin ABD haklarinin giivence altina alinmasi gerektigi tavsiyesinde bulunmustur.

ABD, Arktik bolgede bircok konuda bilimsel arastirmalarina devam etmektedir. Bu
sebeple, Ulusal Bilim Vakfi bilinyesinde hem Arktik hem de Antarktika'daki kapsamli
arastirma programlarini destekleyen kutup programlari ofisi kuruldu.

Arktik yerli halklarla isbirligi yapmak ve haklarim1 savunmak ABD Arktik
politikasinda 6ne ¢ikmaktadir. Bu baglamda, Arktik Konsey’de yerli halklar1 temsil eden
alt1 kalict katilimc1 konsey vardir. Konseyler tarafindan temsil edilen bu kisilerin toplam
niifusu yaklagik 580000'diir.

Sonu¢ olarak, Arktik politika, 6zellikle ulusal giivenlik ve dogal kaynaklarin
kullanim1 konularinda 6nemlidir. ABD f{izerinde calistig1 yasalarla ve askeri ve siyasi
manevralarla Arktik bolgeye olan ilgisini arttirmaktadir.
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Arctic is the area within the Arctic Circle, a line of latitude about 66.5° north of the
equator. There are eight Arctic states; United States (UA), Canada, Iceland, Norway,
Sweden, Finland, Russia and Denmark.

Arctic policy of the USA based on six main principles; protecting environment,
natural resource management, national security, cooperation among other Arctic nations,
scientific research and protection of the rights of indigenous people of the Arctic.

Working groups like “’Conservation of Arctic Flora and Fauna (CAFF)”’,
“’Protection of the Arctic Marine Environment (PAME)’’ and ’Arctic Climate Impact
Assessment (ACIA)’” were established to maintain the protection of the environment.

North of the Arctic Circle is rich in terms of natural resources. According to
American Geological Institute a full 30% of the world's undiscovered natural gas and 13%
of its undiscovered oil could be found there. Although former president Obama banned oil
and gas drilling in 2016, recent president Trump is working on a law draft that will allow
drilling in Arctic.

National security is one of the most important subjects of all governments. According
to the report prepared by Department of Defense Arctic Strategy in 2019; The U.S. does not
recognize any other claims to Arctic status by any State other than Arctic Council. It was
also stated in that report that; The U.S. maintains strong defense relationships with six of the
seven other Arctic nations. Russia was not listed among these countries, because of its
increasing military activity.

Council on Foreign Relations recommended to government in 2017 that; securing
U.S. rights to perhaps more than 386,000 square miles of subsea resources on the extended
continental shelf by ratifying the UN Convention on the Law of the Sea (UNCLOS).

U.S. continues to scientific research in multiple subjects in Arctic region. Thus,
office of polar programs was established within the National Science Foundation that
support comprehensive research programs in both Arctic and the Antarctic.

Cooperation with indigenous people and defense their rights are prominent in U.S.
Arctic policy. In this context, there are six permanent participants consist of indigenous
people in Arctic Council. Total population of these people, represented by the councils is
nearly 580000.

In conclusion, policy of the Arctic is significant especially in the issues of national
security and usage of natural resources. The USA is increasing its interest in the Arctic region
with the laws it works on and military and political maneuvers.

Keywords: Arctic Council, National Security, United States
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Bilim yapmak sadece bilim yapanlar ile mi sinirhidir? Elbette hayir. Yaygin kitlelere
kars1 sorumlu olarak iletisim ve medya ile ilgili alanlarda ¢alisanlarin temel noktalarindan
bir tanesi ‘ele alinan calismaya iliskin iletisim faaliyetinin’ yapilmasi ve bu sayede de
goriintirliigiin saglanmasidir. Bilim yapmak bu agidan bakildiginda bilim ile beraber ele
alacak iletisim gibi konular1 da icermektedir. Kisa ifadeyle “siz yapiyorsunuz ama
kimsenin haberi yok” ifadesinin varlig1 da bu yaklasimdan ortaya ¢ikmaktadir. letisim
faaliyetleri ve medya araciligi ile bilimin iletisimin yapilmasi tek boyutlu bir sorumluluk
degildir. Bilimin kitleler adina popiilerlesmesi ve bilim iletisimi sayesinde anlasilabilir ve
icsellestirilebilir olmasi da diisiiniilmesi gereken sorumluluklardandir. Arastirmanin
dogasinin yaninda, arastirmalari gergeklestirenlerin de arastirilan ile kurduklari bagin
anlatilmasi, Oykiilestirilmesi ve hatta 6zgiin igerikler haline getirilmesi hem kitleler adina
onemlidir; hem de 0zgiin tanimlanmis kitlelere yonelik de tasarlanmalidir. Arastirma,
arastirilan ve aragtirmaci arasindaki bag bir tiir nitel arastirmalarda yeri olan “bricoleur” ve
“bricolage” (Weinstein ve Weinstein, 1993, s. iliskisini de ortaya koymus olur. Arastirmaci
hem bilimsel bir insa siirecinin i¢inde yer almaktadir; hem de bilimini bir gazeteci gibi de
anlatmaya hazirlikli olabilmelidir. Kendini anlatamayan bir bilimin kabul edilebilir olmasi
da pek miimkiin degildir. Bu noktada, kutuplarda yapilan ¢aligsmalar gibi 6zgilin dykiileri
olan, belli bir kronolojik ilerleyiste neden-sonug iligkileri igerisinde tanimlanabilecek
arastirmalarin farkl bricoleur yaklagimlari igerisinde ele alinabilmesi gerekir. Betimleyici,
anlatisal, kuramsal, politik, yontemsel ve digerleri gibi tanimlanabilecek bir insa olarak
iletisiminin kurgulanabilmesi gerekir. Bu sayede de arastirma ile dykiisellestirmeyi bir araya
getiren, bir baska tarifle de gazeteci gibi hareket eden bilim insani bricoleuriin iletisim
boyutu da disiiniildiiginde yeni bigimler katacak araglar, yontemler ile temsiliyet ve
betimlemenin tekniklerini de ingaya ekleyebilmesi gerekir. Bu boyutta, arastirmaci bricoleur
(Kincheloe, 2001) yaklasiminda bulunduk¢a daha c¢ok nitel bir arastirmaci kimligini de
kazanmis olur. Arastirmaya eklemlenecek olan iletisim boyutunun teknik, estetik, felsefi ve
hatta ideolojik kodlarinin da diistintilmesi gerekmektedir. Sonugta, kutuplar gibi 6zgiin bir
noktada yer alan arastirmalarin bricoleur yaklasimi igerisinde kiiltiirel bir boyut kazanarak
iletisim ile beraber doniisiim geg¢irmesi de 6ngoriilmesi gereken bir boyuttur. Bu ¢alismada,
tanim ve yaklasimlar agisindan kutup arastirmalarinin iletisim boyutu agisindan genel kitle
ile bulusmasinda bilim iletisiminin olusturulmasina yonelik bir yaklasim Onerisi yer
almaktadir.
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Is making science limited only to scientists? Of course, no. One of the main points
of those working in the fields of communication and media related to the widespread
audiences is to carry out 'communication activity related to the study under consideration'
and thus to provide visibility. From this point of view, making science also includes topics
such as communication where to be handled together with science. In short, the existence of
the statement “you do it but nobody knows” emerges from this approach. Communicating
science through communication activities and the media is not a one-dimensional
responsibility. The popularization of science on behalf of the wide spread audiences and the
fact that it is understandable and perceivable through science communication are among the
responsibilities to be considered. In addition to the nature of the research, it is important for
the masses to explain, narrate, and even make original content of the researchers' connection
with the researched; it should also be designed for niche defined audiences. The research
also reveals the relationship between the researched and the researcher, the “bricoleur” and
“bricolage” (Weinstein and Weinstein, 1993, p.), which are essentially involved in some
kind of qualitative research. The researcher is both involved in a scientific construction
process, and also this work is also journalism in its essence. It is not possible for a science
that cannot explain itself to be acceptable. At this point. researches that have specific stories,
such as studies at the poles, which can be defined in cause-effect relationships in a particular
chronological order, should be handled within different bricoleur approaches. Its
communication as a construct that can be defined as descriptive, narrative, theoretical,
political, methodological and others should be feasible. In this way, considering the
communication dimension of the scientist bricoleur, who combines research and storytelling,
and acts as a journalist with another recipe, one should be able to add techniques, methods,
representation and description to the construction. In this dimension, as the researcher
accepts to be in the bricoleur (Kincheloe, 2001) approach, one gains a more qualitative
researcher identity. The technical, aesthetic, philosophical and even ideological codes of the
communication dimensions to be included in the research should be considered. In
conclusion, it is a predictable dimension that researches at a specific point such as poles
research gain a cultural dimension within the bricoleur approach and transform with
communication. In this study, there is a proposal for an approach towards the formation of
scientific communication in meeting the general audience in terms of the communication
dimension of polar research in terms of definitions and approaches.

Keywords: Science communication, researching poles, bricoleur, bricolage
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Bulgar Antarktika Ussii “St. Kliment Ohridski” (BAB), Giiney Shetland Adalar,
Livingston Adasi'min dogu kesiminde bulunmaktadir. Hesperides Burnu'nun
DoguKuzeydogusu Emona Limani'nda yer almakta ve sit yiiksekligi deniz seviyesinden 12
ila 15 m arasindadir. Saha 6zellikle Antarktika yerlesimi i¢in uygundur ve BAB’1n varligi
yerel yaban hayati iizerinde minimum olumsuz etkiye sahiptir, ayn1 zamanda {is konumu
Mount Friesland, Burdick Ridge, Bowles Dagi, gliney Hurd Yarimadasi ve Varna
Yarimadasi bolgelerine en uygun erigimi saglamaktadir.

Alexander Adasi'nin kuzeybati ucundaki Vostok Burnu'na yapilan iptal girisiminin
ardindan, Sovyet gemisi Mihail Somov tarafindan lojistik olarak desteklenen dort kisilik bir
Bulgar ekibi tarafindan 26-29 Nisan 1988'de Livingston Adasi'nda prefabrik kuliibeler
kuruldu. Bu kuliibeler daha sonra yenilenmis ve 11 Aralik 1993 yilinda kalici bir iis olarak
kullanima gegilmistir. Eskiden Sofya Universitesi Siginag1 olarak bilinen iis, 1994 yilinda
inlii bir Bulgar bilgin ve piskopos olan Ohri'li St. Kliment'in (MS 840-916) adin1 almistir.
2012 yilinda ise yeni bir Ortodox sapeli "St. Ivan Rilski" insa edilmesi ile birlikte iissiin
toplam kapasitesi 25 kisiye ¢ikarildi ve boylece daha iyi ¢alisma ve yasam kosullari ile
gerektiginde kislik konaklama olanaklart saglanmstir.

Makale, Bulgar Antarktika Ussii’niin (BAB) bilimsel arastirma programlari, “21.
Yiizyillda Antarktik Iklim Degisikligi, Antarktika Ekosisteminin Durumu, Gegmis
Antarktika Buz Tabakas1 Dinamikleri, v.b.” Bulgar Antarktika Ussii bolgesinde uygulanan
Ulusal Kutup Calismalar1 Programimin  (NPPS) bilimsel projelerini  “Denizcilik
Antarktika’ssnda  (PERMANTAR) Donma ve Iklim Degisikligi, Karmagsik Byers
Yarimadasi, Livingston Adas1, Antarktika'nin On Jeolojik Calismalari, Biiyiik Olgekli Dijital
Topografik Haritas1 Bulgar Antarktika tissii bolgesi i¢in, v.d.” icermektedir.

Bulgaristan, Antarktika'daki kutup faaliyetlerine, Bulgar meteorologlarin XIII
Sovyet Antarktika Seferi'ne katildigi 1967-1969 gibi erken bir tarihte basladig
diisiiniildiiglinde BAB’1n 6nemi ve c¢aligsmis oldugu ana bilimsel konularin biiyiik kutupsal
doga sistemlerindeki oriintii ve siirecleri ile bunlarin evrimini anlamaya yonelik disiplinler
arasi yaklasim sekilleri aktarilarak bu alanda iilkemizde yapilan ¢alismalara 1s1k tutulmasi
amaglanmaktadir.
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The Bulgarian Antarctic Base “St. Kliment Ohridski” (BAB) is in the eastern part of
Livingston Island, South Shetland Islands. It is located on the Bulgarian beach, Emona
Harbour, East - Northeast of Hesperides Point, the site elevation being between 12 to 15 m
above sea level. The site is particularly appropriate for an Antarctic settlement and the
existence of the BAB has a minimum negative impact on local wildlife. At the same time,
the base location offers most convenient access to Mount Friesland, Burdick Ridge, Mount
Bowles, southern Hurd Peninsula and Varna Peninsula areas.

Following an aborted attempt on Cape Vostok in the northwest end of Alexander
Island, two prefabricated huts were assembled on Livingston Island on April 26-29, 1988 by
a four member Bulgarian team logistically supported by the Soviet ship Mihail Somov. This
refuge was later refurbished and inaugurated as a permanent base on December 11, 1993.
Formerly known as Sofia University Refuge, in 1994 the base was named after St. Kliment
of Ohrid (840- 916 AD) - a prominent Bulgarian scholar and bishop, by a Presidential decree.
In 2012 was built a new Ortodox chapel "St. Ivan Rilski". Thus, the total capacity of the base
was expanded to 25 persons, providing better conditions for work and living, as well as
possibilities for winter stay, if necessary.

The article is based on the scientific research programs of the Bulgarian Antarctic
Base (BAB), "21. Antarctic Climate Change in the 21st Century, State of the Antarctic
Ecosystem, Past Antarctic Ice Sheet Dynamics, etc. " Scientific projects of the National Polar
Studies Program (NPPS) implemented in the area of the Bulgarian Antarctic Base, “Freezing
and Climate Change in Maritime Antarctica (PERMANTAR), Complex Byers Peninsula,
Livingston Island, Pre-Geological Studies of Antarctica, Large Scale Digital Topographic
Map of Bulgarian Antarctica for the base region, et al .

Considering that Bulgaria began its polar activities in Antarctica as early as 1967-
1969, when Bulgarian meteorologists participated in the XIII Soviet Antarctic Expedition,
the importance of the BAB and the interdisciplinary approach to understanding the patterns
and processes in large polar natural systems and their evolution It is aimed to shed light on
the studies carried out in our country in this field by transferring the approaches.

Keywords: Polar Studies, BAB, Bulgarian Antarctic Base, Bulgaria
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BUYUK AGRI VOLKANI CEHENNEM DERE KANYONU JEOLOJIK
TEHLIKELER; BUZUL, MOLOZ, CAMUR AKINTILARI; AGRI
BUZULLARINDA KURESEL ISINMA ETKIiSi

Mehmet Salih BAYRAKTUTAN!"
Igdir Universitesi, BADAKAM
Biiyiik Agr1 Dogal Afetler ve Kaynaklar Arastirma Merkezi

(*mehmet.salih.bayraktutan@jigdir.edu.tr)

Arastirmanin hedefi Biliyiilk Agr1 Buzulu, kuzeye akan uzantilariin ve Cehennem
Kanyonu boyunca jeo-tehlikelerin envanterini ¢ikartmaktir. Kanyon, baglangicta 450m
derinlik ve 12km uzunluktadir. Biiyiik Agr1 zirvesinde Buzul Sapkasi bulunan, 5167m ile
Giliney Kafkasya-Tiirk-Iran yiiksek volkanik platosunda en yiiksek zirvedir. Biiyiik
Kafkaslarda Elburz (5,642m), Iranda Demavend (5,671m) kalic1 buzullara sahip diger
yiikseltilerdir. Bolgedeki i{i¢ golin (Van, Gok¢e ve Urmiye) su-seviyesi salinimi ve
buzullarin ¢ekilmesi islevlerinin kiiresel 1sinmayla iligkisi diger bir hedef secildi. Buzullarin
kalinlik, egim, kodlar1, diger jeo-tehlike alanlar1 topografya ve uydu goriintiilerinde manuel
olarak haritalandi. Tarihi kayitlardan 1664 ve 1840 biiyiilk depremlerinde kanyon
derinlesmis, giinlimiizdeki jeomorfolojisini kazanmistir. Temmuz 1840 Depremi merkez
iissii Agr1 dagi olan, volkanik faaliyetin de eslik ettigi bolgede bilinen en biiyiik afettir. Dag
cevresinde Tiirkiye, Azerbaycan ve Iranda bir¢ok yerlesim yerleri tahrip olmus, Kanyonu
boyunca jeo-tehlike 6geleri mevcut yapisal konumlarini (jeomorfolojisini) kazanmaistir.
Yiiksek ¢oziiniirliikte goriintiileri ve farkl tarihlerde (1974 den beri) araziden alinan veriler
kullanilarak; buzul hareketleri, piroklastik malzeme, moren ve yama¢ molozu akintilari,
kaya-akmalar1 ve Aras Nehri vadisini tikayan sellenme gibi georisk unsurlarin fiziki
konumlar1 haritalandi.

Buzullarin ¢ekilmesi, G6l seviyesinde yiikselme ve Iklim degisimi.

Agri, Elburz ve Demaved buzullarinin benzer c¢ekilme tarzi kiiresel 1sinmanin
bolgesel olgekte etkinligi olarak kabul edilebilir. Bu sonu¢ Avrazya kita buzullarinda goriilen
genel erimelerle uyum gostermektedir. Buzul kalinliginin en biiyiik degere eristigi 1978 den
itibaren alanda kii¢cilmektedir. Bu sonug kiiresel 1sinmanin giiniimiizdeki seyrine bir katki
saglamistir. Buzul kiitleleri, arazi sekilleri, su-kaynaklar1 ve gol-suyu seviyelerindeki
yiikselme gibi degisimler, kiiresel iklim konusundaki ikilem hakkinda da kismi aydinlatici
veri olarak yorumlanabilir.

Oliimciil vadi yamaglarinda buzul stratigrafisi ve jeokronolojisi amagli tip-kesitler
sunmaktadir. Abich ve Parrot Buzullar zirvedeki iki ana govdedir. Bunlarin kuzeyde vadiler
boyunca uzantilar1 dnemlidir. Cehennem Kanyonunda zemin altinda ilerleyen kor-buzul
(Bayraktutan buzulu,1976) sirtinda yan morenler-volkanik moloz akintilari malzemesi
tagimaktadir. Sismotektonik vadide 8km kadar uzunluga erigmistir. Bolgenin en yiiksek {i¢
Zirvesindeki buzullarda eslenik ¢ekilme, li¢ Goliin seviyesinde eslenik yiikselme, kiiresel
1sinma iglevi kapsaminda, hatta Kutuplardaki buzul kaybi ile birlikte irdelenmesinde, bu
calismanin kii¢iik bir katkis1 olabilir.

Anahtar Kelimeler: Biiyiik Agri, Buzul, Moloz, Camur Akintisi.
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GEOHAZARD RISK AT CEHENNEM DERE CANYON, MT GREATER ARARAT
VOLCANO; GLACIER- DEBRIS- MUD FLOWS; GLOBAL WARMING
INFLUENCE ON ARARAT GLACIERS

Mehmet Salih BAYRAKTUTAN!*
Igdir University, BADAKAM
( Great Ararat Natural Hazards and Resources Research Centre )

(*mehmet.salih.bayraktutan@igdir.edu.tr)

Objectives of this article are constructing glacier and volcanic debris flow inventory
for the Great Ararat Volcano based on manual drawing of glaciers, on satellite images.
Studying existance of correlation amoung climatic-seismotectonics of the Great Ararat
Region and Glacier Retreating. Three highest peaks (Ararat,Elbruz,Demavend) and three
lakes (Van,Gokce, Urumiye) are selected as test Sites, in searching for evidences of possible
correlation between lake level changes and glacier retreating. Ahora Gorge, 450m deep
12km long canyon located across the North Eastern flank of Great Ararat (Agri-Turkey), a
compound volcanic complex covered by permanent Glacier Cap. Several historicians
reported a devastating event on July 1840, when glacier flows and landslides triggered by a
seismic strom asociated with volcanic eruption destroyed several towns in Turkey,
Azerbaycan and Iran. The results of Cehennem Valley Catastrophes have left obscure. Two
big seismic events 1664 and 1840 earthquakes severely affected glacier shape and geometry.
The 1840 seismo-volcanic events destroyed geomorphology of the Canyon. Existing
geohazard risk sources mapped on high-resolution satellite images by remote sensing
thermal data supported by observations at field surveys, since 1974.

Glacier retreatment, Lake level rise vs Global warming.

Results from ongoing mass loss in Ararat Glaciers, comfirm the continent glacial
retreating episode (last 40 years) in Euro-Asia. Snow accumulation at highest altitudes
largely decreased since 1978 (when max thickness observed). Eventually our findings
obviously deliver remarkable contribution to debate about climate change (global warming)
and subsequent influences on glacier bodies, land-scapes and consequently water resources.
Northern slopes keep thicker glaciers than other directions and presents deadly accessable
sections for Glacier Stratigraphy and Geochronology. Ararat Glacier consists of two main
body (Abich and Parrot glaciers) at top, and northwards flowing two lobes both controlled
by seismotectonic features. Valley type glacier as linear lobe along the Cehennem Canyon
(Bayraktutan Glacier) burried under moraine-volcanic debris staff. This blind glacier carry
coarse debris load on its back. Amount of retreat at three Glaciers revealed almost parallel
shrinkage, confirmed the same pathern of Lake water rise, should be covaluated by gobal
warming influences.

Keywords: Great Ararat, Glacier, Debris, Mud Flows.
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CUMHURIYET VE OSMANLI ARSIVLERINDE KUTUPLAR

) Altay BAYATLIY™
Trakya Universitesi Sosyal Bilimler Enstitiisii Tarih Boliimii

(“altaybayatlil@trakya.edu.tr)

Bilindigi iizere Osmanli Devleti talassokratik bir yapiya sahip olmadigindan
okyanuslarda yolculuk edebilecek derecede kuvvetli gemilerin insasinda pek basarili
olamamistir. Fakat diinyaya adlarin1 duyuran Piri Reis (15. yiizy1l), Takiyiiddin (16. yiizyil)
ve Katip Celebi (17. yiizyil) gibi ¢ok 6nemli bilim insanlar1 yetistirmistir. Donemlerinin
haritaciligina ve fezaya olan meraklari sonucu giiniimiize ulasan olduk¢a onemli eserler
birakmuslardir. Ozellikle Katip Celebi’nin kutuplara olan ilgisi cok enteresandir. Dini agidan
ele aldig1 konuda kutup bolgelerinde yani “Kutb-i Simali” ve “Kutb-1 Ceniibi” i¢in namaz
vakitlerini hesaplayan bir eser meydana getirmistir. Katip Celebi’nin en azindan oraya
gidebilecek Miisliimanlar i¢in yaptigi bu 6ngorii oldukca enteresan bir durum olarak
karsimiza ¢ikmaktadir.

Osmanli’nin son déonemlerine baktigimiz zaman arsivlerde karsimiza oldukea ilging
belgeler de ¢ikmaktadir. Bu belgeler arasinda farkli iilkelerden elde edilmis gesitli diinya
haritalarina rastlamaktayiz. Bu haritalarin disinda ayrica diger iilkelerin seyahatlerinden elde
edilen planlar da bulunmaktadir. Dahasi, yapilan bu yolculuklarin basari ile tamamlanmasi
nedeniyle tebrik mektuplari da bulunmaktadir. Cumhuriyet déneminin ilk yillarinda (10
Nisan 1929) Londra’dan gelen bir haber Giiney Kutbu’nun paylasilmas: sirasinda iki iilke
arasindaki (ABD ve Ingiltere) husumet ciktigmna dair bir bilgidir. Belge “istimlak
hususundaki rekabeti garibelerinin zengin madenlerle malik ve miihim balina ticaretine
salih olmasindan miitevellit bulundugu maruzdur” diyerek kitanin diger iilkeler agisindan ne
denli 6nemli oldugunu Ankara’ya bildirmektedir.

Tiim bunlardan anlasilacagi lizere asrimizda kutup bolgelerinin 6nemi ¢ok daha fazla
bir bigimde 6n plana ¢ikmistir. Bu ¢alisma ile Osmanli ve Cumhuriyet arsivlerinde Kuzey-
Giliney Kutuplarmin evveliyati arastirilarak incelenecektir. Kutuplarda yapilacak
arastirmalarin ne denli ge¢ kalinmis olmakla beraber biiyiik bir dneme sahip oldugu tarihsel
anlamda ortaya konacaktir.

Anahtar Kelimeler: Kutb, Simal, Cenub, Arsiv Haritalari, Kutup Haritalari.
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EARTH’S POLES IN THE STATE ARCHIVES OF THE REPUBLIC OF TURKEY
AND OTTOMAN

Altay BAYATLIY™
The Institute of Social Sciences, The Department of History, Trakya University

(“altaybayatlil@trakya.edu.tr)

As it is known, the Ottoman Empire did not have a governing structure, which is an
execution of the thalassocracy, so it was not fulfilling in constructing vessels business that
was strong enough to travel in the oceans. Nevertheless, the Ottoman World has been able
to render possible to grow significant scientists such as Piri Reis (15th century), Takiyiiddin
(16th century) and Katip Celebi (17th century). They were able to spread their names
throughout the World. As a result of their interest in cartography and astronomy on the
period, they transmitted the critical works that have reached today. Mainly, Katip Celebi's
part in the poles is fascinating. He has studied on a work that calculates the prayer times for
the polar regions, named as "Kutb-i Simali" and "Kutb-1 Cenlibi" on the subject he deals
with religiously. That prediction, which is dealt with by Katip Celebi for Muslims, who
might likely go those poles, is quite an interesting situation.

When we look at the Ottoman Empire's last period, we come across remarkable
documents in the archives. Amongst these documents, we may coincide with various world
maps obtained from different countries. Apart from these maps, there are also plans obtained
from the expeditions of other states. Moreover, there are also congratulatory letters due to
the successful completion of these odysseys. In the first years of the Republican era (April
10, 1929), an intelligence from London about the animosity between the two countries (USA
and UK) over the sharing of the South Pole. The document states to Ankara how vital the
continent is for other countries, saying, "It is exposed that the poor competition on the issue
of annexation is due to the righteousness of the rich mines and the noteworthy whale trade.”

As it is seen, the polar regions' importance has come to the fore much more in the
century. With this study, the North-South Poles' past will be investigated and examined in
the Ottoman and Republican archives. Historically, it will unveil how late polar studies have
carried out and revealed the immense importance of that.

Keywords: Poles, Arctic, Antarctic, Cartography, Polar Circle.
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DEHALOJENAZ URETEN PSiKROFIL BAKTERI iZOLATI TASEBURCUQ01 VE
BiYOREMEDIASYONDAKI POTANSIYEL ROLU
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Universitesi, Tiirkiye
®Biyoloji Boliimii, Fen Fakiiltesi, Kirgisiztan Tiirkiye Manas Universitesi, Kirgisiztan

(*yilmaz.kaya@omu.edu.tr)

Pestisitler; insan i¢in dogrudan veya dolayli olarak zarara neden olabilen yabanci
otlar da dahil olmak {izere bocekleri ve diger yasam formlarini segici bir sekilde kontrol
etmek icin kullanilan kimyasal maddelerdir. Pestisit ¢esidi olan Dalapon, ¢evre ve canli
sagligina zararh etkileri olan kimyasal yapili bir herbisittir. Cevresel biyoteknoloji ve
tarimsal biyoteknoloji alanlarinda pestisitlerin zararli etkilerinin azaltilmasinda biyoajan
olarak  mikroorganizmalarin  kullanilmasi,  ekstrem  sartlarda  yasayan  yeni
mikroorganizmalarin tanimlanmasi ile ilgili ¢alismalarin artmasini saglamistir. Yapilan bu
aragtirmada, tek karbon kaynagi Dalapon herbisiti olan besi ortaminda biiyiiyebilen
Psychrobacter sp. strain TaseBurcu001 olarak adlandirilan psikrofil bir bakteri irk1 ilk defa
tanimlanmistir. Bu amagla, Arktik okyanus’ta yer alan Svalbard adasimin farkli
noktalarindan toplanan su Orneklerinde Dalapon herbisiti parcalayan bakteriler izole
edilmistir. Orneklerde, birgok farkli enzimin incelendigi biyokimyasal testlerin yani sira 16S
rDNA dizilemesi yapilarak molekiiler agidan da analizler gerceklestirilmistir.

Biyokimyasal analizler, elde edilen bakteri izolatinin, literatiirde daha Once
tanimlanan izolatlar ile benzer 6zelliklere sahip oldugunu gostermistir. Ayrica, dizileme
sonuglarinin NCBI (National Center for Biotechnology Information) — BLAST (Basic Local
Alignment Search Tool) programi kullanilarak degerlendirilmesi ile bu izolatin
Psychrobacter (%99 benzerlik) cinsinin iiyeleriyle de yakindan iligkili oldugu goériilmiistiir.
Benzerliklere karsin elde edilen tiim veriler incelendiginde, TaseBurcuOOl izolatinin
tamamen farkli bir izolat oldugu belirlenmistir. Bu calismada, ilk defa Arktik bolgesinden
Dalapon herbisitini pargalayan bir bakteri izole edilmistir. Elde edilen Psychrobacter sp.
strain TaseBurcuOO01 izolatinin pestisitlerle kirletilmis tarim arazileri basta olmak {izere
farkli gevrelerin biyolojik iyilestirilmesinde katki bulunmasi1 beklenmektedir.

Anahtar Kelimeler: Arktik, biyodegradasyon, 16S rDNA ile tiir tayini
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Pesticides are chemicals used to selectively control insects and other life forms
including weeds causing direct or indirect harm for humans. Dalapon, a kind of pesticides,
is a chemically structured herbicide, possessing harmful effects on the environment and
living things. In the fields of environmental biotechnology and agricultural biotechnology,
the use of microorganisms as bioagents in reducing the harmful effects of pesticides has
provided to increase the number of studies related to the identification of new
microorganisms living under extreme conditions. In this investigation, psychrophilic strain
of bacterial strain named as Psychrobacter sp. strain TaseBurcu001 able to grow in medium
containing Dalapon as the sole carbon source was identified for the first time. For this
purpose, bacteria degrading Dalapon herbicide were isolated in collected water samples from
different points in Svalbard. Biochemical tests including many different enzymes were
examined in addition to 16S rDNA sequencing was performed in molecular analyzes in the
samples.

Biochemical analyses showed that obtaining bacterial isolate has similar properties
with the isolates previously described in the literature. Furthermore, it was also observed
that this isolate was closely related to members of the genus Psychrobacter (99% similarity)
with the evaluation of sequencing result via NCBI (National Center for Biotechnology
Information) - BLAST (Basic Local Alignment Search Tool). Despite similarities, it was
seen that the TaseBurcu0O01 isolate was a completely different isolate when all the data
obtained were examined. In this study, a bacterium that degrades Dalapon herbicide was
isolated from the Arctic region for the first time. The obtained Psychrobacter sp. strain
TaseBurcu001 isolate is expected to contribute to the biological improvement of different
environments, especially on agricultural land contaminated with pesticides.

Keywords: Arctic, biodegradation, species identification with 16S rDNA

98




4. Ulusal Kutup Bilimleri Caligtayi
22 Ekim 2020

DENIiZ BUZU KONDiSYONUNUN ANTARKTIK TURIZME KATKISI
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2 [stanbul Teknik Universitesi, Istanbul
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Kiiresel iklim degisikligi, insan yasamindan ekonomik diizene kadar Diinya iizerinde
bircok etkiye sahiptir. Maalesef, bu etkiler beklenmedik sonuglara da yol acabilir.
Antarktika, s6z konusu ilgili sonuglarin gozlemlenmesi i¢in en iyi yerlerden bir tanesidir.
Hava ve deniz yiizeyi sicakligi arttikca, Antarktika’daki deniz buzu erime orami da
artmaktadir. Antarktik Bolgesi’ndeki kiiresel iklim degisikliginin sonuglarini incelemek igin
deniz buzu dagilimlari en iyi verilerden biri olarak sayilabilir. Bu dagilimlar bilimsel ve
ticari amaglar dogrultusunda diizenli olarak gézlemlenmektedir. Deniz buzu dagilimi ve
yogunlugu, ticari amaglar dogrultusunda yolcu gemileri iizerinde biiylik 6neme sahiptir.

IAATO tarafindan yayimlanan verilere gore, turist ve ziyaretgi sayisinin her yil
arttig1 goriilebilir. Bu artis deniz buzu erimesi ve Antarktika’da goriilen yiiksek sicakliklar
ile iligkilidir. Deniz buzu alani azaldik¢a, yolcu gemileri daha i¢ ve giiney bolgelere onceki
senelerden daha sik sefer diizenleyebilmektedirler. 2015 yilinda, Antarktika’daki en yiiksek
ikinci sicaklik rekoru gozlemlenmistir. Bu artisin sonucu olarak ise Antarktik Peninsula’da,
2016 yilinda, ziyaret¢i sayist normal artisin disinda nerdeyse 80.000 kisi ile parabolik bir
artis gostermistir. Yine maalesef ki Antarktika’daki en ytliksek hava sicakligi 2020 yilinda
kaydedilmistir. Bu artis dogrultusunda ziyaret¢i sayisimin 2021 yilinda artacag:
ongoriilebilir. Bu ¢alismanin amaci kiiresel iklim degisikliginin Antarktik Turizme etkilerini
ortaya koymaktir.

Anahtar Kelimeler: Antarktika, Deniz buzu, Turizm.
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Global climate change has many effects on the World starting from human life to
economical conditions. Unfortunately, these effects can also lead to unexpected results.
Antarctica is one of the best place to observe these related consequences. As the air and sea
surface temperatures increase, the sea ice melting rate in Antarctica also increases. Sea ice
conditions can be counted as one of the best data to examine the consequences of Global
Climate Change in the Antarctic Region. These conditions are monitored regularly for
scientific and commercial purposes. Sea ice condition and concentration has a huge
importance on cruise vessels in the direction of commercial purposes.

According to data published by IAATO, it is seen that tourist and visitor numbers are
increasing each year. This increase is associated with sea ice melting and high air
temperature observed in Antarctica. As sea ice coverage is decreasing, cruise ships can
navigate to inner and southern regions more frequently than in previous years. In 2015, the
second-highest record of air temperature was observed in Antarctic. As a result of this
increase, the number of visitors in the Antarctic Peninsula in 2016 increase parabolically
with almost 80,000 people, apart from the normal increase. And unfortunately, the highest
air temperature in Antarctic was recorded in 2020. In line with this increase, it can be
predicted that the number of visitors will increase in 2021. The purpose of this study is to
understand the effects of global climate change on Antarctic Tourism.

Keywords: Antarctica, Sea ice, Toursim.
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DIS UZAY CALISMALARINDA DUNYA KUTUP BOLGELERININ ONEMI

Askin Inci Sokmen ALACAL ™
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Soguk Savas doneminde baslayan uzay yarisi, giiniimiizde yeniden biiylik kiiresel
giicler arasinda hiz kazanmistir. Oncelikle Ay (2024), sonrasinda Mars’a (2030) insanli
erisim ve iis kurma planlanmistir. Diger yandan dis uzayda bulundugumuz giines sistemi ve
diger sistemlerde Ote gezegen arastirmalart stirmektedir. D1s uzaydaki gokcisimleri iizerinde
(gezegen ve uydulari) yasam belirtileri aranirken, bilim insanlarina rehber olan diinyadaki
benzer alanlardir. Bunlarin baginda buzullarla kapli Kuzey ve Giiney Kutup bolgeleri
gelmektedir. Bu bolgelerdeki buzullarin yapisi, degisim siiregleri ve kullanilan yeni
teknolojik araglar, ayn1 zamanda diger gezegenlerde de kullanilmak {izere 6n deneme
calismalarini olusturmaktadir. Burada yer alan bilim insanlar1 ayni zamanda kutup habitati
kurarak, diger gezegenlerde oOncelikle Mars’ta insanlarin izole olarak yasama uyum
gostermesi denemeleri de gergeklestirmektedir. Ayrica atmosferin orta ve iist katmanlarini
caligmak igin en uygun yer olarak goriilmektedir. Ozellikle *“ uzayiwn iklimi ” kapsaminda
giines riizgar1 ve patlamalarinin, manyetosfer ve iyonosfer ve diinya iklimi {izerinde etkileri
yiiksektir. Glines riizgari, elektromanyetik pargaciklar ve manyetik etkiler diinyada kutup
1siklarina neden olarak izlenebilmektedir. Bununla birlikte dis uzayda kutup yoriingesi
olarak adlandirilan diger bir algak ydriingede, uydular diinyanin kuzeyinden giineyine 20-30
aras1 sapma ile hareket etmekte ve kutup bolgelerindeki doga gelismelerini takip
etmektedirler.

Giliney Kutup bolgesi, Antartika da diinyanin cgesitli iilkelerinden gelen bilim
insanlar1 ortak bir arastirma alani {lizerinde birlikte calismakta ve uluslararasi isbirligi,
kolonilestirme projeleri icerisinde bulunan Mars i¢in bir 6rnek teskil etmektedir. Atmosfer
caligmalar1 agisindan, uzaya agilan pencere olarak nitelendirilen Antartika, gezegen
bilimciler ve astro fizikgiler i¢in ¢ok dnemli diinya iizerindeki alandir. Ozellikle uzay giicii
olarak nitelendirilen ABD, Rusya ve Cin Kutup bolgelerinin sagladigi imkanlar stratejik
onem arz etmektedir. Cin disinda diger iki lilke kendi topraklar1t Kuzey Kutup alaninda
bulunmaktadir. Cin ise bolge de kiyis1 olan Finlandiya ile yaptig1 anlagsma ile Bediou (Kuzey
Yildiz1) Navigasyon uydu sistemini kurma imkan1 elde ederek goriintirliigiinii bu bolgede
arttirmistir.

Ulkemiz agisindan, Kuzey Kutup bélgesinde topraginim ‘% 20 si bulunan, Rusya’ya
bagli Yakut Muhtar Cumhuriyeti, niifusun icerisinde yer alan yogun Tiirk grubuyla Yakut-
Saha Tiirkleri ile 6nem kazanmustir. Atatiirk doneminde arastirmalar yapilan bu bdlgeyle
yapilabilecek ortak projeler, Tiirkiye’nin Kuzey Kutup bolgesindeki 6zellikle dis uzay
faaliyetleri i¢in imkan yaratabilecektir. Rusya’nin dis uzay da yer alan uydularinin kontrol
merkezlerinden biri Yakusk da yer almaktadir. Algak ydriinge uydulari ig¢in kutup
bolgelerinin sagladigi imkanlar agisindan Yakut cumhuriyeti onem tasimaktadir.

Bu makalede Kutup bolgelerinin, dis uzaydaki diger gezegen ve uydulardaki cografi
benzerliklerine ve bolgenin uzay caligmalari i¢in tasidigi hususlara deginilecektir.

Anahtar Kelimeler: Kuzey Kutbu, Antartika, Dis Uzay, Gezegenler, Kutup yoriingesi
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THE IMPORTANCE OF ARKTIK REGIONS IN OUTER SPACE ACTIVITIES

Askin Inci Sokmen ALACAL ™
!fstanbul Arel University

(*askinsokmen@arel.edu.tr)

The space race, which started during the Cold War, has gained momentum again
among the great global Powers. Firstly, it was planned to establish a manned Access and
base to the Moon (2024), then to Mars (2030). On the other hand, scientific exploration on
the exoplanets continues in both our solar system and others in outer space. When searching
for signs of life on celestial bodies in outer space (planets and its moons), scientists are
guided by similar areas on earth. The most important of these are the North and South Pole
regions covered with glaciers. The structure of glaciers in these regions, the processes of
their change and new highly equipment and tools for outer space activities constitute
preliminary trial studies to be used on other planets. The scientists who establish a habitat
life here are also experimenting with the isolation of humans on other planets. In addition
these regions are seen as the most suitable places to study the middle and upper layers of the
atmosphere. Especially in the context of the * climate of space”, the effects of solar wind
and explosions on the sun lead to changes on Earth’s magnetosphere and ionosphere layers
and Earth’s climate. The solar wind, electromagnetic particles and magnetic effects can be
observed in the world causing aurorae. Moreover polar orbits are type of low orbit and
satellites in there usually travel past Earth from north to south, passing roughly with a
deviation within 20 to 30 degrees. These satellites in polar orbit aim to track weather
conditions in the polar region.

In South Pole region in Antarctica, scientists from around the world are working
together on many common research projects and this international cooperation is regarded
as a test for other planets scientific researches like Mars that would be colonized. In terms
of atmospheric studies, Antarctica which is describes as the window to space, is a very
important area on earth for planetary scientists and astrophysicists. Especially the space
power countries such as USA, Russia and China, arctic regions have a strategic importance.
However China is absent from there, USA and Russia have their own territories on the
Norther pole region. Therefore China has made a deal with Finland to set up its Bediou (the
Northern Star) navigation satellite system and through this deal China has already involved
there.

For our country, Yakut Mukhtar Republic which has 20 % of its land in the North
pole region under Russian Federation political system, has gained importance with the
Yakut-Saha Turks population. During the Atatiirk era, some cultural researches did for this
region. Now it may offer opportunities for Turkish space facilitates, especially low orbit
operations. The most important thing is that the capital Yakusk is also one of the control
centers of Russia’s satellites in outer space. The same thing may be done for Turkey.

In this article, polar regions relationship with outer space and their importance for
exoplanet and its moons scientific exploration will be mentioned.

Keywords: The North Pole, Antarctica, Outer Space, Exoplanets, Polar orbit.
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DOGU ANTARKTIKA'DA MT. VECHERNYAYA KIYILARINDA ORGANIK
KIiRLETICILERIN BELIRLENMESI

Atilla YILMAZY", Ozgiin OKTAR?, Burcu OZSOY?
TUBITAK Marmara Arastirma Merkezi, Kutup Arastirmalar1 Enstitiisii

(*atilla.yilmaz@tubitak.gov.tr)

Antarktika endiistriyel faaliyetlerden olduk¢a uzak olmasi nedeniyle giiniimiizde el
degmemis bir kita olarak degerlendirilmektedir. Bu agidan, diinyanin ge¢misini anlamak ve
gelecegini tahmin etmek adina bilim insanlarina iklim, jeoloji ve kirlilik gibi konularda essiz
bir arastirma ortami sunmaktadir. Uzun yillar boyunca insan kaynakli etkilerden uzak
kalabilen beyaz kitada, son zamanlarda yapilan bilimsel ¢aligmalarda ¢esitli kirleticilerin
varligina dair bulgular elde edilmistir. Antarktika’da 1950’lerden itibaren artan bilimsel
arastirma, turizm ve balik¢ilik faaliyetleri atmosferik ve hidrolojik tasinim siiregleriyle
kitadaki insan kaynakli kontaminasyonun etkilerini hizlandirmaktadir. Antarktika
ekosistemini korumak ve kitada insan faaliyetlerinin siirdiiriilebilir bir sekilde devam
ettirebilmek i¢in kirleticilerin seviyelerini belirlemek ve olast kaynaklarini tespit etmek
biiylik 6nem tagimaktadir.

Bu calismada Dogu Antarktika, Enderby Land’de bulunan Mt. Vechernyaya
kiyilarinda organik kirleticilerin dagilim ve diizeylerinin belirlenmesini hedefleyen bir proje
oOnerisinin detaylar1 sunulacaktir. Bu ¢aligmada pasif drnekleyiciler (yari-gegirgen membran
ornekleyiciler ve silikon kauguk seritler) yerlestirilerek bolgedeki gol ve kiyisal alanlarda
organik kirleticilerin ¢6ziinmiis konsantrasyonlar1 6l¢iilecektir. Ek olarak, gol ve denizden
sediment Ornekleri toplanacak; penguen kolonisinin ve eski Sovyet bilimsel arastirma
istasyonunun bulundugu bolgelerden toprak ornekleri alinacaktir. Bu sayede bolgede
kirleticilerin uzak bolgelerden kitaya taginimi ve gecmis antropojenik etkiler arastirilacaktir.
Toplanan 6rneklerde poliaromatik hidrokarbon, poliklorlu bifenil ve organoklorlu pestisitler
GC-MS/MS ile analiz edilecektir. Ayrica analiz sonuglarinin degerlendirilmesine yardimci
olmast i¢in toplam sediment ve toprak karakteristikleri de yapilan dl¢iimlerle belirlenecektir.
Elde edilen Kkirletici seviyeleri Antarktika’nmin diger bdlgelerinde gergeklestirilen
caligmalarin sonuglariyla karsilastirilacak ve olasi kaynaklar1 tahmin edilecektir. Sonuglarin
bu bolgede gelecekte yasanacak degisimlerin izlenebilmesi adina bir referans olusturacagi
diistiniilmektedir. Enderby Land bdlgesinde organic kirleticilerin arastirilmasi ve pasif
ornekleyicilerin kullanimiyla ilgili kisith sayida ¢alisma bulunmasi géz 6niine alindiginda,
yapilan ¢aligmada elde edilecek bulgular bu konudaki bilgi boslugunu dolduracaktir. Ayn1
zamanda, pasif Ornekleyicilerin performanslart soguk Antarktika sularina test edilmis
olacaktir.

Anahtar Kelimeler: Organik kirleticiler, pasif 6rnekleme, sediment, deniz kirliligi, goller.
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DETERMINATION OF ORGANIC POLLUTANTS IN COASTS OF MT.
VECHERNYAYA, EAST ANTARCTICA

Atilla YILMAZY", Ozgiin OKTAR?, Burcu OZSOY?
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Antarctica has been considered as a pristine continent since it is isolated and remote
from the industrial activities. This isolation offers scientists a valuable research environment
for studying the past, present and future trends of global climate change, geological
activities, and pollution. Owing to its geographical location, the great white continent
avoided the impacts of anthropogenic pollution for long years. However, numerous scientific
studies have reported the presence of various pollutants in Antarctica during recent years.
Increasing scientific, touristic and fishery activities in the continent along with the long-
range atmospheric and hydrological transportation of the pollutants have accelerated the
anthropogenic contamination. The determination of abundance and levels of the pollutants
in Antarctica is crucial for the conservation of the unique ecosystem and the sustainability
of human activities in the region.

This study presents the details of a project proposal which aims to determine the
abundance and levels of organic pollutants in the coastal areas of Mt. Vechernyaya (Enderby
Land, East Antarctica). For this purpose, passive samplers (semi-permeable membrane
devices and silicone rubber sheets) will be deployed for measuring the dissolved
concentrations of the organic pollutants in coastal areas and lakes. Sediment samples will be
taken from sea and lakes, soil samples will be collected from penguin colony and old Soviet
field base areas to investigate the impact of past anthropogenic activities and effect of
secondary sources. The collected samples will be analysed for polyaromatic hydrocarbons,
polychlorinated biphenyls and organochlorine pesticides by GC-MS/MS. Sediment and soil
characteristics will be determined for evaluation of the measured pollutant concentrations.
The results will be compared with levels measured in the other regions of Antarctica, the
potential pollutants sources will be estimated. The measured levels will provide a baseline
which will help to monitor possible future changes in Antarctica. Considering the limited
studies related to passive samplers in Antarctica and organic pollutants in Enderby Land, the
findings of this study are supposed to fill the knowledge gap. The performances of the
passive samplers will also be tested in the cold Antarctic waters.

Keywords: Passive sampling, organic pollutants, sediments, marine pollution, lakes.
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DORDUNCU ULUSAL ANTARKTIK BiLiM SEFERI (TAE IV) SAGLIK
UYGULAMALARI VE COVID-19 ONLEMLERI

Seren KIRMIZIY ™, Samil AKTAS?, Ozgiin OKTAR?, Atilla YILMAZ?, Burcu OZSOY?
listanbul Universitesi, T1p Fakiiltesi, Sualt1 Hekimligi ve Hiperbarik Tip Ana Bilim Dal1
2TUBITAK Marmara Arastirma Merkezi, Kutup Arastirmalar1 Enstitiisii

(*seren.kirmizi@istanbul.edu.tr)

Diinyanin en zorlu hava kosullarina sahip ve izole bolgesi olan Antarktika kitasi
insan yasami icin Mars ile esdeger nitelikte goriilmektedir. Ozellikle bilimsel arastirma
seferlerinde veya bilimsel arastirma istasyonlarindaki konaklamalar esnasinda yasanacak
saglik problemleri biiyiik 6nem arz etmektedir. Glinliik hayatta basit yontemler ile miidahale
edilebilecek saglik sorunlari, kitadaki kisith tibbi olanaklar nedeniyle biiyiik krizlere neden
olabilmektedir. Bu amagla, biitiin {ilkeler sefer yapmadan Once seyahat edecek
aragtirmacilart standart saglik testlerine tabii tutmaktadir. Ulusal Antarktik Bilimsel
Seferlerinde (TAE) de benzer sekilde Tiirk Ulusal Kutup Arastirmalart Saglik Standardi
(TUKAS) cercevesinde Istanbul Tip Fakiiltesi, Sualti Hekimligi ve Hiperbarik Tip anabilim
dalinda sefer oncesinde tibbi muayeneler gerg¢eklestirilmektedir. Arastirmacilarin seferlere
katilim1 ancak bu muayenelerden gectikten sonra onaylanmaktadir. Bunlara ek olarak, sefer
esnasinda yasanabilecek acil saglik durumlarina miidahale etmek ve katilimcilarin saglik
durumlarinin gézlemlenmesi icin bir saglik personeli sefere refakat etmektedir.

2020 yili itibariyle ortaya ¢ikan Covid-19 kutup arastirmalar1 ¢caligmalarini kiiresel
diizeyde etkilemistir. Bir¢ok iilke 2021 yil1 i¢in planladig1 seferleri iptal etmis veya kisith
sayida arastirmaci ile silirdiirmeyi tasarlamistir. Covid-19 salgini neredeyse tiim diinyaya
yayillmis olmasma ragmen, hastaliin kesin olarak ulagmadigi bilinen tek kita ise
Antarktika’dir. Diinya {izerinde pandeminin baslamasiyla ¢ok yakin bir zaman i¢inde
gerceklestirilen Dordiincili Ulusal Antarktika Bilim Seferinde (TAE-IV) gerek seferin saglik
emniyeti, gerekse hastaligi kitaya tasimamak adina bu konuda 6nlemler azami diizeyde
alinmustir.

Bu ¢alismada Ulusal Antarktik Bilim Seferlerinin 6ncesinde yapilan saglik testleri,
sefer siiresince katilimcilarin sagliklarini izlemek i¢in yiiriitiilen ¢aligmalar ve Covid-19 i¢in
alman Onlemler yer almaktadir. Salginin devam etmesi durumunda gelecek yillarda
gerceklesecek seferler igin de yapilacak testlerin ve alinacak tedbirlerin kapsami bu konuda
yasanacak teknolojik gelismelerin esliginde giincellenecektir.

Anahtar Kelimeler: Covid-19, TUKAS, sefer sagligi
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The Antarctic continent, the most isolated region of the world with the harshest
weather conditions, is mostly considered analogous of Mars in terms of living conditions.
Medical problems to be experienced during polar research expeditions or accommodation at
polar research stations are of great importance. Health problems that can be solved with
simple methods in daily life may lead to major crises due to limited medical facilities in the
continent. For this purpose, standard health checks are applied to the participants before the
expeditions by national polar operators. Similarly, a series of medical examinations are
carried out before Turkish Antarctic Expeditions (TAE) by Istanbul University Department
of Underwater and Hyperbaric Medicine within the framework of the National Turkish Polar
Research Health Standards (TUKAS). The participation of the researchers in the expeditions
is only approved after passing these examinations. In addition, a health professional
accompanies to the expedition team for possible medical emergencies during the expedition
and also for the health monitoring of the participants.

Covid-19, which emerged in early 2020, has impacted the polar research activities
on a global level. Many countries have cancelled their planned expeditions for 2021 or have
planned to conduct the expeditions with a limited number of researchers. Although the
Covid-19 outbreak has spread almost all over the world, Antarctica is the only continent
where no Covid-19 cases were reported. In the 4th Turkish Antarctic Expedition (TAE-IV),
which started right before the outbreak, measures were taken at the maximum level in order
not to carry the disease to the continent and ensure the safety of the expedition.

This study presents the details of medical tests performed before the 4th Turkish
Antarctic Expedition, the health monitoring of the participants during the expedition and the
measures taken for Covid-19 before, during and after the expedition. If the pandemic
continues, the scope of the medical tests and the measures to be taken for upcoming
expeditions will be updated in the light of technological developments.

Keywords: Covid-19, TUKAS, health monitoring.
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GALINDEZ ADASI’NDA (ANTARKTIKA YARIMADASI, ANTARKTIKA)
YAYILIS GOSTEREN LIKENLESMIS MANTAR Buellia russa’mm ITS VE mtSSU
MARKERLERI iLE TANIMLANMASI

Merve KAHRAMAN *, Mehmet Gokhan HALICI}, Mithat GULLU?, Osman Muaz
OSMANOGLU!
Erciyes Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Kayseri

(*amervekahramann@gmail.com)

Buellia, siyah lecidein apotesyum, bir ya da ¢ok sayida septata sahip oblong ya da
elipsoid ve nadiren citriform sekilli kahverengi askosporlar ile kirmizimsi-kahverengi ve
nadiren hiyalin bir hipotesyum ile karakterize bir cinstir. Mevcut literatiire gore Buellia
cinsine mensup 964 tiir bulunmaktadir. Antarktika’da ise mevcut veriye gore bu tiirlerden
yalnizca 28 tanesi Antarktika’da yayilis gostermektedir. Antarktika’da Buellia cinsinin
yayilisina dair literatiire bakildiginda cinsin degerlendirilmesini yapan iki adet calisma
goriilmektedir. Bunlardan birisi Lamb (1968) iken; digeri Ovstedal ve Lewis Smith
(2001)’dir. Bu nedenle Antarktika’da Buellia cinsinin detayli ¢alisilmasi gerekmektedir.
Galindez Adas1 65°15' S, 64°15' W koordinatlarinda ve Antarktika Yarimadasinin Graham
Land kiyisinda yer alan 800 m uzunlugundaki bir adadir. Galindez Adasi’nda likenlesmis
mantarlarla yapilan calismalar oldukc¢a kisithidir. Bu adadan Buellia cinsine ait diger bazi
tirler rapor edilse de, Antartika endemik olan Buellia russa’nin rapor edilmedigi
goriilmektedir. Bu ¢alismada Galindez Adasi’nda (Antarktika Yarimadasi, Antarktika)
yayilis gosteren Buellia russa’nin ITS ve mtSSU markerleri ile tanimlanmasi yapilmuistir.

Tesekkiir: Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) ARDEB 1001

[Proje no: 118Z587] programinin destegine tesekkiir ederiz.
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Buellia is a genus characterized by black lecidein apothecium, oblong or ellipsoid
with one or multiple septat and a reddish-brown or rarely hyaline hypothecium with brown
ascospores, rarely citriform-shaped. According to the available literature, there are 964
species belonging to the genus Buellia. In Antarctica, according to the available data, only
28 of these species occurs in Antarctica. When looking at the literature the genus Buellia in
Antarctica, there are two studies that evaluate the genus. One of these was Lamb (1968); and
the other one is Ovstedal and Lewis Smith (2001). For this reason, Buellia genus in
Antarctica should be studied detaily.

Galindez Island is an 800 m long island located at 65 ° 15'S, 64 ° 15' W coordinates
and on the Graham Land coast of the Antarctic Peninsula. Studies on lichenized fungi in
Galindez Island are quite limited. Although some other species belonging to the genus
Buellia have been reported from this island, it is seen that Buellia russa, which is endemic
to Antarctica, has not been reported. In this study, Buellia russa in Galindez Island (Antarctic
Peninsula, Antarctica), was identified with ITS and mtSSU markers.

Acknowledgements: We like to thank to the support by The Scientific and Technological
Research Council of Turkey (TUBITAK) ARDEB 1001 [Project number: 1182587]
program.
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KUTUP ARASTIRMALARI FARKINDALIGINA ETKIiSi
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listanbul Teknik Universitesi, Gemi ve Deniz Teknoloji Miihendisligi
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TUBITAK 4004 Bilim ve Toplum Projeleri kapsaminda desteklenen “Gelecegin
Deniz Bilimcileri” projesi, katilimeilara, deniz bilimlerinin kapsam1 igerisine giren dogal
stireclere bilimsel bakis acis1 ile bakmay1 ve deniz ekosisteminin ve denizsel kaynaklarin,
diinya ekosistemi i¢in 6nemini, katilimcilarin aktif katilimi ile 6gretmeyi amaclayan bir
projedir. Birlesmis Milletler’in 2021 — 2030 yillarim1 kapsayan on yillik siireci
“Stirdiiriilebilir Kalkinma i¢in Deniz Bilimleri 10 Y1il1” ilan etmesiyle hem tiim diinyada hem
de tlkemizde deniz bilimleri konusundaki farkindaligin toplumun tiim kesimlerinde
arttirllmasi yolunda adimlar atilmaya baslanmistir. Bu projede, lise 6gretimlerinin hemen
basindaki 9. Sinif 6grencilerinin katilimci olarak segilmesiyle, geng niifusun hem akranlar
hem de aileleri araciligiyla genis kitlelere ulagabilme becerileri sayesinde toplumda biiyiik
bir yaygin etki yaratilmasi hedeflenmektedir. Yapilmasi planlanan etkinliklerin hepsinde
katilimcilarin aktif rol almasi, izleyen degil yapan, yaparken 6grenen konumunda olmasina
0zen gosterilmistir.

Kutup bolgelerinde gergeklestirilen deniz bilimleri ¢aligmalarina dikkat ¢ekmek ve
genel olarak dort yildir diizenlenen kutup seferleri hakkinda farkindaligi arttirmak i¢in, proje
etkinliklerine kutup arastirmalar1 temal1 bir etkinlik eklenmistir. Etkinlik kapsaminda, ilk
olarak katilimcilara kutup arastirmalarinin 6nemi, kutup seferleri ve seferler kapsamindaki
projeler hakkinda bilgilendirme semineri verilmis, ardindan kutup seferlerinde ¢ekilmis olan
fotograflar kullanilarak resim eslestirme oyunu oynatilmistir. Oyun sirasinda katilimcilarin,
fotograflardaki konumlar, araglar, sefer ekibi ve caligsmalar hakkindaki sorularina, kutup
seferlerine katilmis uzmanlar tarafindan detayli sekilde cevaplar verilmistir. Etkinlik
sonunda, katilimcilarin kazanimlarini belirlemek icin cesitli dlgme ve degerlendirme
yontemleri kullanilmistir ve verilen cevaplarin analiz siireci devam etmektedir. Bu proje
kapsamindaki kutup temali etkinlik, ileride gerceklestirilmesi planlanan, tamamen kutup
arastirmalarina odaklanmis bir bilim ve toplum projesi i¢in pilot etkinlik olarak da yararh
bilgiler saglayacaktir.
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The Future Marine Scientists Project is a project that aims to provide a scientific view
of the natural processes that fall within the scope of marine sciences and to teach the
importance of marine ecosystem and marine resources to the participants with their active
involvement. As the United Nations declared the years 2021-2030 as Decade of Ocean
Science for Sustainable Development, studies have been encouraged to increase the
awareness of marine sciences in all parts of the society both in the world and in our country.
This project aims to create a widespread impact on society through the 9th-grade students,
who are at the beginning of high school education, as participants, with their ability to reach
large masses through their peers and their families. In all of the planned activities, special
attention was paid to that the participants take an active role in every activity, and the “do
and learn” approach is adopted.

An activity with the theme of polar research was added to the project activities to
draw attention to marine science studies carried out in the polar regions and to raise
awareness about the polar expeditions that have been organized for four years by Turkish
scientists. In the activity, firstly, a seminar was given to the participants about the importance
of polar research, polar expeditions, and the projects, and then a picture matching game was
played using the photos taken during the polar expeditions. During the game, the participants'
questions about the locations, vehicles, expedition team, and studies in the photos were
answered in detail by the experts who participated in these expeditions. At the end of the
event, various measurement and evaluation methods, such as pre- and post-testing, were
used to determine the gains of the participants and the analysis of the answers is still an
ongoing process. The polar-themed event under this project will also provide useful
information as a pilot activity for a future science and society project focused entirely on
polar research.

Keywords: Science and society, marine sciences, polar research, awareness
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Kutup bolgesinden yapilan ¢alismalar, bolgenin olaganiistii atmosferik ve cografik
ozellikleri (¢ok diisiik nem, soguk hava ve diisiik kirmiz1 6tesi arkalan 1s1masi, uzun siireli
gbzlem zamani gibi) dikkate alindiginda; hem uzay bilimleri (astronomi, astrofizik, gozlem,
kozmik parcaciklar, atmosfer gibi) ve temel bilimler (fizik, biyoloji, kimya gibi) hem de
teknoloji gelistirme (malzeme, aygit, sistem, robotik gibi) ¢aligmalar1 agisindan ¢cok dnemli
ve degerlidir. Tiirkiye olarak, kutup bolgesinde kalici ve uzun siireli tesise sahip olmayi
gerektirecek en onemli altyapilardan birisi, uzay bilimleri ile temel bilimlere hizmet edecek
olan astronomik amagl bir teleskop kurulmasi ve yapilacak farkli tiirden gozlemler ve
analizlerdir. Bu altyap1 hem olaganiistii kosullara sahip kutup bolgesinden yeni bilgiler elde
edilmesine hem de zorlu kosullara dayanikli ekipmanlarin gelistirilmesi agisindan énemli
olacaktir.

Atatiirk Universitesi Astrofizik Arastirma ve Uygulama Merkezi (ATASAM),
Tiirkiye’nin en biiyiikk gozlemevi olacak Dogu Anadolu Gozlemevi (DAG) Projesi’ni
basariyla yiiriiten, Tiirkiye’nin en biiyiik ¢capli (4 m) ve ilk IR teleskobunu kurmakta olan bir
aragtirma merkezi olup; benzer sekilde daha kiiciik ¢apli (<100 cm gibi), yerli tasarlanip,
uiretilmis robotik ve uzaktan erisilebilir bir tarama (survey) teleskobunun ve gozlemevinin
(GOKKUT: Gékyiizii Tarama Kutup Gozlemevi) kutupda kurulmasi igin de kutup projesi
hazirlamistir. GOKKUT Projesi ile hem uzay ve temel bilimler hem de teknoloji gelistirme
konularinda galigmalar1 kapsamaktadir. GOKKUT Projesi ve olusturulan proje ekibi
sayesinde, Ozellikle astronomik gézlemlerin yaninda farkli gékcisimlerinin (uydular gibi)
takibi ve yoriinge caligmalarinda, kozmik pargaciklar, meteor tarama, atmosferik -
meteorolojik arastirmalar, olaganiistii kosullara dayanikli malzeme, aygit ve sistem
gelistirme ¢aligmalar1 da yapilabilecektir.

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

Cahit YESILYAPRAK' 2"
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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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GUNEY OKYANUSU UZERINDE ARTAN RUZGARLARIN ATMOSFER VE
OKYANUS SIRKULASYONUNDAKI ROLU

Yasemin EZBER?, Bilge TUTAK? 3, Mehmet ILICAK®*
!Avrasya Yerbilimleri Enstitiisii, Istanbul Teknik Universitesi
2ITU Gemi Insaat1 ve Deniz Bilimleri Fakiiltesi, Gemi ve Deniz Teknolojisi Miihendisligi
Boliimii
3ITU Kutup Arastirmalar1 Uyg-Ar Merkezi
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Bu ¢alismada Giiney Okyanusu iizerindeki degisen riizgarlarin atmosfer, okyanus ve
deniz buzuna etkileri incelenmistir. Bu amacla 2007 ve 2013 arasindaki uzun donem
kapsayacak sekilde bir atmosfer ve bir okyanus modeli ayr1 ayr1 kosturulmustur. Antarktika
tizerindeki atmosfer simiilasyonu icin WRF modeli kullanilmistir. Model baslangi¢ ve sinir
sartlari, 0.3’e 0.3 derece yatay ve 6 saatlik zamansal ¢oziliniirliige sahip ECMWF ERAS veri
setinden saglanmistir. Model icin deniz yiizeyi sicakligi ve deniz buzu verileri ise 0.25
derece yatay ¢ozlnirlikli Optimum Interpolation Sea Surface Temperature (OISST)
verileriyle saglanmistir. Elde edilen ilk sonuglar model kurgumuzun Antarktika’daki baslica
meteorolojik Ozellikleri oldukca iyi bir sekilde {iiretebildigini gostermektedir. Sicaklik
karsilagtirmas1 kitanin Giliney Okyanusu’ndan daha soguk oldugunu gostermektedir ve
benzer sicaklik paterni model ve ERAS yeniden analiz (re-analysis) verileri arasinda da
gozlemlenmektedir. Model, 10C’ye kadar daha sicak bir havayr kitalarin dogusundaki
okyanus lzerinde iiretmektedir. Model 500hPa jeopotansiyel yiikseklik paterni yeniden
analiz verileri ile benzerlik gostermektedir ancak degerler 10 hPa-20 hPa arasi1 daha
yiiksektir.

ECMWF ERAS veri seti kullanilarak Giiney Okyanusu i¢in yiiksek ¢oziiniirliiklii bir
deniz buzu okyanus modeli olan MIT General Circulation Model (MITgcem) calistirilmistir.
Model sinir ve baglangic kosullar1 SOSE (Southern Ocean State Estimate) modelinden elde
edilmistir. Model ¢alismalar1 7 yillik donem iizerinde 5 farkli senaryo olarak
gerceklestirilmistir. Gliney okyanusuna ve ACC akinti sistemine ait temel dinamikler (120
Sv taginim) kontrol simiilasyonu ile basaril bir sekilde elde edilmistir. Mekanik riizgar artisi
ve termal rilizgar artis1 gerceklestirilen test senaryolarina gore okyanus modeli sonuglari
Giliney Okyanusu iizerinde bir ¢ok alanda taginimda artis gostermistir. Artis miktar1 Drake
Gegidi’nde mekanik riizgar artis1 ile 7 Sv, termal riizgar artis1 ile de 14 Sv’a kadar
varmaktadir. Uygulanan farkli senaryolar agik bir sekilde iklim degisikligi etkisi ile Giiney
Okyanusu taginim rejiminin degisiklik gosterecegini ortaya koymaktadir.

Anahtar Kelimeler: Giiney Okyanusu, Iklim Degisikligi, Atmosferik Model, Okyanus
Modeli, Antarktika.
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ATMOSPHERE AND OCEAN CIRCULATION

Yasemin EZBER?, Bilge TUTAK? 3, Mehmet ILICAK®*

!Eurasia Institute of Earth Sciences, Istanbul Technical University
2Faculty of Naval Architecture and Ocean Engineering, Shipbuilding and Ocean
Engineering Department, Istanbul Technical University
3ITU Polar Research Center

(*milicak@itu.edu.tr)

In this study, we investigate impacts of changing winds in the Southern Ocean on the
atmosphere, ocean and sea-ice circulation patterns. To this end, we conducted concurrent
atmosphere and ocean model simulations separately covering between 2007-2013. We used
the WRF (The Weather Research and Forecasting) model to simulate the long-term Antarctic
weather. Initial and boundary conditions for the model are provided from ECMWF ERA5
data which have 0.3 by 0.3 degree horizontal and 6-hour temporal resolutions. Meanwhile,
sea surface temperature and sea ice fraction for the model were provided by 0.25 degrees of
horizontal resolution Optimum Interpolation Sea Surface Temperature (OISST). Our
preliminary results show that our model setup well reproduces the major meteorological
features over Antarctica. For example, the model simulates the low pressure over the
Bellingshausen-Amundsen Sea for all seasons as monitored by the ERA5 data. However,
the model indicates deep low pressure over the ice sheet. Temperature comparison shows
that the continent is colder than the Southern Ocean and similar temperature patterns
observed between the model and ERA5. The model produces warm air temperature up to
10C over the ocean located eastern part of the continent. A pattern of the model geopotential
height at 500hPa is similar to reanalysis data, but the values are 10 hPa-20 hPa high.

A high-resolution ocean sea-ice coupled general circulation model (MITgcm) is
forced using the ECMWF ERAS atmospheric forcing and boundary conditions from SOSE
(Southern Ocean State Estimate) model. We performed 5 different simulations over 7 years
increasing the wind speed 1.5 times over Antarctic Circumpolar Current. The major oceanic
features of the Southern Ocean and ACC (120 Sv total transport) are well captured in the
control run. In the sensitivity cases, the model results showed increased transport over many
regions of the Southern Ocean when mechanical and thermal wind conditions are increased.
The amount of increase in Drake Passage can be up to 7 Sv for mechanical wind increased
and up to 14 Sv when the thermal wind conditions are increased. These different scenarios
clearly show that the transport across the Southern Ocean will be significantly modified with
the effect of climate change.

Keywords: Southern Ocean, Climate Change, Atmospheric Model, Ocean Model,
Antarctica
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GUNEY SHETLAND ADALARINDAN LIVINGSTON ADASI, GUNEY
KORFEZINDEKI ANTARKTIK YUZEY SULARININ OZELLIKLERIi

_ Mehmet Nuri BODUR™ *, Mustafa KOCAK?
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(*mehmetnuribodur@gmail.com)

Bu ¢alisma; Antarktika Yarimadasi Gliney Shetland Takimadalarindan, Livingston
Adasi'nin giiney kiyilarinda 12,5 km'lik uzunluga ve 11,6 km'lik genislige sahip, 62° 40’ S
ve 60° 28" W koordinatlar1 ile Hannah Point ve Miers Bluff arasinda yer alan Giiney
Korfezindeki, Antarktik Yiizey Sularinin hidrokimyasal o6zelliklerinin belirlenmesine
yoneliktir.

Livingston Adas1 Giiney Korfezinde, karelaj yontemine bagli olarak cesitli
istasyonlardan yiizey suyu numuneleri alinmistir. 05.02.2018 - 19.02.2018 tarihlerinde
Zodyak Bot iizerinde ilk kez gerceklestirilen Yiizey suyu drneklemesinin yani sira, 29 farkl
istasyonda; GPS, Su Derinlikleri, Yiizey Su Sicakliklar1 ve ayrica Secchi Disk Derinlikleri
gibi ol¢limlerin de yapildigi basit osinografik saha ¢aligmalari, 10:00 - 16:00 saatleri arasinda
kismen sakin deniz ortami ve bulutlu hava kosullarinda gergeklestirilmistir. Bu c¢aligsma
sahasindaki 19 istasyonda ylizey suyu numunesi PVC siselere alinip laboratuvarda
hidrokimyasal analizleri gergeklestirilmistir.

Yiizey Suyu Numunelerinin, ana iyonlar ile pH ve iletkenlik agisindan analizleri
gerceklestirilmistir. Cl / Na orani, 1.8'den daha diisiik olan 1.5 ile 1.6 arasinda degisim
gosterdigi saptanmistir. Yukarida bahsedilen oran iizerinde tatli su girdisinin etkisini
yansitan Cl / Na ve sicaklik arasinda logaritmik bir iliskinin (r = 0.74) varlig1 tespit
edilmistir. Buzul erimelerine bagli olarak olusan yiizey sularinin, korfezdeki Antarktika
yiizey sularmin tuzlulugu ve iletkenligi iizerinde kapsayici bir etkinliginin olabilecegi
diistiniilmektedir. Yiizey suyundaki fosfat konsantrasyonlarmin saptanabilir limitler
dahilinde oldugu (10 ppb) belirlenmistir. Iyon dengesinde katyonlarin baskin oldugu
gozlenirken, eksik anyonun bikarbonat olduguna isaret etmektedir. Na, Mg ve K kuvvetli
korelasyon katsayis1 (1> 0.99) gosterirken, Ca ise; Na, Mg ve K ile daha diisiik korelasyon
katsay1 degerlerine sahip oldugu belirlenmistir. Na, Mg ve K'nin katyonlar1 konservatif
karakter sergilerken, Ca derisimlerinin, yiizey sularindaki fitoplanktonlar tarafindan
tiikketilebilecegi gibi kismen daha baska stire¢lerden de etkilenebilecegi ileri siiriilebilir.

Secchi disk derinligi, yilizey suyu sicakliklar1 ve su derinligi degerlerinin sirasiyla;
1.0-4.0m,19.1-118.5mve 0.10 - 2.50 °C araliklarinda degismekte oldugu tespit edilmistir.
Elde edilen bu sonugclar ise; ilgili parametrelerin birbiriyle karsilastirilabilir ve aski ytikii
maddelerle de yakin iligki ve etkilesimler igerisinde oldugunu gostermektedir.

Sonug olarak, yiizey suyu iizerindeki gecici ve mekansal ¢gevresel etkiler bakimindan
bazi 6nemli ipuclarini yansittigini diistindiigiimiiz bu degerlerin, zaman zaman irili ufakh
buzul kiitlelerinin goriildiigii korfezdeki dinamiklerin daha iyi anlagilabilmesi i¢in ayrintili
olarak izlenmesi gerektigi diisiiniilmektedir.

Anahtar Kelimeler: Antarktika Yiizey Suyu, Giiney Korfezi, Livingston Adasi, Giiney
Shetland Adalar:, Antarktika Yarimadast.
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This study presents hydrochemical characteristics of surface waters of the South Bay
located in between coordinates 62°40'S and 60°28'W. It is 11.6 km’s wide bay indenting for
12.5 km’s the south coast of Livingston Island in the South Shetland Archipelago, Antarctic
Peninsula. It is also entered between Hannah Point and Miers BIuff.

The surface water samples were collected from the area where the different stations
having with grid coordinates. During the surface water sampling, the pioneering fieldwork
with simple oceanographic studies also performing some measurements such as GPS, Water
Depths, Surface Water Temperatures and also Secchi Disk Depths carried out on board of a
Zodiac Boat during dates of 05.02.2018-19.02.2018 with day time in between 10am-4pm
having weather cloudy and nearly calm at South Bay, Livingston Island. secchi disk depth
measurements were also carried by naked eyes at 29 stations in this Bay. The 19 surface
water samples were handled by PVVC bottles and kept to analyze at laboratory.

Surface Water Samples were analyzed for major ions, pH and conductivity. Cl to Na
ratio varied from 1.5 to 1.6, being lower than that of 1.8. There was logarithmic relationship
between CI/Na (r=0.74), reflecting the effect of freshwater input on aforementioned ratio.
Salinity and conductivity were found to covary, suggesting influence of salt content of
surface waters on the conductivity. Phosphate concentrations in the surface water were
around detection limit (10 ppb). lon balance were predominated by cations, exhibiting
missing anion bicarbonate. Na, Mg and K showed strong correlation coefficient (r>0.99),
however, Ca exhibited lower correlation coefficients with Na, Mg and K. It might be
suggested that Na, Mg and K were conservative cations whilst Ca concentrations were
partially affected by different processes such as uptake by phytoplankton in the surface
waters.

Secchi disk depth, surface water temperatures and water depth values range from 1.0
to 4.0 m, 19.1 to 118.5 m and 0.10 to 2.50 °C with respectively. The results show that these
parameters were mutually comparable with each other and also that there is a close
relationship among them as well as the impacts of suspensions.

As a result, these values hopefully reflected some important clues for temporarily
and spatially environmental effects on partly icy surface water which must be monitored
further in detail to get better understanding of its dynamics in the South Bay.

Keywords: Antarctic Surface Water, South Bay, Livingston Island, South Shetland Islands,
Antarctic Peninsula.
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HORSESHOE ADASI YAKLASMASI HARITA URETIM SURECIi VE COGRAFi
ANALIZ CALISMALARI

Emre GULHER?, Abdullah BURUK?, Semih NART?, Aysemin ERISIR AKTURK*
1Seyir, Hidrografi ve Osinografi Dairesi Baskanlig

Calisma dahilinde; GEBCO (General Bathymetric Chart of the Oceans) veriseti,
Seyir, Hidrografi ve Osinografi Dairesi (SHOD) Baskanligi veritabaninda mevcut veriler ve
ABD biinyesinde faaliyetlerini yiiriiten PGC (Polar Geospatial Center) tarafindan saglanan
uydu goriintiileri kullanilarak, her verisetinin iistiin oldugu kisimlar1 6n plana ¢ikaran
kompozit bir sayisal yiikseklik modeli meydana getirilmistir. S6z konusu bu model, bélgeye
dair halihazirda yiiriitilen Kagit ve Elektronik Seyir Haritas1 (S-57) ¢alismalart ile 2022 yili
itibariyle denizcilerin hizmetine sunulmasi planlanan Batimetrik Yiizey (S-102), Karina Altt
Mesafe Yonetimi (S-129) ve yeni nesil Elektronik Seyir Haritas1 (S-101) ¢aligmalarina altlik
olusturmasina ilaveten, bolgeye dair cografi analizlerin ve veriseti kiyaslamalarinin
yapilmasina da olanak saglamaktadir. Bu kapsamda, GEBCO veriseti ile SHOD Baskanlig1
veritabaninda mevcut verilerin ayni1 cografi bolgeye denk gelen kisimlariin farki ayr bir
yiizey katmani olarak olusturulmus ve bu sayede, iliretim siireci devam eden seyir
haritalarinin ¢6ziiniirliik, mevki hassasiyeti ve mevki dogrulugu anlaminda gerek seyir
emniyetine gerekse de bilimsel arastirmalara yapmis oldugu katki ortaya konmustur. Benzer
sekilde, s6z konusu harita cercevesi dahilindeki kara detayma yonelik olarak GEBCO
veriseti ve PGC kaynakli veriler kiyaslanmig olup PGC verilerinin daha yiiksek olan
¢Oziiniirliigl vasitasiyla bolgeye dair yiikseklik bilgisi ve kontur hassasiyeti iyilestirilmistir.

Horseshoe Adasi Yaklasma sularinda; serbest deniz buzullarinin mevcudiyeti,
donemsel olarak elverissiz olan deniz durumu Ve lojistik zorluklar sebebiyle geleneksel
(Sonar Kullanimi) yontemlerle 6l¢lim yapmak gii¢ olabilmektedir. Bu kapsamda, 6l¢iim
yontemlerini gesitlendirmek adina, Uydu Kaynakli Batimetri (Satellite-based Bathymetry)
ve ‘Topobathymetric LiDAR’ kullanimma dair cografi analiz yapilmistir. Teorik azami
‘Secchi’ Disk derinligi olan 80 metrenin Weddell Denizi’nde gergek sartlarda olcililmiis
olmast, bolgenin su seffafiyetinin yliksek oldugunu isaret etmektedir. Ayn1 zamanda azami
LiDAR derinligine denk gelen s6z konusu kayit, bolgenin uzaktan algilama ile batimetrik
Olctime uygun oldugunu gostermektedir. Bu bilgiler 1s181nda, 6niimiizdeki donemde LiDAR
ve Uydu Kaynakli Batimetri ile 6l¢lim yapilabilecek alan hesaplanmis ve ortaya konmustur.

Anahtar Kelimeler: Batimetri, Seyir Haritasi, Sayisal Yiikseklik Modeli, Horseshoe.
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In this study; GEBCO (General Bathymetric Chart of the Oceans) dataset, data
present in the database of Turkish NAVY-Office of Navigation, Hydrography and
Oceanography (TN-ONHO) and satellite imagery obtained through PGC (Polar Geospatial
Center) of USA are exploited in order to create a composite Digital Elevation Model, which
tries to put forward the strength of each data source. In addition to providing a base for the
production of Paper and Electronic Navigational Charts (S-57) and soon-to-be-produced (in
2022) Bathymetric Surface (S-102), Under Keel Clearance Management (S-129) and new
generation Electronic Navigational Chart (S-101), the Digital Elevation Model, allows us to
compare different datasets and perform geospatial analyses. In this respect, GEBCO dataset
is compared with the data present in the database of TN-ONHO and difference of
corresponding regions is demonstrated via a separate layer. By performing this task, the
contribution of ongoing chart production process is unveiled in terms of resolution, vertical
accuracy and horizontal accuracy, which will serve greatly to the safety of navigation and
scientific community in general. Similarly, another comparison is carried out between
GEBCO dataset and data obtained via PGC for the land mass of the region that falls in the
chart, where elevation accuracy and contour precision is improved, thanks to the higher
resolution of PGC-based data.

Existence of loose sea ice and (occasionally present) unfavorable sea states in the
approach of Horseshoe island together with the difficulties in logistic support can be
obsructive on and off for conducting traditional (Sonar-based) measurements. Within this
context, the possibility for use of Satellite-based Bathymetry and Topobathymetric LIDAR
Is geospatially analysed. Realization of theoretical maximum Secchi Disc depth of 80 meters
in Weddell Sea (which also corresponds to the maximum depth that can be acquired via
LiDAR), proves that waters in the region have a high transperancy rate, which indicates the
suitable environment for bathymetric measurements via remote sensing applications. In the
light of this finding, regions that are most favorable for LIDAR and Satellite-based
Bathymetry are calculated and geographically presented.

Keywords: Bathymetry, Nautical Chart, Digital Elevation Model, Horseshoe.
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Antarktika kitasi en genel anlamda, Transantarktik Dag Sirasi ile birbirinden ayrilan
Dogu Antarktik ve Bati Antarktik tektonik birimleri olmak iizere ikiye ayrilir. Dogu
Antarktik birimi bir kraton iken bat1 Antarktika birimi Ordovisiyen’den itibaren gelisen bir
dizi dag olusum siireci sonucunda olugmustur. Bat1 Antarktika {i¢ ana tektonik birime ayrilir;
(i) Weddel Denizi bélgesi, (ii) Bat1 Antarktika Rift Sistemi (WARS) ve Marie Bryd Ulkesi
(MBL), (ii1)) Antarktika Yarimadasi ve Thurston Adasi. Antarktika yarimadasi
Gondwana’nin bir pargasi olarak Pasifik okyanusal kabugunun yitimine bagli gelisen kitasal
yay olarak yorumlanmaktadir. Antarktika yarimadasinda magmatizma Ordovisiyen’den
baslayarak 23 My’ye kadar devam etmistir.

Horseshoe Adasi, Bati Antarktika i¢inde Antarktika Yarimadasi tektonik birligi
icinde yer almaktadir. Toplam ylizey alan1 60km2 olan adanin deniz seviyesinden en yiiksek
noktas1 878m yliksekligi ile Beaker Dagi’dir. Adada, farkli petrografik 6zelliklere sahip
gabro, diyorit, granodiyorit ve granit sokulumlari, volkanosedimanter kayaglar ve farkli
derecelerde metamorfizmaya ugramis metamorfikler kayaclar yilizeylemektedir. Plutonik
kayaclarin kristallenme yaslar1 Ordovisiyen-Ust Kretase arasinda degismektedir. Horseshoe
adasi, Antarktika Yarimadasi’nin Eosen’de sekillenmeye baslayan ve giinlimiize kadar
devam eden olaylar neticesinde modern konumunu kazanmistir.

Diisiik sicaklik termokronoloji ¢alismalart birimlerin tektonizma veya erozyonal
siireclere bagli olarak yilizeyleme zamanlarinin hesaplanmasina olanak saglamaktadir.
Antarktika Yarimadasi batisinda Thurston Adasinda 145-92 My AFT ve 112-43 My yaslar
bolgedeki en yiiksek diisiik sicaklik termokronoloji yaslarini olusturmaktadir. En geng yaslar
ise 77-54 My AFT ve 61-5 My AHe yas araligindadr.

Horseshoe adasinda bugiline kadar giincel sedimanter kayaglar icinde yer alan
granitik c¢akillardan yapilmis iki adet diisiik sicaklik termokronoloji ¢aligmasi mevcuttur.
Pembe granitik ¢akilin zirkon Fizyon Izi yas1 93-89 My arasinda degisirken, farkli bir
granitik ¢cakilin AHe yas1 35 My olarak bulunmustur.

Anahtar Kelimeler: Horseshoe Adasi, Fizyon Izi Tarihlendirmesi, U-Th/He
Tarihlendirmesi, Yiikselim.
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THE UPLIFT AND EXHUMATION HISTORY OF THE HORSESHOE ISLAND
(WEST ANTARCTIC)

Fatih KARAOGLAN!", Yavuz OZDEMIR?
!Cukurova University
2Van Yiiziincii Y11 University

(*fkaraoglan@cu.edu.tr)

The Antarctic continent is split into two tectonic units by Transantarctic Mountain
Chain, namely, East Antarctic and West Antarctic. The East Antarctic domain is a craton,
whereas the West Antarctic formed by a series of orogenic events since Ordovician. The
West Antarctic domain split into three main tectonic units; (i) Weddel Sea domain, (ii) West
Antarctic Rift System (WARS) and Marie Byrd Land (MBL), (iii) Antarctic Peninsula and
Thusrston Island. The Antarctic Peninsula is interpreted as a continental arc developed byy
the subduction of the Pacific oceanic crust beneath Gondwana.

The Horseshoe Island (West Antarctica) is located at the Antarctica Peninsula
tectonic unit.The highest peak of the island, which has a total surface area of 60kmz2, is
Beaker Mountain with a height of 878m. The island comprises gabbro, diorite, granodiorite
and granite intrusion with different phases, volcano-sedimentary rocks together with
metamorphic rocks deformed under various metamorphic conditions. The age of the
intrusive rocks ranging from Ordovician to Upper Cretaceous. The geodynamic evolution of
the island and the region are being reshaped with increasing quantitative data every day. The
Antarctica Peninsula was affected by the processes initiated during Eocene and continued
till Recent.

The low temperature thermochronology studies allow to analyze the exhumation rate
of the units driven either by tectonism or by erosional processes. The oldest low temperature
thermochronology ages are recorded at the Thurston Island, west of Antarctic Peninsula,
yielding 145-92 Ma AFT and 112-43 Ma AHe ages. Whereas the youngest ages are ranging
between 77 and 54 Ma AFT ages and 61 and 5 Ma AHe ages.

There are only two low temperature thermochronology studies done from the granitic
pebbles within the recent sediments on the Horseshoe island. Zircon Fission Track dating
from a pink granite pebble yields 93-89 Ma cooling age, whereas on other granite pebble
yields 35 Ma apatite U-Th/He age.

Keywords: Horseshoe Island, Fission Track dating, U-Th/He dating, Exhumation
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IGS-RTS URUNLERI KULLANILARAK ANTARKTIKA KITASINDA GERCEK-
ZAMANLI HASSAS NOKTA KONUMLAMA (PPP) TEKNIGININ
PERFORMANS ANALIZI

Serdar EROL?!, Reha Metin ALKAN""
HTU Geomatik Miihendisligi Béliimii

(*alkanr@itu.edu.tr)

Bu calismada, oldukc¢a ekstrem atmosferik ve topografik kosullara sahip olan
Antarktika kitasinda gercek-zamanli PPP (RT-PPP) yonteminin kullanilabilirligi ve
dogruluk performansi arastirilmigtir. Calismanin amacina uygun olarak, Tiirkiye’nin
“Antarktika Bilim Ussii Kurulmasi Projesi” kapsaminda bilimsel kamp kurdugu Horseshoe
adasina en yakin siirekli gozlem yapan ve Olgiilerini gercek-zamanli olarak internetten
yayinlayan IGS-RTS agina ait noktalardan olan OHI300ATA istasyonunun GNSS verileri
kullanilmistir. Ozellikle vurgulanmalidir ki gergeklestirilen ¢alismada statik GNSS 6lgiileri
degerlendirilerek RT-PPP koordinatlar1 her bir 6lgme epogu i¢in (1 sn) elde edilmistir. RT-
PPP yontemiyle konum belirleyebilmek icin, OHI300ATA istasyonunun gercek-zamanli
GNSS ham verilerine ek olarak, 1GS RTS’in ger¢ek-zamanli triinleri olan RTCM3EPH
yayin yoriinge bilgileri ile IGS02 ve IGS03 SSR diizeltmeleri (ayr1 ayr1) kullanilmistir.
IGS02 gergek-zamanli SSR iiriinleri, sadece GPS sisteminin uydu yoriinge, saat bilgilerine
olan diizeltmeleri ve kod-sapma degerlerini igermektedir. IGS03 iirtinleri ise, GPS uydu
sisteminin yaninda GLONASS uydu sisteminin de anlik ydriinge ve saat diizeltmelerini ve
kod-sapma degerlerini i¢cermektedir. IGS02 ve 1GS03 diizeltmelerinin her ikisi de BKG
tarafindan BNC yazilimi kullanilarak tretilmekte ve gercek-zamanli olarak kullanima
sunulmaktadir. Calismanin ilk agamasinda, RTKLIB yazilimi kullanilarak OHI300ATA
istasyonun 23 Agustos 2020 tarihindeki 11 saatlik GNSS verisi ile IGS02 ve IGS03 SSR
tirtinleri kullanilarak iki farkli gergek-zamanli kinematik PPP ¢oziimii gerceklestirilmis ve
sonuclar karsilastirilmistir. Calismanin ikinci kisminda ise, BNC yazilimi kullanilarak ayni
istasyonun 25 Agustos 2020 tarihindeki 7 saatlik GNSS verisi ile her iki SSR iirtinii
kullanilarak iki farkli gergcek-zamanli kinematik PPP ¢Oziimii yapilmistir. Calismada
Antarktika Kitasinda gercek-zamanli  kinematik PPP  tekniginin performansinin
aragtirtlmasinin yani sira, iki farkli yazilimin (BNC ve RTKLIB) ve iki farkli SSR
diizeltmesinin (IGS02 ve IGS03) konum belirleme performanslar1 da birbirleriyle
karsilastirilmistir.

Calisma sonucunda, RTKLIB yazilimi ile IGS-RTS iirlinleri kullanilarak gercek-
zamanlt kinematik PPP teknigi ile desimetre mertebesinde yatay konum ve ylikseklik
dogruluguna ulagilabilmistir. BNC yazilimimin kullanildigt durumda ise, santimetre
mertebesinde dogruluklar elde etmek miimkiin olmustur. Ayrica her iki yazilimin
sonuclarindan, GPS ve GLONASS diizeltmelerini iceren IGS03 fiiriinlerinin sadece GPS
diizeltmelerini iceren 1GS02 firiinlerine gore konum dogrulugunu arttirdigr anlasilmistir.
Ozellikle BNC yazilimi ile gerceklestirilen test sonuglarma gore, IGS03 iiriinleri ile elde
edilen yatay konum ve yiikseklik dogruluklarinin, 1GS02 iiriinleri ile elde edilen
dogruluklara gore %50 oraninda daha iyi oldugu goriilmiistiir.

Genel olarak ifade edilecek olursa, elde edilen sonuclar Antarktika kitasinda IGS-
RTS firtinleri kullanilarak gerceklestirilen RT-PPP teknigi ile statik olarak veri toplanan tek
bir GNSS alicis1 kullanilarak yaklasik 20-30 dakikalik yakinsama siiresi sonrasinda cm
dogrulukla kinematik ger¢ek-zamanli konum ve yiikseklik belirlemenin miimkiin oldugunu
gostermistir. Antarktika kitasinda, hareketli objelerin ger¢ek-zamanli kinematik PPP
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dogrulugunun IGS-RTS friinleri kullanilarak belirlenmesi ¢alismanin gelecek hedefleri

arasindadir.

Anahtar Kelimeler: GNSS, Gercek-zamanli PPP, IGS-RTS, RTKLIB, BNC.
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PERFORMANCE ANALYSIS OF THE REAL-TIME PRECISE POINT
POSITIONING TECHNIQUE IN THE ANTARCTIC CONTINENT USING IGS-
RTS PRODUCTS

Serdar EROLY", Reha Metin ALKAN!?
11TU Department of Geomatics Engineering

(*alkanr@itu.edu.tr)

In this study, the usability and accuracy performance of the real-time PPP (RT-PPP)
method in the Antarctic continent, which has extreme atmospheric and topographic
conditions, was investigated. In this context, real-time streamed GNSS raw data of the
OHI300ATA station was used. OHI300ATA real-time station as the IGS-RTS network
stations is the closest point to Horseshoe Island where Turkey has a base within the frame
of “The Project of Establishing a Science Base in Antarctica”. It should be particularly noted
that the kinematic RT-PPP coordinates were determined with 1 second intervals using the
static GNSS data of the station. In addition to the real-time GNSS raw observations from the
OHI300ATA station, RTCM3EPH broadcast information and 1GS02 and 1GS03 SSR
corrections, which are real-time products of IGS-RTS, were used to obtain the real-time
kinematic positions with PPP technique. IGS02 real-time SSR products contain only the
corrections to the satellite orbit and clock information of the GPS system, and code-bias
whereas the 1GS03 products include real-time orbit, clock corrections, and the code-biases
for both GLONASS and GPS satellite systems. Both the 1GS02 and IGS03 corrections are
produced by BKG using BNC software and made available in real-time. In the first stage of
the study, two different real-time kinematic PPP solutions were performed using the 1GS02
and IGS03 SSR products with the 11-hour GNSS data of the OHI300ATA station in August
23, 2020 using RTKLIB software and the obtained results were compared to each other. In
the second part of the study, two different real-time kinematic PPP solutions were obtained
using both SSR products with the 7-hour GNSS data of the same station in the day of August
25, 2020 using BNC software. In addition to investigating the performance of the real-time
kinematic PPP technigue in the Antarctic continent, the positioning performances of the two
different software and two different SSR corrections were also compared with each other.

As a result of the study, dm-level and cm-level 2D position and height accuracy were
obtained with real-time kinematic PPP technique using IGS-RTS products with RTKLIB
and BNC software, respectively. Furthermore, it was understood that 1GS03 products
increased position accuracy compared to 1GS02 products. Especially, according to the test
results performed with BNC software, it was seen that the horizontal position and height
accuracies obtained with IGS03 products were 50% better than the accuracies obtained with
IGS02 products.

In general, the results showed that, it is possible to determine 2D position and height
in real-time with cm-level accuracy after approximately 20-30 minutes of convergence time
with RT-PPP technique using IGS-RTS products in the Antarctica continent. Investigation
of the performance of the RT-PPP technique in a real kinematic measurement scenario in
Antarctica is among the future goals of the study.

Keywords: GNSS, Real-time PPP, IGS-RTS, RTKLIB, BNC.
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IKi KULTURDE KUTUP DiLi: KUTUP ARASTIRMALARININ DILSEL
DUZLEMDE DEGERLENDIRILMESI UZERINE BiR DENEME

Elcin DORUK!, Seleuk ERYATMAZ? *
Yyasar Universitesi
2Manisa Celal Bayar Universitesi

(*selcuk.eryatmaz@cbu.edu.tr)

Kutup calismalarinin iilkemizde etkin olarak yiiriitiilmesi, fen bilimlerinin diger
alanlarindaki arastirma geleneklerine kiyaslandiginda heniiz erken bir ddonemindedir. Ancak
hem fen bilimlerinde hem de sosyal bilimlerde bu konuya olan ilgi giderek artmakta, Kutup
Aragtirmalar1 Enstitiisii gibi oncii olusumlarla birlikte daha sistematik bicimde odak noktasi
haline gelmektedir. Cumhurbagkanligi tarafindan bir temel stratejinin belirlenmis olmasi ve
dogrultuda arastirmacilarin farkli agilardan kutup ¢alismalarina yonelmesi, sosyal bilimler
akademisyenlerinin de konuya dahil olmalarini beraberinde getirmistir. Uluslararasi iliskiler
ve Uluslararast Hukuk gibi alanlardan arastirmacilarin katkilari, giderek artan bir kutup
akademik derlemi olusmasina yardimci olmaya devam etmektedir. Kurumsal yol
haritalarinin olugmasi, elbette kendini kamunun 6niinde de goriiniir kilmaktadir. Ulusal
basinda, popiiler bilim kitaplarinda ve sosyal medya dahil olmak tizere haber kaynaklarinda
kutuplarla 1ilgili haberler, {lkemizin yaptig1 arastirmalar1 da igerecek sekilde
genislemektedir. Bu noktada, diger bilimsel alanlarda oldugu gibi kutup arastirmalar
alaninda da bir ortak iletisim dilinin olusmaya baslamasi gerekliligi dogmaktadir. Bu ¢alisma
kapsaminda, yeni olusmaya baslayan ‘kutup dilinin’ haritas1 g¢ikartilacak, mevcut
kullanimlarin arasindaki farkliliklar, getirilen oneriler, 6zgiin noktalar ve kamusal alanda
daha goriiniir olan yayinlardaki yansimalari incelenecektir. Tiirkge kaynaklar agirlikta olmak
lizere, mevcut yayinlardan olusturulan bir ‘kutup derlemi’ iizerinde durularak, farkl
disiplinlerden  arastirmacilarin  kutuplar  konusunda  bilimsel —metin iretirken
benimseyebilecekleri bilimsel iletisim stratejileri hakkinda éneriler sunulacaktir. Ozellikle
C.P. Snow’un ‘iki kiiltiir’ bakigindan yola ¢ikarak fen bilimleri ve sosyal bilimlerin
birbirlerini anlamasi1 ve ortak bir dil ¢ercevesinde bilimsel bilgi liretiminde paralel ¢izgilerde
hareket etmelerini saglamak da ¢alismanin temel catisini olusturan unsurlar arasinda yer
alacaktir.

Anahtar Kelimeler: Kutup dili, kutup derlemi, kutup arastirmalari, sosyal bilimler ve fen
bilimlerinde kutup calismalar
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LANGUGE OF THE POLAR IN TWO CULTURES: AN INVESTIGATION OF
POLAR RESARCH ON THE BASIS OF LANGUAGE

Elcin DORUKY, Selcuk ERYATMAZ? *
Lyasar University
?Manisa Celal Bayar University

(*selcuk.eryatmaz@cbu.edu.tr)

The effective representation of polar research and related studies in our country is
still at an early stage as compared to research traditions in other fields of science. However,
interest in this particular subject is increasing both in the hard and social sciences, and it is
becoming a more systematic focus with pioneering organizations such as the Institute of
Polar Studies. The fact that a basic strategy has been determined by the Presidency and the
researchers' orientation towards polar studies from different angles has brought social
sciences academicians to be included in the subject. The contributions of researchers from
fields such as International Relations and International Law continue to help create a
growing polar academic corpus. The formation of institutional road maps, of course, makes
it visible in the eyes of the public. News on polar research in the national press, popular
science books and news sources, including social media, is expanding by emphasizing the
research conducted by our country. At this point, the need for a common communication
language begins to emerge in the field of polar research as it happens in other scientific
fields. Within the scope of this study, the map of the newly emerging "polar language™ will
be drawn, the differences between the existing uses, the suggestions made, the original points
and their reflections in the publications that are more visible in the public sphere will be
examined. By focusing on a "pole corpus” created from existing publications, with the
emphasis on Turkish sources, suggestions on scientific communication strategies that
researchers from different disciplines can adopt while producing scientific texts on poles
will be presented. Mainly by taking C.P. Snow's "two cultures" perspective, and ensuring
that science and social sciences understand each other and act in parallel lines in the
production of scientific knowledge within the framework of a common language will also
be among the essential elements of the study.

Keywords: Polar language, polar corpus, polar research in social and hard sciences
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IKiLI iISBIRLIGININ ANTARKTIKA CALISMALARINDAKI ONEMi

H. Hakan YAVASOGLUY”, Burcu OZSOY?, Ozgiin OKTAR?, Bilge TUTAK?
'TUBITAK MAM Kutup Arastirmalari Enstitiisii
?{stanbul Teknik Universitesi

(*hakan.yavasoglu@tubitak.gov.tr)

Kutup caligsmalar1 kapsaminda Antarktika Antlagmalar Sistemi ve Antarktik Aragtirmalar
Bilimsel Komitesi (SCAR) tarafindan 6nemsenen ve tesvik edilen 6nemli konulardan
biriside isbirligidir. Kutup bdlgelerinde ve ozellikle Antarktika’da yapilan ¢alismalarin
verileri paylasildig gibi ¢alismalara diger iilke arastirmacilarinin dahil edilmesi veya proje
partnerligi yapilmasi olduk¢a yaygindir. TAE seferlerine 3. seferden itibaren diger iilkelerin
arastirmacilarina yer verilmis olup ikinci seferden beri ililkemiz arastirmacilari da diger
tilkelerin sefer veya iislerine bilimsel ¢alismalar yapmak tizere gitmektedirler.

Ikili isbirligi ¢alismalarimiz, 2018 yilinda, iITU PolReC iizerinden baslanmis olup son iki
yildir TUBITAK ARDEB iizerinden devam etmektedir. Ulkemiz Kutup galismalarmin
temsiliyeti noktast olan Kutup Arastirmalar1 Enstitiisi (KARE) tarafindan gerek MoU
imzalanan ve gerekse karsilikli anlasmaya varilan {ilkelerin iis veya seferlerine ait
kontenjanlar TUBITAK ARDEB ile paylasilmaktadir. Paylasilan kontenjanlara proje
basvurusu yapan bilim insanlar1 gerekli bilimsel degerlendirme siirecleri sonunda
belirlenerek diger tilkelerin iis veya seferlerine katiltmaktadirlar.

Bu calismada, KARE tarafindan gelistirilen ikili igbirligi caligmalar1 6zetlenecek, bugiine
kadar hem PolReC ve hem de KARE tarafindan ikili igbirligi kapsaminda yapilan ¢aligmalar
hakkinda bilgi sunulacak ve gelecege dair projeksiyonlar aktarilacaktir.

Anahtar Kelimeler: Kutup, Ikili isbirligi, Bilim.
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THE IMPORTANCE OF BILATERAL COOPERATION IN ANTARCTIC
STUDIES

H. Hakan YAVASOGLU”, Burcu OZSOY?, Ozgiin OKTAR?, Bilge TUTAK?
TUBITAK MAM Polar Research Institute
2Istanbul Technical University

(*hakan.yavasoglu@tubitak.gov.tr)

Within the scope of polar studies, one of the important issues that are emphasized
and encouraged by the Antarctic Treaties System and the Scientific Committee for Antarctic
Research (SCAR) is cooperation. It is quite common to include researchers from other
countries or to collaborate on projects, as the data of the studies conducted in the polar
regions and especially in Antarctica are shared. Since the 3rd expedition, researchers from
other countries have been included in the TAE, and since the second expedition, the
researchers of our country have been going to the expeditions or bases of other countries to
conduct scientific studies.

Our bilateral cooperation efforts started in 2018 through 1TU PolReC and have been
continuing over TUBITAK ARDEB for the last two years. The quotas for the bases or
expeditions of the countries that have both MoU signed and mutually agreed upon by the
Polar Research Institute (PRI), which is the representative point of polar studies of our
country, are shared with TUBITAK ARDEB. Scientists who apply for projects to shared
quotas are determined at the end of the necessary scientific evaluation processes and
participate in the bases or expeditions of other countries.

In this study, bilateral cooperation studies developed by PRI will be summarized,
information about the studies carried out by both PolReC and PRI within the scope of
bilateral cooperation will be presented and future projections will be conveyed.

Key Words: Polar, Bilateral Cooperation, Science.
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IKLiM DEGIiSIKLiGiNIN KUTUP BOLGELERI VE FARKINDALIGININ
ARTTIRILMASINDAKI HASSAS ROLU

Deniz VURAL' 23", Burcu OZSOY?
{stanbul Teknik Universitesi & Potsdam Universitesi Yerbilimleri Boliimii
2ITU Kutup Arastirmalar: Ogrenci Takimi
STUBITAK MAM Kutup Arastirmalar1 Enstitiisii

(*deniz.vural@tubitak.gov.tr)

Iklim Degisikligi’nin bdlgeler iizerindeki etkilerini gdsteren bircok faktdr arasinda
Kiiresel Isinma, en belirgin 6zelliklerinden bir tanesi olarak yalnizca sicaklik artiglarina
degil, canlilarin bu artistan olumsuz etkilenmesine de zemin hazirlamaktadir. Ozellikle
Kuzey Kutup bolgesinin diger bolgelere nazaran iki kat1 1sinmasi ile binlerce yildan bu yana
gelen donmus toprak (permafrost) ¢oziinmeye ve bilesigindeki karbondioksiti atmosfere
daha hizli vermeye baslamaktadir. Permafrostun atmosferdeki karbonun yaklasik iki katini
— 1,600 milyar ton igerisinde barindigi hesaba katilirsa, bu dramatik sicaklik artislari; bir
yandan ¢0zlinen toprakta aciga ¢ikan mikroorganizmalarin, organik maddeyi bozmasina, 6te
yandan sera gazlarmin salinimin artmasina yol agmaktadir. Giiglii bir sera gaz1 olan metan
(CH4), kis aylarinda kuzey kutbundaki donan géllerde ve turbalik alanlarda hapsolmaktadir.
Sicakliklarin artmasiyla bu donmus goller erimeye ve turbalar kurumaya basladikga,
atmosferle bulusan metanin yanmasi da bir o kadar fazla ve uzun siireli olarak
gozlenmektedir. Benzer bir sekilde, deniz veya g6l kenarindaki ¢oziinmeye baglayan milyon
yillik bu topragin, bilesigindeki organik maddenin suya karigmasi, suyun asidik oranini
degistirdigi gibi, sudaki degisen karbon miktarindan 6tiirii canlilarin yagamlarini da riske
atmaktadir. Ekosistemdeki zincirin yalnizca bu noktasi ele alindiginda, uzun vadede geri
doniilemez boyutta iklimsel degisiklikler modellenmektedir. Buna karsi, oncelik olarak
antropojenik etkinin disiiriilmesi, c¢evre dostu uygulamalara yonelerek temiz enerji
kaynaklarmin yayginlastirilmas1 ve kaynaga ulasimi kolay hale getirmenin Onemi
vurgulanmalidir.

2015 senesinde Istanbul Teknik Universitesi biinyesinde kurulan Kutup
Aragtirmalar1 Ogrenci Takimi (PolSTeam), Iklim Degisikligi iizerine farkindalig: arttirmak
amaciyla bilimsel arastirmalar ve halk arasinda koprii gorevi Ustlenerek, disiplinlerarasi
konulardaki ¢alismalarin yelpazesini genisletmeyi, kiiresel boyuttaki iklim degisikliginin
Tiirkiye i¢in yOniinii olumlu yonde degistirmeyi misyon edinmistir. Uluslararas: bir
organizasyon olan Geng¢ Kutup Arastirmacilart Birligi (APECS)’nin de Tiirkiye
temsilciligini yoneten PolSTeam; ilkokuldan {iniversite seviyesine, okullarda iklim
degisikligi bulusmalari, bilim insanlar1 ile sohbetler ve soylesiler, ulusal-uluslararasi
platformlarda sunumlar, okullar i¢in olusturulan miifredat, farkindaliga dikkat ¢ekmek
lizerine olusturulan resim ve fotograf yarigsmalar1 basta olmak iizere, 5 yillik siire zarfinda
Tiirkiye’nin dort bir yanindan milyonlarca insana ulagsmistir. Bu calismada ise yapilan
faaliyetlere ve yapilmasi planlanan ¢alismalara yer verilecektir.

Anahtar Kelimeler: Iklim Degisikligi, Permafrost, Sera Gazlar, Egitim ve Farkindalik
Calismalart
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THE CRUCIAL POINT OF CLIMATE CHANGE ON POLAR REGIONS ON
IMPROVING ITS IMPORTANCE

Deniz VURAL?! 23" Burcu OZSOY?3
Ystanbul Tehnical University & University of Potsdam Department of Geosciences
2ITU Turkish Students’ Polar Research Team
3STUBITAK MAM Polar Research Institute

(*deniz.vural@tubitak.gov.tr)

Global warming, which is one of the shown regional effects of climate change, leads
up not only to increasing temperatures as one of the most distinct features, but also its
negative impact to living creatures. The temperature rising twice as much particularly in
polar regions comparing the other areas in the world, let permafrost, which is frozen ground
for millions of years, thaw and release the carbon dioxide in its compound into the
atmosphere faster than before. Considering permafrost covers almost twofold (1.600 billion
tons) carbon dioxide than the atmosphere, the degradation of organic matter by
microorganisms which come to surface from solvated soil on one part, this increases the
greenhouse gas emission on the other hand will be caused by dramatic temperature risings.
Methane (CH4), which is one of the significant greenhouse gases, accumulate in frozen lakes
and peatlands during the winter season. When these frozen lakes start to melt and peatlands
dry by the rising temperatures make the burning period of methane when it meets with the
atmosphere longer. Accordingly, the million year old soil which is at the sea and lakeside
starts to thaw that will likely cause changing the acidic balance as well as the lives of
creatures will be at risk due to changing carbon level in the water by likely mixing the
organic matter into the seas. Regarding only this point of the chain of ecosystem, the climate
changes in irrevocable levels are modelled over the long term run. By contrast with,
decreasing the anthropogenic effect as primary, dissemination of clean energy resources by
focusing on eco friendly applications and the importance of reaching out the source should
be highlighted.

The Turkish Students' Polar Research Team (PolSTeam), which is founded under
Istanbul Technical University in 2015, take climate change issue in global aspect to change
in the positive way for Turkey as a mission while extending the range of the researches on
multidisciplinary topics through serving as a bridge between community and scientific
researches in order to awareness raising on global climate change. PolSTeam takes the
leadership of Association of Polar Early Career Scientists (APECS) which is as an
international organization, reaching out to thousands of people from primary schools to
universities within the meetings on climate change, seminars with scientists, presentations
on national-international platforms, working curriculums for schools. Lastly, PolSTeam has
taken attention over millions of people hence the art contests that helped increase the
awareness of Antarctica across Turkey. Thus, this study will give place upon the ongoing
activities as well as the future activities.

Keywords: Climate Change, Permafrost, Greenhouse Gases, Education and Outreach
Activities
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Tiirkiye Arktik Bilimsel Seferi-1 (TASE-1) kapsaminda Svalbard / Jan Mayen’de
PM2s5 ve PMyo partikiil 6l¢ctimleri gerceklestirilmis, elde edilen veriler COPERNICUS uydu
verileri ve ECMWF modeli ¢iktilar ile karsilastirilmistir. Bu baglamda giin bazinda hava
kirliligi dalgalanmasin1  tetikleyen olast unsurlar mikro ve sinoptik Olcekte
degerlendirilmistir. Partikiil maddeler (PM) dogal veya antropojenik siireclerin iirtinleri
olarak iklim ve hava kirliligi iizerinde dogrudan etkilidir. Boyut olarak 2 ana gruba
ayrilmakta, yarigaplari 2.5-10 mikrometre arasinda olanlar kaba pargaciklar ve yarigaplari
2.5 mikrometreden kiiciik olanlar ince parcaciklar olarak nitelendirilmektedir. Ozel olarak
tasarlanmis sensorler igeren ‘Airqoon’ cihazi ile GSM iletisimi lizerinden PM degerlerinin
yant sira sicaklik ve nem ol¢iimleri de her 30 dakikada bir Sl¢iilmiis ve kaydedilmistir.
Kullanilan ‘Airqoon’ cihazi, ger¢ek zamanli ve gegmis verilere dayali mekansal-zamansal
Kirlilik veri analizi saglamak i¢in gelismis makine 6grenimi algoritmalarini kullanan bulut
tabanli bir cihazdir. Zaman serisinde en biiyiik sicrama degerleri 18 Temmuz 2019 ve 23
Temmuz 2019 tarihlerinde goriilmiistiir. TASE-1 boyunca elde edilen verilere gore, giin
bazinda hava kirliligini artiran en 6nemli faktorler gemi trafigi ve bolgede bulunan komiir
ocagidir. Bolgedeki hava kirliligi degerlerinin daha hassas 6l¢limii adina sabit bir dl¢iim
istasyonu kurulmasi 6nem tasimaktadir.

Anahtar Kelimeler: Arktik, Hava Kirliligi, PM

130




4. Ulusal Kutup Bilimleri Caligtayi
22 Ekim 2020

ATMOSPHERIC PARTICULATE MEASUREMENTS WITHIN THE FIRST
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Within the Turkish Arctic Scientific Expedition-1 (TASE-1), PM2.5 and PM10
particulate measurements were performed in Svalbard / Jan Mayen, and the obtained data
were compared to COPERNICUS satellite data and ECMWF model outputs. In this context,
possible factors triggering the fluctuations in air pollution on a daily basis were evaluated in
micro and synoptic scales. Particulate matter (PM) as products of natural or anthropogenic
processes have direct impact on climate and air pollution. They are divided into 2 main
groups in terms of their sizes. Those with a radius of 2.5-10 micrometers are considered as
coarse particles and those with a radius of less than 2.5 micrometers are considered as fine
particles. With the 'Airqoon’ device containing specially designed sensors, temperature and
humidity measurements as well as PM values were measured and recorded every 30 minutes
over GSM communication. The 'Airgoon’ device is a cloud-based device that uses advanced
machine learning algorithms to provide spatial-temporal pollution data analysis based on
real-time and historical data. The peak values in the time series were observed on July 18,
2019 and July 23, 2019. According to the data obtained during TASE-1, the most important
factors that increase air pollution on a daily basis are ship traffic and the coal mine in the
region. To obtain more accurate pollution data from the region, establishing a fixed
maeasuring station is crucial.

Keywords: Arctic, air pollution, PM
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Arktik Okyanusu diinyamizin en kiiclik okyanusudur. Soguk bolgede ve ulasim
zorlugu olmasina ragmen giiniimiizde 6nemi oldukga yiiksek seviyededir. Sanayilesmenin
sonucu diinyamizdaki 1s1 artisinin en ¢ok etkiledigi bolge olan Arktik’te bilim insanlarimizin
calismalar gerceklestirmesi ve bunu siirdiiriilebilir hale getirmesi son derece 6nemlidir. Bu
dogrultuda kutup caligmalar1 gergeklestiren Ozellikle denizciler ve Onemli Antarktika
caligmalar1 icra eden iiniversiteler bir araya gelerek ilk Ulusal Arktik Bilim Seferi’ni
gerceklestirmistir.

IIk Ulusal Arktik Bilim Seferi (TASE) Norveg’e ait Svalbard bolgesi ve Arktik
Okyanusu deniz buzlar1 odakli olarak Temmuz 2019°da yapildi. Antarktika ile
karsilagtirildiginda kuzey bolgenin iilkemize olan yakinlig1 ve Svalbard’in bilimsel 6nemine
vurgu yapilan bu seferde agirlik olarak deniz bilimleri ¢aligmalar1 gerceklestirildi. Deniz
kirliligi, hava kirliligi, deniz buzu gézlemleri, kutup kodu, sosyal farkindalik ¢alismalar1 gibi
ana alanlarda on dort proje yapildi. Ayrica seferin belgeseli de farkindalik ¢aligsmalari
kapsaminda cekilerek televizyonda gdsterime girdi.

TASE’deki g¢alismalarima ek olarak, Svalbard Anlagsmasi’nin imzalanmasi, yeni
acilan kuzey deniz rotasinin degerlendirilmesi, bilim insanlarimizin bolgeye ulastiriimasi,
Ulusal Kutup Bilim Programi kapsaminda Arktik ¢alismalarinin arttirilmasi, yeni kurulan ve
lilkemizde cat1 gorevi iistlenen TUBITAK MAM Kutup Arastirmalari Enstitiisii niin énemi
gibi ¢iktilar aktarilacaktir.

Anahtar Kelimeler: Arktik, Svalbard, Kutup Bolgeleri
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Arctic Ocean is the smallest ocean in the world. Although it is cold and the remote
region, keeps its importance today. It is extremely important for scientists to conduct studies
and make them sustainable in the Arctic, where the increase of heat in world is most affected
by the industrialization period. In this direction, especially the mariners and universities that
have carried out important Antarctic studies have come together and conducted the First
Turkish Arctic Scientific Expedition.

The first Turkish Arctic Scientific Expedition (TASE) was held in July 2019 with the
focus of Norwegian Svalbard region and sea ice edge of Arctic Ocean. Considering the North
region closer to Turkey comparing to Antarctica and emphasizing the scientific importance
of Svalbard, mostly marine science studies were carried out. During the expedition fourteen
projects were carried out including sea pollution, air pollution, sea ice observations, polar
code, social awareness studies. In addition, the documentary of the expedition was taken and
broadcasted on television.

Besides the studies conducted during TASE, signing the Svalbard Agreement,
evaluating the newly opened northern sea route, transporting our scientists to the region,
increasing the Arctic studies within the scope of the National Polar Science Program, the
importance of the newly established TUBITAK MAM Polar Research Institute will be
discussed and outputs will be delivered to audiences.

Keywords: Arctic, Svalbard, Polar Regions
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Izlanda, Atlantik Okyanusu’ndan Arktik Okyanusu’na gegisin ve aradaki Norveg,
Gronland, Barents denizlerinin adeta girig-¢ikis kapisini teskil eden, 9. yiizyildan gliniimiize
degin hem dogu-bat1 hem de giliney-kuzey aksinda Kuzey jeo-politiginde kritik yer tutmus
bir konumdadir. Stratejik konumu itibariyle, 1949°da tliye oldugu NATO biinyesinde, Soguk
Savas’in batmayan ucak gemisi islevini iistlenmistir. Izlanda Cumhuriyeti, Kuzey Kutup
bolgesinde aktif milli dis politika izleyen bir iilkedir. Bolgenin siyasi, kiiltiirel, iktisadi
gelisimi, degisimi ve sekillenmesine dair Althingi (/zlanda Millet Meclisi) araciligiyla genis
uzlagsmali, partiler iistii irade ortaya koyan; Kuzey Kutup bolgesinin bugiliniinde ve
geleceginde iddia sahibi bir iilke olarak Arktik Konseyi daimi iiyesi diger yedi kiyidas tilke
ile aktif iliskiler kurmaktadir. Bu aktif politika sadece temsilci siyasi kurumlar diizeyinde
kalmamakta, tUniversiter ve kiiltiirel olarak da cesitlendirilip giiclendirilmektedir. Bu
calismada, genis bir konuya giris teskil edecek sekilde, oncelikle Althingi’nin 28 Mart 2011
tarinli 139. oturumunda kabul ettigi ve temel milli siyaset belgesi Ozelligi tasiyan
“Izlanda’nin Arktik Politikas” (A Parliamentary Resolution on Iceland's Arctic Policy)
baslikli karari anlatilacaktir. Ardindan Izlanda Universitesi ve Akureyri Universitesi’nin
Kutup arastirma enstitiileri ve bu iki kurumun kutup siyasetlerinde iistlendikleri rol ele
almacaktir.

Anahtar Kelimeler: Izlanda, Arktik, Kutup politikasi, Arktik konseyi, Kuzey
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Iceland which is the transition gate from the Atlantic Ocean to the Arctic Ocean and
to the seas of Norway, Greenland and Barents, has played a critical role in North geopolitics
both on the east-west and south-north axes from the 9th century to the modern times. In
terms of its strategic position, the island was accepted as the unsinkable aircraft carrier
during The Cold War as a member of NATO starting from 1949. The Republic of Iceland is
a country that pursues an active national foreign policy in the Arctic region. By means of
Althingi (Icelandic National Assembly) Iceland puts forward a broad consensus regarding
the political, cultural and economic development, changing and shaping of the region. As an
assertive country on the future policies of the Arctic region, they establish active relations
with the other seven permanent members of the Arctic Council. This active policy is not
only presented by the government agencies, but also ran by the academic insititutions to
diverse and strengthen it. In this study, as an introduction to a broader subject, the main
national policy document titled "A Parliamentary Resolution on Iceland's Arctic Policy"
accepted by Althingi at its 139th session on 28 March 2011, will be explained. Then, the
Polar research institutes of the University of Iceland and the University of Akureyri and their
role on developing polar politics will be discussed.

Keywords: Iceland, Arctic, Polar policy, Arctic Counsil, North
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Teloschistaceae familyast son 10 yilda yasanan gelismeler 1s18inda oldukca
genislemistir. Yapilan yeni arastirmalar ve yayinlar ile birlikte yeni cinsler tanimlanmis ve
mevcut cinslerden bazilarmm ismi degistirilmistir. Shackletonia, yapilan bu yeni
arastirmalar kapsaminda Arup ve arkadaslar1 (2013) tarafindan bilim diinyasina kazandirilan
cinslerden birisidir. Cinse mensup tiirler Shackletonia buelliae, Shackletonia hertelii,
Shackletonia insignis ve Shackletonia siphonospora seklindedir. Tirlerin hepsi
Antarktika’dan tanimlanmistir.

James Ross Adasi 140°tan fazla likenlesmis mantar tiiriinlin rapor edildigi,
Antarktika’nin liken bakimindan en zengin adalarindan birisidir. Mevcut literatiirde James
Ross Adasi’ndan herhangi bir Shackletonia tiirii rapor edilmemistir. James Ross Adasi’nda
yayilis gosteren likenlesmis mantar biyogesitliligini belirlemek i¢in yapilan ¢aligsma
kapsaminda Shackletonia cinsine mensup oldugu diisiiniilen iki 6rnege rastlanmistir. James
Ross Adasi’ndan 2016/17 sezonunda toplanan iki adet 6rnek (JR 0.328 ve JR 0.341)
anatomik, morfolojik ve molekiiler olarak calisilmistir.

Orneklerin DNA izolasyonu i¢in likenlesmis mantar drneklerinin her bir farkl1 tiiriine
ait askokarplarlarindan alinan kisimlar ticari olarak kullanilan DNA izolasyon kiti (DNeasy
Plant Mini Kit, Katalog no: 69104) ile izole edilmistir. izole edilen DNA’lar ITS gen bélgesi
kullanilarak uygun PZR protokolleri ile cogaltilmistir. Orneklerden PZR ile gogaltilan gen
bolgeleri %1,6’lik Agaroz jel elektroforezinde yiirtitiilmiis ve PZR’nin yapilip yapilamadigi
kontrol edilmistir. Sekans analizi ile iki yonlii (ileri ve geri) olacak sekilde elde edilen
cekirdek DNA’sindan ITS dizileri “BioEdit” program ile karsilagtirilmis, diizenlenmis ve
dis grup olarak se¢ilecek diger taksonlarin DNA dizileri ile hizalanmistir. Verilerin analizi
“MEGA7” yazilimi1 1ile Neighbour Joining ve Maximum Likelihood analizi
gerceklestirilmistir.

Yapilan ¢alisma sonucunda toplanan iki 6rnek (JR 0.328 ve JR 0.341) mevcut
Shackletonia tiirlerinden farkli bir kladda kiimelenmistir. Oldukga yiiksek bir oranda eslesen
iki 6rnegin anatomik ve morfolojik 6zellikleri de mevcut tiirlerden farklilik gdstermektedir.
Iki ornek kendi igerisinde karsilastirildiginda da anatomik ve morfolojik olarak
birbirlerinden farkli olduklari goriilmiistir. Bu dogrultuda iki yeni Shackletonia tiirii
olduklar diisiiniilmektedir. Tiirlerin kesinlestirilmesi i¢in diger gen bdlgeleri ile calismalar
devam etmektedir.

Tesekkiir: Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) ARDEB 1001
[Proje no: 118Z2587] programinin destegine tesekkiir ederiz.
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Teloschistaceae family has expanded considerably in the light of developments in the
last decade. With new researches and publications, new genera have been defined and the
names of some of the existing genera have been changed. Shackletonia is one of the genera
introduced into the scientific world by Arup et al. (2013) within the scope of these new
studies. Shackletonia buelliae, Shackletonia hertelii, Shackletonia insignis and Shackletonia
siphonospora. All of the species have been identified from Antarctica.

James Ross Island is one of the richest lichen-rich islands in Antarctica, with more
than 140 lichen species reported. In the current literature none of Shackletonia species has
not been reported from James Ross Island. In this study two samples belonging to the genus
Shackletonia are probably undescribed species, and they will be published as new species in
near future. Two samples (JR 0.328 and JR 0.341) collected from James Ross Island in the
2016/17 season were studied anatomically, morphologically and molecularly.

For DNA isolation of the samples, parts taken from ascocarps of each different
species of lichenized fungus samples were isolated with commercially used DNA isolation
kit (DNeasy Plant Mini Kit, Catalog no: 69104). The isolated DNAs were replicated using
the ITS gene region with appropriate PCR protocols. Gene regions amplified by PCR from
the samples were carried out in 1.6% Agarose gel electrophoresis and it was checked whether
PCR could be performed. ITS sequences from the core DNA obtained in two directions
(forward and backward) by sequence analysis were compared with the "BioEdit" program,
arranged and aligned with the DNA sequences of other taxa to be selected as outgroups.
Neighbor Joining and Maximum Likelihood analysis of data were performed with the
"MEGAT7" software.

As a result of the study, two samples (JR 0.328 and JR 0.341) were clustered in a
different clad from the existing Shackletonia species. The anatomical and morphological
features of the two highly matched specimens also differ from the existing species. When
the two samples were compared within themselves, it was seen that they were anatomically
and morphologically different from each other. Accordingly, they are considered to be two
new species of Shackletonia. For confirmation of this species, studies are continuing.

Acknowledgements: We like to thank to the support by The Scientific and Technological
Research Council of Turkey (TUBITAK) ARDEB 1001 [Project number: 118Z7587]
program.
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James Ross Adasi, biiylik olgiide buzlarin eridigi kara alani i¢ermesi nedeniyle
Antarktikanin liken bakimindan zengin adalarindan biridir ve adadan 140" {izerinde
likenlesmis mantar tiiri bildirilmistir. Zengin liken biyogesitliligi nedeniyle, James Ross
Adasi’nin likenlesmis mantarlarin1 daha detayli incelemeye karar verdik ve Antarktika
likenleri {izerinde yapilan molekiiler calismalar, diinyanin diger biyocografik bolgelerine
kiyasla nispeten nadir oldugu i¢in morfolojik karakterlere ek olarak molekiiler teknikler
kullandik. Liken ornekleri 6zellikle Antarktika'daki James Ross Adasi'ndaki 18 farkl
bolgeden toplanmistir. Dis morfoloji her zaman binokiiler mikroskop altinda incelendi.
Tallus ve apotesyum anatomisi bilesik mikroskop altinda incelendi. Kesitler su igerisine
alind1. Askus ve askosporlar gozlemlendi ve sekilleri, boyutlar1 kaydedildi. DNA izolasyonu
Qiagen DNeasy bitki mini kiti kullanilarak yapildi. PCR analizi, ITS (ITS1 ve ITS4)
primerleri kullanilarak yapildi. Filogenetik analiz Mega 6 (Molekiiler Evrimsel Genetik
Analiz) yazilim programinin i¢erisinde bulunan Maximum Likelihood yontemi kullanilarak
yapilmistir.

James Ross Adasi'nin likenlerini inceledikten sonra, biz bes tiir belirledik:
Dermatocarpon polyphyllizum (Nyl.) Blomb. & Forssell, Lecidella stigmatea (Ach.) Hertel
& Leuckert, Leptogium menziesii (Sm.) Mont., Parvoplaca tiroliensis (Zahlbr.) Arup,
Sechting & Frodén, Umbilicaria decussata (Vill.) Zahlbr. Bu tiirler daha Once
Antarktika'dan bildirildi, ancak Genbankasi’nda bu tiirler hakkinda ¢ok az molekiiler veri
bulunmaktadir. Antarktik likenlesmis mantar biyogesitliligi ile ilgili gelecekteki ¢alismalar,
bu caligmanin sonuglarina fayda saglayacaktir.

Tesekkiir: Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) ARDEB 1001
[Proje no: 118Z587] programinin destegine tesekkiir ederiz.
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138




4. Ulusal Kutup Bilimleri Caligtayi
22 Ekim 2020

MORPHOLOGICAL, ANATOMICAL AND MOLECULAR EVALUATION OF
SOME LICHENIZED FUNGUS SPECIES COLLECTED FROM JAMES ROSS
ISLAND (MARITIME ANTARCTICA)

Mithat GULLU! * Mehmet Gokhan HALICI!, Merve KAHRAMAN?, Osman Muaz
OSMANOGLU?
YErciyes University, Fen Faculty, Biology Department, Kayseri

(*mithatgullu23@gmail.com)

James Ross Island is one of the lichen rich islands of Antarctica because of its large
deglaciated area and over 140 species of lichenized fungi were reported from the island.
Because of its rich lichen biodiversity, we decided to study the lichenized fungi of James
Ross Island more in detail and we used molecular techniques in addition to morphological
characters as molecular studies carried on Antarctic lichens are relatively rare when
compared with other biogeographical regions of the World. Samples of lichens were
collected especially from 18 different localities in James Ross Island, Antarctica. The
external morphology has invariably been studied under dissecting binocular microscope.
The anatomy of the thallus and apothecia were studied under compound microscope. The
asci and ascospores were taken observed from the sections when sections were mounted in
water and shapes, sizes were recorded. DNA isolation was performed by using Qiagen
DNeasy plant mini kit. PCR analysis was performed by using ITS (ITS1 and ITS4) primers.
The phylogenetic analysis were performed by using the Maximum Likelihood method of the
Mega 6 (Molecular Evolutionary Genetics Analysis) software program.

After studying the lichens of James Ross Island, we identified five species:
Dermatocarpon polyphyllizum (Nyl.) Blomb. & Forssell, Lecidella stigmatea (Ach.) Hertel
& Leuckert, Leptogium menziesii (Sm.) Mont., Parvoplaca tiroliensis (Zahlbr.) Arup,
Sechting & Frodén, Umbilicaria decussata (Vill.) Zahlbr. They were all reported from
Antarctica before but they have few molecular data on these species in GeneBank. Future
studies on Antarctic lichenized fungi biodiversity will benefit the results of this study.

Acknowledgement: We like to thank to the support by The Scientific and Technological
Research Council of Turkey (TUBITAK) ARDEB 1001 [Project number: 118Z587]
program.
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Kutuplar Arktik Okyanusu ¢evresi ve giineyde bulunan Antarktika kitasindan
olugmaktadir. Kuzey kutup bolgesi, ¢ogunlukla kuzey okyanus yiizer durumda bulunan
kiitlesel buzlardan olusur ve kara pargalariyla cevrilidir. Giliney kutup bolgesi de kara
alanlariin tizerinde bulunan buz ve okyanusla g¢evrilidir. Antarktika kitasi ve Arktik
okyanusunda calisma yapmak cevresel agidan bir¢ok zorluklar barindirmaktadir. Her iki
kutup bolgesi de asirt derecede soguk ve riizgara maruz kalmasina karsin emniyet agisindan
farkl risklerle kars1 karsiyadir.

Antarktika’da ulagim ve lojistigi olduke¢a zor olmasi bu operasyonlarin yapilmasinda
riskler olusturmaktadir. Buna karsin Arktik bu konuda daha fazla imkanlara sahiptir.
Cevresel acidan degerlendirildiginde her iki bolgede de zorluklar bulundugu bilinmektedir.
Her iki kutup bolgesi vahsi yasam acisindan karsilastirildiginda ¢ok biiyiik bir farklilik
oldugu ortaya ¢ikmaktadir. Ozellikle Arktik ’deki vahsi yasamdan bilim insanlarini ve
bolgedeki turistleri biiyiik dl¢lide tehdit etmektedir. Ancak Antarktika’da boyle bir durumu
s0z konusu olmamaktadir. Vahsi yasamin insanlara bir tehdit olarak goriilmemektedir.

Arktik ve Antarktika’ya gidecek olan bilim insanlarina veya destek personeline farkli
emniyet ve farkindalik egitimleri verilmesi gerekmektedir. Her iki kutup bolgesinin farkli
bir cografyaya ve sartlara sahip oldugu bilinmelidir.

Anahtar Kelimeler: Emniyet egitimi, risk, risk analizi, farkindalik
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The poles consist of the Arctic Ocean periphery and the Antarctic continent, located
to the south. The Arctic region consists of mass ice, mostly found in the northern ocean
floating state, and is surrounded by land fragments. The south polar region is also surrounded
by ice and ocean, which are located above land areas. Conducting research on the Antarctic
continent and the Arctic Ocean presents many environmental challenges. Although both
polar regions are exposed to extremely cold and wind, they face different safety risks.

The fact that transport and logistics in Antarctica are quite difficult poses risks in
carrying out these operations. However, the Arctic has more opportunities in this regard. It
is known that there are difficulties in both regions when evaluated from an environmental
point of view. It turns out that there is a huge difference between both polar regions in terms
of wildlife. It threatens scientists and tourists in the region, especially from wildlife in the
Arctic. But there is no such situation in Antarctica. Wildlife is not seen as a threat to humans.

Scientists or support staff who will travel to the Arctic and Antarctica need to be
given different safety and awareness training. It should be known that both polar regions
have a different geography and conditions.

Keywords: Safety training, risk, risk analysis, awareness
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Bu caligmanin asil amaci, ana-ilk, ortaokul ve lise egitimine devam etmekte olan
Ogrenciler icin diizenlenmekte olan farkindalik ¢caligmalarinin, bireyler tizerindeki etkilerini
arastirmaktir. Gelismekte olan bireylerin, kii¢lik yaslardan itibaren dogay1 tanima ve anlama
amaciyla yonelttigi sorularina cevap arayisi, kendilerini arastirmaya sevk etmektedir.
Yalnizca yetigkinlerin degil, cocuklarin da farkli konulara olusan ilgisiyle dogan bu merak,
onlara ¢ok uzak olan o6zellikle kutup bolgeleri ve iklim degisikligi temalar1 iizerinde
dolasmaktadir.

Kutup Arastirmalarinin egitim ve farkindalik ayagina odaklanan Kutup Arastirmalari
Ogrenci Takimi (PolSTeam), bilimsel arastirmalarin, 6zellikle geng kesime aktarilmasinda
cesitli faaliyetlerden destek almaktadir. Bunlardan bir tanesi olan, bilim insanlar ile
Ogrencilerin bulustugu soylesilerde; iklim degisikligi ve bilim insanlarinin yapmis oldugu
bilimsel arastirmalar siliresince karsilastiklar1 zorluklar, keyifli anlar, bir bilim insani
gbzlinden sahada ¢alisma atmosferi nasil olabilirin simiilasyonu 6grenciye aktarilmaktadir.
Bu konsept, deneyimlerin dogrudan aktarilmasinda her yasa indirgenemeyecegi i¢in anaokul
diizeyindeki 6grencilere daha ¢ok kutup canlisinin tanimlamasi, o bélgedeki hava kosullar
ve iklimsel bir degisiklik gbzlemlendiginde, canlilar1 ve dogay1 nelerin bekledigi gibi ana
bagliklar tlizerinden Ornekler verilmektedir. Lise ve iiniversite diizeyinde gerceklesen
seminerlerde ve bulugsmalarda agirlanan, alanlarinda 6nde gelen kisiler dinlenirken, konu
daha heyecanli karsilanarak, hayal giicliyle birlikte O6grenci tarafindan konugmaciyi
zorlayacak sorulara kadar ulasabilmektedir. Bu konu baz alindiginda, her bireyin yasa gore
farkli ilgi gdsterme ve 6grenme mekanizmalarinin oldugu gozlenmektedir. Buna ek olarak,
somut nesnelerle ¢aligma, aktif 6grenmeyi farkli yetiyle tanistirirken, teorik bilgilerin de
diger 6grenim kanallarinda baz alinmas1 gerektigi deneyimlenmistir. Bu ¢alismada, her yas
grubunun kendine 6zgii 6grendigini pekistirme mekanizmasinin 6nemi aktarilacaktir.

Anahtar Kelimeler: Kutup Bilimleri, Egitim, Psikoloji, OSrenme Yéontemleri
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The main purpose of this study is to investigate the effects of awareness activities
organized for students attending kindergarten, secondary, and high school education on
individuals. The search for answers to the questions posed by developing individuals to
recognize and understand nature from an early age prompts them to research. This curiosity,
which arises from the interest of not only adults but also children in different issues, hovers
over themes, especially polar regions and climate change, which are far from them.

ITU Polar Research Student Team (PolSTeam), which focuses on the education and
awareness aspect of Pole Research, receives support from various activities in transferring
scientific research, especially to young people. In the interviews where scientists and
students meet; The difficulties and pleasant moments faced by the scientists during the
scientific researches of climate change and the scientific researches, and the simulation of
how a working atmosphere can be in the field from the perspective of a scientist are
transferred to the student. Since this concept cannot be reduced to all ages in the direct
transfer of experiences, the students at the kindergarten level are given examples of more
polar creatures, the weather conditions in that region, and what awaits the creatures and
nature when a climatic change is observed. While the prominent people in their fields, who
are hosted in the seminars and meetings held at high school and university levels, are listened
to, the subject is welcomed more excitedly, and the student can reach the questions that will
challenge the speaker with his imagination. Based on this issue, it is observed that each
individual has different attention and learning mechanisms according to age. Besides, while
working with concrete objects introduces active learning to a different skill, it has been
experienced that theoretical knowledge should be based on other learning channels. In this
study, the importance of a reinforcement mechanism that is unique to each age group will
be explained.

Keywords: Polar Sciences, Education, Psychology, Learning Methods
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EGITIM CALISMALARINDA GORSEL TANITIMA VERDIGI YERIN ONEMI
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Tiirkiye’deki kutup bilimleri {izerine yapilan arastirmalar ve diizenlemeler, 6zellikle
son 5 yil igerisinde, Dog. Dr. Burcu Ozsoy’un da katkilartyla ciddi ivme kazanmigtir. Arktik
Okyanusu’na 1 ve Antarktika Kitasi’na 4 olmak {izere diizenlenen ulusal seferlerde birgok
disiplinden arastirmaya 1s1k tutulmustur. Ulusal seferlere katilim gdsteren bilim insanlari,
dagci, doktor, asker gibi alanlarindaki bir¢ok profesyonel ile birlikte; imzalanan ikili iilke
anlagmalar1 c¢ercevesinde de bircok bilim insani, diger iilkelerin bilim {istlerinde
konaklayarak arastirmalara katki saglama, akademik arsiv ve know-how olusturma iizerine
onemli gelismeler kat etmislerdir. Edinilen deneyimler dogrultusunda, kiimiilatif bilgi
birikimi sayesinde, ulusal seferlere katilim gosteremeyen bilim insanlar1 da elden edilen
verilerle bilimsel ¢aligmalara katki saglayabilmislerdir. Artis gostermekte olan bilimsel
arastirmalar, Tirkiye’nin ulusal mercekte de 6ne ¢ikmasina zemin hazirlamakta ve diger
ilkelerle olan iliskilerinin Oniinii agarken, 6zellikle Antarktika Antlagsmasi’nda gozlemci
statiisiinde olan Tiirkiye’nin ileriye doniik tutumunu da olumlu yonde etkilemektedir.

Kutup arastirmalarinin sahada yapilan bilimsel caligmalarina ek, toplumsal
calismalar1 destekleyen farkindalik ayagi da biiylik 6nem arz etmektedir. Kiiresel anlamda
bilincin gelistirilmesi iizerine Kutup Arastirmalar1 Ogrenci Takimi (PolSTeam), topluma
yediden yetmise kutup bolgeleri ve iklim krizi {izerine goniilli aracilik yapmayi bir tilki
edinmistir. Anaokullar1, ilkokullar, ortaokullar ve liselerde dgrenciler ile bulusup sayisiz
faaliyet gerceklestirirken, belediyeler ile igbirlikleri yaparak resim yarigmalar1 ve sergilerini
diizenlemektedir. Sokaga ¢ikarak yapilan halk roportajlart ve anketler dogrultusunda ise,
iklimsel degisikligin kutup bolgeleri ve dolayisiyla Diinyamiz iizerindeki nabzim
6l¢gmektedir. Bununla birlikte, son yillarda sosyal medya kullaniminin artmas1 ve bilginin
buradan saglanmaya baslamasi, PolSTeam’in yeni potansiyel iletisim agina ge¢is yapmasini
saglamistir. Bunun i¢in farkli konulardaki bilgi ve faaliyetleri, takipgileri ile paylagsmistir.
Yazili iletisimin istenen seviyelere erisilememe sorununa ¢oziim olarak, PolSTeam video
paylagimlar tasarlamaya baglamis, en ciddi ¢aligmalarindan biri olan, kuliip i¢in kutuplar
iizerine Ugur Alper Gok’iin tasarladigi Rock bestesini; Istanbul Teknik Universitesi’nin
farkli kampiislerini, Tiirk bilim insanlarinin Antarktika’da ¢ekmis oldugu videolarla
birlestirerek bir tanitim klibi hayata gecirmistir. Sosyal medya hesaplarindan yapilan
paylasim ile farkindalig1 diger bir tarafindan tutan ¢alisma, iklim degisikliginin kendisini en
aktif gosterdigi donemde onemini bir kez daha vurgulamistir. Yazili ve basili kaynaklar ile
iklim degisikligi lizerine aksiyon almaya devam eden ekibin, 0zellikle gorsel kaynakli
caligmalarinin halk {izerindeki etkisi burada ele alinacaktir.

Anahtar Kelimeler: Kutup Calismalar, Bilinglendirme, Farkindalik, Sosyal Medya,
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The research and arrangements on polar sciences in Turkey, have gained serious
momentum especially in the last 5 years with the contributions of Dr. Burcu Ozsoy. The
many multidisciplinary studies were focused by the scientists at the Turkish National Polar
Expeditions which has been the first one to the Arctic and the fourth one to the Antarctic till
today. Along with many professionals in their fields such as scientists, mountaineers, doctors
and soldiers participating in national expeditions as well as the scientists who have been at
the scientific bases within the framework of bilateral agreements, have covered important
milestones towards contributing the researches, creating know-how and academic archive.
The scientists, who haven't been at the national expeditions yet, were also able to contribute
to the scientific research thanks to the cumulative knowledge and experiences obtained. The
scientific researches which show an increase, lead up to Turkey to be seen in the international
area as well as opening new dialogues with other countries, especially the affection in the
positive way in the long term manner of Turkey as a country which is in observer status in
Antarctic Treaty.

In addition to the in situ scientific studies of polar researches, the awareness part
leading the social projects has also a big role. Turkish Students' Polar Research Team
(PolSTeam) takes as a goal to voluntarily lead the society about climate crisis and polar
regions in terms of developing the awareness from young and old alike globally. While
meeting with students in kindergartens, primary schools, middle schools and high schools,
PolSTeam also carry out numerous activities organizing art contests and its exhibitions in
collaboration with municipalities. In the direction of public interviews and surveys results,
the pulse of climate change on polar regions as well as our planet Earth are measured.
However, the increase in the use of social media in recent years and the fact that information
is provided from there, has enabled PolSTeam to switch to a new potential network as
communication. For this, PolSTeam shared the information and activities on the different
subjects with their followers. As the solution to the problem of not being able to reach the
requested level of written communication, PolSTeam started to create video sharings. They
have actualized the one of the best works as an introduction film, which took part in the
different faculties of ITU and the shoots which was taken by scientists in Antarctic, via using
the Rock composition on polar regions for PolSTeam by Ugur Alperk Gok. The study which
shows the awareness from another way such social media, emphasized the importance of
climate change once again especially in this term. Thus, the activities of PolSTeam, who
continues taking action on climate change through written sources, especially the visual
materials' impact on the public, will take place in this study.

Keywords: Polar Studies, Awareness Raising, Social Media, PolSTeam
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Kuresel 1sinma ¢evresel bir etki olarak 6énemli bir problem arz etmektedir. Sadece
dogal kaynaklar etkilemekle kalmaz ayn1 zamanda genis Olgekte kiiltiirel ¢esitlilige etki
eder. Calismamdaki temel ilgim Kutup ¢evresindeki insanlarin yerel kiiltiirel varlig
tizerindeki degerleri arastirmaktir. Ayn1 zamanda, Kutup ¢evresinde yasayan topluluklarin
kiiltiirel kalicilig1 da bu calismanin bir amaci olmaktadir. Parkinson ve Evangard'a gore
(2009) bulasici hastalik riskleri kiiresel 1sinmanin etkisiyle artmakta ki bu durum da buz
tabakasinin zarar gérmesine ve deniz seviyesinin yiikselmesine yol agmaktadir. Parkinson
ve Evangard ayrica iklim degisikligine bagli olarak zihinsel ve kiiltiirel stresin insanlarin
kiiltiirel yasayislarindaki degisime bagli olarak arttigini 6ne siirdiiler. Dahasi, Natalia (2011)
iklim degisikligini cinsiyet rolleri acisindan da inceledi ve bu alanda etkisinin oldugunu
gbzlemledi.

Bu uyarilarin yaninda, bu ¢alismadaki temel diisiincem Kutuplardaki kiiltiirel mirasin
korunmasidir. Cevresel degisimlere uyum ve diger kiiltiirlerle iligkilerin yapilanmasi
giiniimiiz degisen diinya kosullarinda 6nemli faktorlerdendir. Ote yandan, Kutup bélgesinde
yasayan yerel halk kiiltiirel degerlerini gelecek nesillere aktarmakta, ortak kiiltiirel mirasa
katkida bulunmaktadir. Xhantali, Valkoren, Heiramaki ve Nuorgan (2017) Kutuplarda ve
kuzey bolgelerde yasayan yerel halkin kiiltlirel miraslarinin zarara ugradigindan bahsettiler.
Ayni zamanda, bu mirasin insan varliginin vazgecilmez bir parcasi, kiiltiirel cesitliligin
destekleyicisi oldugunu da eklediler. Dahasi, kiiltiirel zenginlik ve hafizasal degisimler
toplumlarin  yasayislarinda Onemli faktorlerdendir. Ayrica, toplumlarin kiiltiirel
kaynaklartyla 6zdeslesmesi ve kiiltiirlerinin biitlin insanlik¢a ortak bir paylasim alani haline
gelmesi Xhantali ve arkadaslar tarafindan onemle alt1 ¢izilen noktalar arasindadir. Ayrica
kiiltiirlerin  gelisen-degisen deger, inang, bilgi ve gelenekler {izerinde de etkisi
bulunmaktadir. Yapilan caligmalarda sadece uzmanlarin kiiltiirel aktarimla alakali karar
vermemeleri, ayn1 zamanda yerli kiiltiirlerin de bu aktarimla ilgili karar verme siireclerine
dahil olmalarmin gerekliliginden bahsedilmistir. Kopteva, Pimenova, Reznikova (2010)
kuzey Karsnogansk bolgesinde bulunan yerel insanlarin kiiresellesme ile degistigine
degindiler. Bu bolgede yasayan insanlarin hayat kosullarinin ve gelirlerinin diisiik oldugunu
ve hastaliklara agik oldugunu belirttiler.

Literatiire bagl olarak, bu 6zet ¢alismas1 Kutup bolgesinde yasayan insanlarla ilgilidir.
Kiiresel 1sinmaya baglh olarak degisen ve yasam kosullari olumsuz yonde etkilenen Kutup
bolgesi toplumlarinin kiiltiirel miraslarinin korunmasi temel fikirdir.

Anahtar Kelimeler: kiiltiirel miras, kiiresel 1sinma, Kutup Bélgesi
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The effect of global warming is a crucial problem as an environmental issue. Not
only it influences natural sources, but also it impresses cultural variances at a wide spectrum.
My main concern of study is to investigate those influences on local-cultural existence of
people in the Arctic Environment. At the same time, cultural subsistence of people in the
Arctic environment will be part of my investigation. According to Parkinson and Evangard
(2009), the risk of infectious diseases arises in terms of global warming which leads to
damage of ice and increase of sea level. They added that shift on climate also causes “ mental
and social stress” connected to the shift and changes of cultural living. Moreover, Natalia
(2011) put climate change into perspective from the point of gender roles.

In addition to those exclamations, my study’ s concern is to protect cultural heritage
in the Arctic Circle. Adaptation to environmental changes and construction of relationships
with other cultures are important factors at actually changing world conditions. On the other
hand, local people at Arctic Circle inherit their cultural values to future generations and
contribute to mutual cultural heritage. Xanhali, Valkoren, Heiramaki and Nuorgan (2017),
assumed that indigeneous people mention about exploitation of their cultural heritage.
According to Xanthali and her colleagues, “ the framing of conservation of tangible cultural
heritage as a human right” ought to be protected as “an indispensable element of human
flourishing”. Those cultural enrichments and memorial transformations are crucial factors
for people’s sense of living. They also added that cultural sources people adopt as part of
their identification with their culture is “ independent of their ownership”, but gives the
impression of their “evolving values, beliefs, knowledge and traditions”. It is also considered
that not only experts make decisions about cultural transmission, but also indigeneous
cultures should be included in the decision making process. Koptseva, Pimenova and
Reznikova (2010) explained that in the North region of Karsnogansk, local people’s lifestyle
is changing depending on globalization. They added that people living in that region are
considered and their life conditions are trying to be developed in terms of employment, of
low income, and of specific diseases.

In relation to literature, my main concern of study is related to people who are living
in the Arctic Region. Their view of life, values and their living conditions connected to
global warming and preservation of their cultural heritage will be my purpose.

Keywords: cultural heritage, global warming, Arctic Circle
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Kutup Bolgeleri jeolojiden deniz bilimlerine, meteorolojiden canli bilimlerine kadar
bilim insanlar1 i¢in zengin bir aragtirma ortami sunmaktadir. Bu verimli ortamdan azami
diizeyde yararlanmak adma, ilkeler kutup boélgelerine her yil bilim seferleri
diizenlemektedir. Bu bilim seferleri sirasinda konaklama ya da bilimsel arastirma i¢in gemi,
kamp veya bilimsel arastirma istasyonlar1 kullanilmaktadir. Biitiin seceneklerde gidilen
bolgelerin izole ortamlar olmasi nedeniyle, hem bilimsel ¢alismalarda hem de sosyal
yasamda belirli zorluklarla karsilagiimaktadir. Bu zorluklar diizenin bozulmasina,
gerceklestirilecek aragtirmalarin veriminin diigmesine ve ekip i¢i gliven mekanizmalarinda
zayiflamalara yol agmaktadir.

Diizenin olmamast ve karar mekanizmalarindaki aksaklik ayni zamanda can
kayiplarina kadar varabilecek geri doniilemez zararlarin olusumuna sebep olabilmektedir.
Ozellikle acil durumlarda bu zararlarin 6niine ge¢mek igin hiyerarsik diizenin izlenmesi ve
sorumluluk takibinin yapilarak bir lider tarafindan nihai kararin alinmasi gerekmektedir.
Izole ortamlarda kisilerin emniyetlerinin saglanmasi ve ayni zamanda da bilimsel
calismalarin verimli sekilde gerceklestirilebilmesi adina karar mekanizmalarinin belli
oldugu, sorumluluk dagilimlarimin yapildigi bir hiyerarsik diizene ihtiya¢ vardir. Bu
calismada kutup bolgelerine diizenlenen bilimsel arastirma seferlerinde hiyerarsi sisteminin
gerekliligi, isleyisi ve olasi aksakliklarda yasanacak sorunlar anlatilacaktir.
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The Polar Regions offer a rich research environment for scientists from geology to
marine sciences, meteorology to life sciences. In order to make the most of this productive
environment, countries organize science expeditions to the polar regions every year. During
these science expeditions, ships, camps or scientific research stations are used for
accommodation or scientific research. Since the regions visited in all options are isolated
environments, certain difficulties are encountered in both scientific studies and social life.
These difficulties lead to the deterioration of the order, the decrease in the efficiency of the
researches to be carried out, and the weakening of the trust mechanisms within the team.

The lack of order and the malfunction in decision mechanisms can also cause
irreversible damages that can lead to loss of life. In order to prevent these damages,
especially in emergency situations, the hierarchical order should be followed and the final
decision should be taken by a leader by following the chain of responsibility. In order to
ensure the safety of people in isolated environments and to carry out scientific studies
efficiently, there is a need for a hierarchical order in which decision mechanisms are defined
and responsibilities are distributed. In this study, the necessity and functioning of the
hierarchy system in scientific research trips organized to the polar regions, and the problems
to be experienced in possible failures will be explained.

Keywords: Polar Regions, Hierarchy, Scientific Expediton.
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Donmus toprak ¢oziinmesi, giincel iklim krizinin en ¢arpici sonuglarindan biridir. Bu
durum, yalnizca Kutup Bolgesi’ndeki jeolojik ve biyosfere iliskin diizenin uzun zamandir
stiregelmekte olan yapisal bilesenlerini etkilemekle kalmamakta, ayni zamanda insanlarin
bu bolgedeki yasam bi¢imlerini de degistirmektedir. Cografi konumuyla da iliskili olarak;
Capitalocene ¢agindaki kapital-kaynakli iklim krizinin etkileri nedeniyle, Kutup Bolgesi ¢ok
kisa bir silire icerisinde meydana gelen g¢evresel degisimin inanilmaz hizina tanmiklik
etmektedir. Dolayisiyla hava olaylarindaki, tarimsal ve diger yasamsal gecim
kaynaklarindaki, kiyisal erozyon ve sel felaketlerini iceren dogal afetlerdeki, ulasim
yollarindaki ve donmus toprak ¢éziinmesindeki keskin doniisiim ile beraber insanlarin gegim
kaynaklarini temin etme yontemleri de degismektedir. Bu ¢alisma i¢in; 2019 Tiirkiye Ulusal
Kutup Bilimleri Konferansina yonelik hazirlamis oldugum arastirmaya ek olarak, Kutup
Bolgesi’'nde artan yerinden edilmelerin, insan hareketliligi/hareketsizliginin ve goglerin
iklim krizi kaynakli olarak vuku bulmus c¢esitli faktorlerine, donmus toprak ¢oziinmesi
meseleleri de eklenecektir. Bir Onceki arastirmamin metodolojisine benzer sekilde bu
calismanin yontemi, Ozellikle iklim krizi ve kiiresel 1sitmanin etkisini arttirmaya devam
ettirdigi son 10 yil igerisinde (2010-2020) konuya dair yayinlanmis haberlerin analizine,
bahsedilen bolgedeki halklarin ve yerel/merkezi yonetimlerin yaklasimlarina ve mevcut
politika uygulamalarinin degerlendirilmesine dayanmaktadir. Bu nedenle, calismanin
¢ikarimlarini ortaya koyabilmek adina kullanilan en uygun yontemler, niteliksel ve
niceliksel sonuglar1 ortaya ¢ikarma gabasi i¢inde olan icerik ve sdylem analizleridir. Bu amag
dogrultusunda, uzmanlarin ve arastirmacilarin konuya dair yaymnlamis raporlart ve
makaleleri de incelenmistir. Bu eksende ¢alismanin amaglarindan bir tanesi, Kutup
Bolgesi’ndeki sosyal degisime dair farkindalik arttirma caligmalarina katki sunmak ve
mevcut literatiirdeki belirli eksiklikleri tamamlamaktir. Ote yandan, bu yaklagimi goz
oniinde bulundurarak halihazirdaki teorik ve kavramsal materyaller de calismaya dahil
edilmistir.

Calismanin temel sonuglarindan bir tanesi sunu gostermektedir ki; Kutup Bolgesi’nin
iklim krizi agisindan yiiksek kirilganlik durumu artarak devam etmektedir. Bu sonucu
takiben, kiiresel iklim degisikligi konferanslarinda kurgulanan ve ifade edilen azaltma,
adaptasyon ve kayip/zarar politikalarinin, derinlemesine bir sistem degisikligi ile birlikte
herhangi bir gecikme yasanmadan karar alicilar tarafindan hazirlanmasi, gelistirilmesi ve
uygulanmasi hayati bir gerekliliktir. Bu baglamdaki bir bagska 6nemli sonug ise; iklim krizi
kaynakli donmus toprak ¢ozlinmesinin Alaska, Yukon, Northwest Territories, Nunavut,
Newfoundland, Labrador, Northern Quebec, Nordland, Troms, Finnmark, Svalbard,
Norrbotten, Lappi, Murmansk, Komi, Arkhangelsk, Nenets, Khanty-Mansi, Yamalo-Nenets,
Krasnoyarsk, Sakha, Kamchatka, Magadan, Chukotka, Grénland, izlanda ve Faroe
Adalari’ndaki dogrudan ve dolayl etkileri, Kutup Bolgesi’nde siiregelen ve ileriki yillarda
da gerceklesmesi ongoriilen yerinden edilmeler, zorunlu hareketlilikler/hareketsizlikler ve
gocler adina 6nemli bir isarettir.
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AN ADDITION TO THE FRAME OF RISING DISPLACEMENTS IN THE
ARCTIC REGION ORIGINATED FROM CLIMATE CRISIS: THE CASE OF
PERMAFROST THAWING IMPACTS

Baris Can SEVER "
1Sociology Department, Middle East Technical University, Cankaya-ANKARA

(*baris.sever@metu.edu.tr)

Permafrost thawing is one of the striking consequences of current climate crisis. It is
not only affecting the long-standing structural components of geological and biospheric
order in the Arctic Region, but also changing the way of life that people used to have in this
area. In relation to its geographic location too, the Arctic Region has faced enormous pace
of environmental change in a quite short time due to the impacts of “capital-induced” climate
crisis in the Age of Capitalocene. Therefore, the methods for people’s livelihoods have been
also changing along with the sharp transformation in weather events, agricultural and other
livelihood conditions, natural disasters including coastal erosions and flooding events,
transportation routes, and permafrost thawing. For this study, in addition to my investigation
in 2019 for the 3™ National Polar Science Conference in Turkey, | include the cases of
permafrost thawing as an additional factor to the sources of the rising displacements, human
mobilities/immobilities and migration in the Arctic Region originated from the climate
crisis. Similar to the methodology of previous investigation, this study is built upon; a) the
analysis of published news related to the subject matter in the last decade (2010-2020) when
climate crisis and global heating have continued escalating their impacts, and b) the
assessment of policy actions and the approaches of local/central administrations and
communities in the Region. Therefore, the most convenient methods are content and
discourse analyses which would introduce qualitative and quantitative results in order to
present the implications of this study. For this purpose, several published reports and
scientific articles related to this issue are to be additionally examined. Accordingly, one of
the targets of this study is to make contributions to the attempts for rising awareness about
the social change in Arctic Region and covering the particular shortcomings in the literature.
Besides, existing theoretical and conceptual materials are integrated into the study by taking
into account the same approach.

One of the main outcomes in this study demonstrates that the high level fragility of
Arctic Region concerning the impacts of climate crisis has been increasingly continuing.
Following this outcome, it is still vital that mitigation, adaptation and loss & damage policies
articulated in the global climate change conferences require immediate preparation,
development, and implementation by the decision-makers without a moment’s delay along
with a profound systemic change. Another important result in this frame is that the direct
and indirect impacts of permafrost thawing in Alaska, the Yukon, the Northwest Territories,
Nunavut, Newfoundland and Labrador, Northern Quebec, Nordland, Troms, Finnmark,
Svalbard, Norrbotten, Lappi, Murmansk, Komi, Arkhangelsk, Nenets, Khanty-Mansi,
Yamalo-Nenets, Krasnoyarsk, Sakha, Kamchatka, Magadan, Chukotka, as well as all
regions in Greenland, Iceland, and the Faroe Islands indicate important signals for on-going
and anticipated displacements, forced mobilities/immobilities and migration in the Region.
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KUTUP CALISMALARINA KATKI SAGLAYABILECEK BiR BiLiM DALI:
HAVA VE UZAY HEKIMLIiGi

Nazim ATAL"
'Ucucu Saglig1 Arastirma ve Egitim Merkezi Baskanlhig, Eskisehir

(*doktornazim@yahoo.com)

Hava ve uzay hekimligi, yiiksek irtifa, diisiik basing, akselerasyon, 3 diizlemdeki
hareketler, giiriiltii, vibrasyon, hareket hastaligi, kapali ortam kosullar1 gibi ugus ekiplerinin
ve yolcularin ugusta karsilasabilecekleri problemlerle ilgilenen bir koruyucu hekimlik
dalidir. Ulkemizde siklikla askeri ve sivil havacilikta karsilasilan fizyolojik ve psikolojik
sorunlarla ilgilenseler de gorev tanimlarinda izole ortamlarin en dnemli 6rneklerinden biri
olan uzay ortaminda karslilagilabilecek fizyolojik ve psikolojik rahatsizliklara ¢6ziim
iiretmek de vardir. Bu nedenle uzay analogu bolge olarak degerlendirilen kutup bolgeleri,
hava-uzay hekimligi uzmanlarinca ¢alisma sahasi olarak kullanilmaktadir.

Bu bolgelerin uzay analogu olarak kullanilmasinin temel nedenleri; uzun siireli
izolasyon olmasi, sinirlt sayida insanin birlikte bulunmasi ve soguk, riizgar, stress, gece-
giindiiz zaman farkliliklar1 gibi extrem cevresel kosullara sahip olmasidir. Bu bolgelerde
aynen uzayda oldugu gibi ileri diizey saglik hizmetinden mahrum olunmasi, gelismis
telesaglik uygulamalarini test etmek icin de iyi bir ortam saglamaktadir.

Havacilik tibbi ile ilgilenenlerin en temel gorevlerinden biri binlerce metre yiiksekte,
yiizlerce kilometre hizda giden askeri ya da sivil bir hava aracini kullanan pilotun saglikl
olmasidir. Bu nedenle secim asamasinda fizyolojik ve psikolojik saglamlik aranir.
Antarktika Bilim Seferleri’ne katilacak olanlar da uzay benzeri izole bir ortam olan ve en
yakin saglik tesisinden ylizlerce kilometre uzakta olan bir bolgeye gidecekleri i¢in saglik
muayenesinden gegmektedir. Ani tibbi inkapasitasyon ve izole ortamlarda 6nemli gérevler
yiirlitecek kisilerin muayeneleri ile ilgili yillardir stiregelen bir bilgi birikimine sahip olan
hava ve uzay hekimligi anabilim dallar1 bu muayeneleri yonetebilir; kutup bolgesindeki
fizyolojik ve psikolojik degisiklikler ile ilgili ¢aligmalarin bir pargasi olabilir; ve son
asamada da izole bir ortamdan tekrar kendi sosyal ortamina donecek olan kisilerdeki
adaptasyon problemlerine hakim olduklari i¢in bilim seferi doniislerinde de destek
saglayabilirler.

Ulkemizde 13 Aralik 2018 tarihli “Tiirkiye Uzay Ajans1 Hakkinda Cumhurbaskanlig
Kararnamesi™ne gore Tiirkiye Uzay Ajansinin gorevleri arasinda “Ticari, bilimsel ve
aragtirma-gelistirme amacli uzay operasyonlari ile insanli uzaya erisim ve uzayin kesfine
yonelik operasyonlart yaptirmak” vardir. Uzay gorevlerinin tiim diinyadaki saglik
sorumlulugu havacilik tibb1 uzmanlarma verilmistir. Ulkemizde bu alanin temsilcileri hava
ve uzay hekimligi uzmanlari olup, gelecekte yapilacak insanli uzay goérevlerinde de tiim
saglik c¢aligmalarinin planlayicist ve koordinatorii olacaklardir. Bu nedenle {iniversitelerin
hava ve uzay hekimligi anabilim dallar1 birer uzay analogu olan Antarktika Bilim
Seferlerinin bir pargasi olmali, bilgi ve deneyimleri ile hem kutup ¢aligmalarina destek
olmali hem de gelecekte lilkemizden yapilacak uzay seyahatleri i¢in arastirmalar yapmalidir.

Anahtar Kelimeler: havacilik tibbi, hava uzay hekimligi, saglk, uzay
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A BRANCH OF MEDICINE THAT CAN CONTRIBUTE TO POLAR STUDIES:
AEROSPACE MEDICINE

Nazim ATAL"
LAerospace Research and Training Center, Eskisehir

(*doktornazim@yahoo.com)

Aerospace medicine is a preventive branch that deals with the problems that aircrew
and passengers may encounter during flight, such as high altitude, low pressure, acceleration,
spatial disorientation, noise, vibration, motion sickness, and closed environment conditions.
Although they are dealing with the physiological and psychological problems frequently
encountered in military and civil aviation in our country, they also find solutions to
physiological and psychological problems that can be encountered in the space environment,
which is one of the most important examples of isolated environments. For this reason, the
polar regions, which are considered as space analogue regions, are used as work areas by
aerospace physicians.

The main reasons for using these regions as space analogs are; it has long-term
isolation, limited people of 15-25 people together and extreme environmental conditions
such as cold, wind, stress, time differences between day and night. Lack of advanced
healthcare in these regions, just like in space, provides a good environment for testing
telemedicine.

One of the duties of those interested in aviation medicine is to keep a pilot who uses
a military or civilian aircraft that flies thousands feet altitude and hundreds of kilometers in
speed. Therefore, physiological and psychological helath is sought in the selection phase.
Those who will participate in the Antarctic Science Expeditions also undergo a health
examination as they will go to a space-like isolated environment and hundreds of kilometers
away from the nearest health facility. Departments of aviation and space medicine, which
have a long-standing knowledge of medical incapacitation and examinations of persons who
will perform important tasks in isolated environments, can manage these examinations;
Aerospace medicine specialists, who have manage of physiological and psychological
problems in isolated environments, can be a part of studies on physiological and
psychological changes in the polar region; and in the last stage, they can also provide support
who will return to their social environment from an isolated environment.

According to "Turkey Space Agency on Presidential Decree"”, dated 13 December
2018, “Commercial, scientific and research for space operations with access manned space
and to make operations for the exploration of space" is the duty of Turkey Space Agency.
The health responsibility of space missions is entrusted to aviation medicine professionalls
worldwide. Representatives of this field in our country are aerospace medicine specialists,
and they will be the coordinator of all health studies in future manned space missions. For
this reason, the departments of aerospace medicine of universities should be a part of the
Antarctic Science Expeditions, which are space analogues, should support both polar studies
with their knowledge and experience, and conduct research for future space travels from our
country.

Keywords: aviation medicine, aersopece medicine, medicine, space

155




4. Ulusal Kutup Bilimleri Caligtayi
22 Ekim 2020

KUTUP EGITMENLERI EGIiTiMi

Sinan YIRMIBESOGLU® *, Ozgiin OKTAR" 2, Burcu OZSOY" 3
'TUBITAK MAM Kutup Arastirmalar1 Enstitiisii
Istanbul Teknik Universitesi
3{stanbul Teknik Universitesi Denizcilik Fakiiltesi

(*sinan.yirmibesoglu@tubitak.gov.tr)

Gelisen diinyada kutup bolgeleri, 6zgiin bilimsel arastirma i¢in hedef bir bilimsel
aragtirma alami olmustur. Ozellikle iklim degisikliginin biiyiik etkileri ve diinyanmn 1s1
biitgesinin dengesi Arktik ve Antarktika’da ¢ok disiplinli arastirmalara konu olmaktadir.
Egitim bilimleri ve egitimciler ise yeni nesilleri yetistirirken siirekli dinamik bir yapida
olmak ve giincel ¢alismalar1 yakindan takip etmek zorundadir. Gerek uzay, gerekse derin
okyanuslarin tabanlar1 yeni buluslara gebedir. Kutup alanlar1 da bu alanlardan benzer sekilde
yeni kesiflere aciktir. Ciinkii eksi doksan santigrat derecelere ulasan, insan yasamini olumsuz
kilan atmosferi ile icerisinde kesfedilmeyi bekleyen bir¢ok bilgi barindirir.

Yabanci iilkelerin bir kism1 hem 6gretmenleri hem de 6grencileri kutuplara gotiiren
seferler diizenlemektedirler. Buradaki ama¢ gelecegin politikacilari, miihendisleri,
Ogretmenleri olacak yeni neslin, diinyanin dengesini ve doganin giiciinii anlamalarini
saglamak ve Antarktika gibi barig ve bilime adanmis yonetim sistemine sahip bir kitanin
diger kitalara da 6rnek olmasini saglamaktir. Kutup havasini soluyan yiizlerce geng, 6zellikle
yenilenebilir enerji, diinyanin ve ¢evrenin korunmasi gibi alanlarda icatlar ve kesifler
yapmak istegiyle dolup tasarlar. Ulkemizde de Ulusal Kutup Bilim Programi 2018 — 2022
kapsaminda Kutup Egitmenleri Destekleme Is Birligi (KEDI) projesi olusturularak bu
calismalarin baglatilmas: hedeflenmistir. 2020 yilinda KEDI kapsaminda bir ortaokul
ogretmeni Ulusal Antarktika Bilim Seferine katilma hakki kazanmis ve sefer sirasinda
edinmis oldugu bilgiler, cekmis oldugu fotograflar ve yazmis oldugu gezi notlar ile yiizlerce
ogrenciye ilham kaynagi olmustur. Bunun yanisira, yazarlar tarafindan yiizlerce 6grencinin
kutup temal1 olarak olusturduklari iklim degisikligi sanat eserleri hem Kuzey hem de Giiney
Kutbu’na goétiiriilerek, hayalleri gergeklestirilmistir. Ayrica kutuplar ile ilgili proje
calismalar1 yapan lise 8grencilerine de bilimsel katki saglamistir. TUBITAK MAM Kutup
Aragtirmalar1 Enstitiisii koordinasyonunda siirdiiriilen KEDI ve diger kutup caligmalar:
kapsaminda 6gretmenler ve Ogrenciler i¢in yapilmakta olan ve planlanan projeler bu
calismada sunulacaktir.
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THE TRAINING OF POLAR EDUCATORS

Sinan YIRMIBESOGLU® *, Ozgiin OKTAR" 2, Burcu OZSOY" 3
TUBITAK MAM Polar Research Institute
2Istanbul Technical University
3Istanbul Technical University Maritime Faculty

(*sinan.yirmibesoglu@tubitak.gov.tr)

In the developing world, the Polar Regions have become a common subject for
scientific researches. Especially the effects of climate change and the balance of the world's
heat budget are the main subject of multidisciplinary research in both the Arctic and
Antarctica. On the other hand, educational sciences and educators, have to be in a dynamic
structure and to follow current studies closely while teaching new generations. Space and
the bottom of the deep oceans are open for new discoveries. In addition, Polar areas are
reaching minus ninety degrees Celsius, similarly open to new discoveries since they contain
a lot of information waiting to be discovered with its atmosphere that negatively affects
human life.

Some countries organize expeditions that take both teachers and students to the poles.
The aim of the action here is to make the new generation, who will be the politicians,
engineers and teachers of the future, understand the balance of the world and the power of
nature, and to ensure that a continent like Antarctica with a governance system dedicated to
peace and science is an example to other continents. Hundreds of young people who breathe
the polar air are overwhelmed with the desire to make inventions and discoveries, especially
in areas such as renewable energy, protection of the earth and the environment. In Turkey,
within the scope of the National Polar Science Program 2018-2022, it is aimed to initiate
these studies by establishing an Educators Supporting Collaboration on Polar Regions
(ESCoP) project. In 2020, a middle school teacher joined the Turkish Antarctic Expedition
IV within the scope of ESCoP, and the information she obtained during the expedition has
inspired hundreds of students with the photographs that she took and the travel notes she
wrote. Additionally, the dreams of hundreds of students have been realized by the authors
by taking the polar and climate change themed artworks to both the North and South Polar
regions. Authors also made scientific contributions to high school students who carried out
projects on Polar Regions. Within the scope of ESCoP and other polar research studies
carried out under the coordination of TUBITAK MRC Polar Research Institute, the projects
that are being done and planned for teachers and students will be presented in this study.

Keywords: Polar Instructor, Antarctica, Arctic
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KUTUP KODU'NUN KUTUP BOLGELERI VE DENIZCIiLIK
FAALIYETLERINDEKI FARKLILIKLAR ACISINDAN DEGERLENDIRIiLMESI

Meric KARAHALIL *, Burcu OZSOY? 2
!istanbul Teknik Universitesi, Deniz Ulagtirma Miihendisligi
TUBITAK MAM KARE

“merickrhll@gmail.com)

Kiiresel iklim degisikliginden dnemli seviyede etkilenen kutup bdlgelerinde, deniz
buzu genisliginin azalmasinin bir sonucu olarak, bu bdlgelerde denizcilik faaliyetleri yillar
icinde istikrarli bir sekilde artmis ve gesitli sorunlar ortaya ¢ikmaya baslamistir. Yasanan bu
gelismelerin, politik, ¢evresel ve ekonomik sonuglar1 oldugu gézlemlenmektedir. Arktik ve
Antarktik arasinda dnemli cografi ve yasal ve denizcilik faaliyetleri kapsaminda biiyiik
farkliliklar olmasina ragmen, her iki bolge ic¢in bir Kutup Kodu olusturulmustur. Bu
calismada, kutup bolgelerindeki degisimler ve farkliliklar1 hakkinda analizlerde bulunulmus
ayn1 zamanda her iki bolgedeki denizcilik faaliyetlerinin farkliliklar1 ortaya konularak Kutup
Kodu’nun igerigi ve yeterliligi hakkinda degerlendirmelerde bulunulacaktir.
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EVALUATION OF THE POLAR CODE IN TERMS OF DIFFERENCES IN THE
POLAR REGIONS AND SHIPPING ACTIVITIES

Meric KARAHALIL *, Burcu OZSOY*" 2
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As a result of the decrease in sea ice extent, maritime activities have increased
steadily over the years and various problems have started to arise in the polar regions. These
changes have political, environmental, and economic consequences. Although there are
differences between the Arctic and the Antarctic in terms of geographical and legal, and
maritime scope of activities, the International Code for Ships Operating in Polar Waters
(Polar Code) has been put into force for both regions. In this study, we analyze changes and
differences in the polar regions, as well as the differences of maritime activities in both
regions, and evaluations will be made about the content and adequacy of the Pole Code.

Keywords: Global Climate Change, Polar Regions, Polar Code, Maritime Activities
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KUTUPLAR AGLAMASIN, PANDEMIi SURECINDE KARBON AYAK iZiM
KUCULDU MU?
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1 MEB/ Gebze STFA Mesleki ve Teknik Anadolu Lisesi (Gebze Bilsem)
2MEB/ Gebze Bilsem

(*elvanbeyhan71@gmail.com)

Gliniimiizde, genclerin doga farkindaliklarinin  gelistirilmesi, en Onemli
konulardandir. Cevre bilinci kazanmalari, kiiresel 1sinma ve Karbondioksitin sera etkisi
hakkinda hakkinda bilgi sahibi olmalar1 sadece iilkemiz i¢in degil tiim diinya gengleri i¢in
elzemdir. Bu konuda genglerde farkindalik gelistirmek icin; dersler islenirken disiplinler
arasi ig birligi ¢cok onemlidir. Kutuplarda buzullarin erimesi kiiresel 1sinmaya, o da sera
gazlarinin artigina baghdir. Sadece bu konuda bile genglerde duyarlilik saglanabilirse ¢ok
yol kat edilmis olunacaktir. Bu da disiplinler arasi is birligi ile fen bilimleri, gorsel sanatlar
ve matematik gibi derslerde ortak hedef ile gergeklesecektir. Karbon ayak izinin
olusumunda, bizim kontrol edebilecegimiz kismi olan: Insan faaliyetleri biiyiik bir paya
sahiptir. Bu faaliyetler: insanlarin giinliik hayatlarinda bir¢ok isi verimli ve hizl1 bir sekilde
yapmak i¢in kazandiklar1 alisgkanliklardir. Bireylerin toplu tasit kullanmak yerine yaptiklar
her tiirlii bireysel yakit tiiketimi de CO2 salimiminin artmasima ve Karbon ayak izinde
bliylimeye yol acacaktir. Bu Ol¢limleri 6grenen gencler kiiresel 1sinma karsisinda daha
bilingli olacaklardir. Bu ¢alisma da pandemi dncesi ve sonrasi 30 Gebze Bilsem Ogrencisi
(15 kiz, 15 erkek) ve ailelerinin karbondioksit ayak izleri yillik bazda karsilastirilmistir.
Karbon ayak izi farki  “http://www.karbonayakizi.com/calculator /calculator.aspx”
adresindeki veri isleme sistemi kullanilarak yillik bazda hesaplanmistir. Bu sayede kutuplari,
iklim ve buzullar yonii ile arastirmislar detayli bilgi edinmislerdir. Yaparak, yasayarak
ogrenme ilkesi ile daha kalic1 bir 6grenme saglanmistir. “Pandemi siirecinde havada ki CO>
orani diistii mii?” sorusunun cevabi aranmistir. Bu c¢alismada Kutuplardaki zorlu iklim
kosullarinin devamliligi ve buzullarin biitiinliigliniin 6nemi Gebze Bilsem ogrencileri
tarafindan kavranmistir. Calisma sonuglarmma gore, 1) Yeni neslin egitiminde doga
farkindaliginin gelistirilmesi, 6grencilere doga sevgisinin asilanmasi, 2) iklim degisikligine
duyarl, kiiresel 1sinma etkilerine karsi cabalayan, 3) “Egosentrik nesil” den ziyade,
dogasever, goniilli koruyucularin yetistirilmesi, 4) Karbon ayak izinin farkinda olan bunu
telafi yollar1 arayan nesiller yetistirmek, gibi temel amaclar hedeflenmektedir. Sonugcta;
Kutuplarda ki erimeyi, kisinin sadece ekstra COz lireterek bile arttirdiginin farkina varmasi
saglanmistir. Pandemi siirecini yasayan oOgrencilerin, kiiclilen Karbon ayak izleri
hesaplanarak, doganin dongiisiinde insan etkisi konusu irdelenmistir.

Anahtar Kelimeler: Kutuplar, karbon ayak izi, pandemi, Bilsem Ogrencileri, Ustiin
Yetenekli Ogrenciler
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THE POLES DO NOT CRY, HAS MY CARBON FOOTPRINT REDUCED
DURING THE PANDEMIA PROCESS?
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Today, improving the nature awareness of young people is one of the most important
issues. It is essential not only for our country but also for the youth of the world to gain
environmental awareness, to have information about global warming and the greenhouse
effect of carbon dioxide. To raise awareness in young people on this issue; Interdisciplinary
cooperation is very important. The melting of glaciers at the poles depends on global
warming, which in turn, increases in greenhouse gases. If awareness can be achieved in
young people even on this subject, a long way will be achieved. This will be achieved with
acommon goal in courses such as science, visual arts and mathematics with interdisciplinary
cooperation. The part we can control: Human activities have a large share in the formation
of the carbon footprint. Young people learning these measurements will be more conscious
about environmental awareness and global warming. In this study, the carbon dioxide
footprints of 30 Gebze Bilsem students (15 girls, 15 boys) and their families before and after
the pandemic were compared annually. The carbon footprint difference is calculated on an
annual basis using the data processing system at
“http://www.karbonayakizi.com/calculator/calculator.aspx™. In this way, they researched
the poles in terms of climate and glaciers and obtained detailed information. A more
permanent learning is provided with the principle of learning by doing and experiencing.
"Has the COz ratio in the air decreased during the pandemic?" The answer to the question
has been sought. In this study, Gebze Bilsem students grasped the continuity of the harsh
climatic conditions and the importance of the integrity of the glaciers. According to the
results of the study, 1) Developing nature awareness in the education of the new generation,
instilling a love of nature in students,2) Sensitive to climate change, striving against the
effects of global warming, 3) Raising nature-loving, voluntary protectors rather than the
"egocentric generation",4) The main objectives are to raise generations that are aware of
their carbon footprint and seek ways to compensate for it.After all; It has been made possible
for the person to realize that the melting of the poles increases even by just producing extra
CO.. By calculating the shrinking Carbon footprints of the students who have gone through
the pandemic process, the issue of human impact in the cycle of nature is examined.

Keywords: Poles, carbon footprint, global warming, pandemic, Bilsem Students, special
talented students
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KUTUPLARDA YENI BiR ROTA - KUTUP iPEK YOLU

Arzu AYDIN®"
1Uludag Universitesi

(*arzuaydiinn@gmail.com)

Kuzey Kutbu buzullarinin hizli bir sekilde erimesi, boélgenin yeniden sekillenmesine
neden olmaktadir. Rotalarin kullanimin kolaylasmasi ile beraber Arktika rotalar1 Cin’in
geleneksel rotalarina alternatif olusturmustur. Cin’in 2018 yilinda ilan ettigi Beyaz Kitap
birlikte Kusak-Yol Projesi (Belt- Road Initiative) projesini kutuplar ayagi olacak olan Kutup
Ipek Yolu Projesini (Polar Silk Road) beyan etmistir. Bu ¢alismanin ana konusu Cin’in
bolgeye olan ilgisinin agiklanmasit ve bu durumun Arktik yOnetisimi iizerindeki etkisi
olacaktir. Calisma betimsel arastirma metodu ile yiirtitilmistir.

Anahtar Kelimeler: Arktika, Cin, Kutup Ipek Yolu, Kusak-Yol Projesi
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A NEW ROUTE IN THE POLES - THE POLE SILK ROAD

Arzu AYDINL ™
1Uludag University

(*arzuaydiinn@gmail.com)

The rapid melting of Arctic glaciers is causing the region to reshape. With the ease
of use of the routes, the Arctic routes have created an alternative to China's traditional routes.
The White Book that was issued by China in 2018 declared the Polar Silk Road, which will
be the polar pillars of the Belt-Road Initiative project. The main subject of this study will be
a disclosure of China's interest in the region and its impact on Arctic governance. The study
was conducted with the descriptive research method.

Keywords: Arctic, China, Polar Silk Road, Belt-Road Initiative Project
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KUTUPLARDAKI BiYOMIMETIK VE DOGANIN OGRETMENLIGI iLE BiLiM

Meral ZENGIN® *, Elvan BEYHAN?
1Gebze Bilim ve Sanat Merkezi
2Gebze STFA Mesleki Teknik Anadolu Lisesi

(*meralzng83@gmail.com)

Giiniimiizde kiiresel 1sinmanin etkileriyle yetisen genglerin, doga farkindaliklarinin
gelistirilmesi, ¢cok biiyiik 6nem kazanmistir. Genglerin ¢evre bilinci, nesli tilkenmekte olan
canlilar, 6zellikle kiiresel 1sinma hakkinda bilgi sahibi olmalar1 ve karbondioksitin sera etkisi
hakkinda bilinglenmeye olan ihtiyaglari sadece tilkemiz i¢in degil tiim diinya gengleri igin
elzemdir. Bu konuda genglerde farkindalik gelistirmek i¢in dersler islenirken disiplinler
arast igbirligi cok onemlidir.

Kutuplarda yasayan canlilar, kiiresel 1sinma ve orda ki canlilarin korunmasi
konusunda duyarli davranmak gerekmektedir. Bunun en giizel yollarindan biri de Gorsel
Sanatlar ve Fen Bilimleri ders planina Biyomimetik konusunun isbirligi yapilarak dahil
edilmesidir. Degisik bolgelerde yasayan canlilarin  gosterdikleri adaptasyonlarin
karsilastirilmasi yolu ile; neden? ni¢in?,nasil adaptasyon? Sorularinin cevabini ararken, Fen
Bilimleri Derslerinin islenmesi daha etkili ve 6gretici olacaktir.

Biyoesinlenme ya da biyomimetik, doganin bize ¢ok sey Ogretecegini ve
yeryiiziinden kaybolan her canli ile beraber, bu bilgi ve ipuglarinin da kaybolacagini anlatir.
Bu ¢alisma detayli bir arastirma, bilimsel bilgi ve gdzlemin yaninda sanatsal bir yaklagim
igerir. Dolayisiyla 6grencilerin disiplinler arasi calismasini zorunlu kilar. Bu yoniiyle dogay1
koruma bilincinin yaninda dikkatli gozlem, bilimsel veriyi isleme ve tasnif etme siirecini
Ogreterek, 6grencilerin ¢cok yonlii gelisimini destekler.

Bu calismada Gebze Bilsem o6grencileri tarafindan kutuplardaki zorlu iklim
kosullarina uyum saglamis canlilarin, tilkemizde ve diger bolgelerde yasayan canlilar ile
karsilagtirilarak resimleri yapilmistir. Boylece doganin 6gretici rehberliginde bir 6grenim
gerceklestirilmistir. Bu sayede kutuplari, iklim ve canlilar yoni ile arastirmislar,
incelemisler, detayl bilgi edinmislerdir. Yaparak, yasayarak 6grenme ilkesi ile daha kalici
bir 6grenme saglanmistir.

Gorsel sanatlar ve Biyoloji dersi i¢inde kara kalem, sulu boya gibi teknikler
kullanilarak kutup canlilarindan 10 tanesinin, diger cografya da yasayan akrabalar ile
orantili bir sekilde gézlemi ve karsilastirilmasi yapilarak resmedilmistir.

Calismada; kutuplar da ki erime ve kiiresel 1sinma, oradaki canli gesitliliginin
tanitilmasi, canlilarin resmedilmesi ve oradaki zorlu kosullara uyum saglarken doganin
gosterdigi uyumun biyomimetik bilimi ve yeni teknolojilerin gelisimine 1s1k tutulmasi
hedeflenmistir.

Calisma sonuglarina gore; yeni neslin egitiminde doga farkindaliginin gelistirilmesi,
Ogrencilere doga sevgisinin asilanmasi, iklim degisikligine duyarli, kiiresel 1sinmaya karsi
cabalayan goniillii koruyucularinin yetistirilmesi, iilkemizde; kutuplarin erimesine seyirci
kalmayan, kiiresel 1sinma, canli ¢esitliliginin korunmasi gibi konular da goniillii nesiller
yetistirmek, doganin 6gretmenligi ve dnderliginde ¢evrenin korunmasi gibi temel amaclari
hedefleyen caligsmalar tiretilmistir. Yeni nesil doganin korunmasinda gorevlendirilmistir.
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BIOMIMETICS IN THE POLES AND SCIENCE WITH THE TEACHING OF
NATURE

Meral ZENGIN® *, Elvan BEYHAN?
1Gebze Bilim ve Sanat Merkezi
2Gebze STFA Mesleki Teknik Anadolu Lisesi

(*meralzng83@gmail.com)

Today, the development of nature awareness of young people who grow up with the
effects of global warming has gained great importance.Environmental awareness,
knowledge of endangered creatures, especially global warming, and their need for awareness
about the greenhouse effect of carbon dioxide are essential not only for our country but for
all the youth of the world.

There is a need for awareness about the creatures living in the poles, global warming and the
protection of the creatures there.One of the best ways to do this is to include the Biomimetic
subject in the Visual Arts and Sciences lesson plan in cooperation.

Bioinspiration or biomimetics tells us that nature will teach us a lot and that information and
clues will disappear with every living thing that disappears from the earth. This work
includes detailed research, scientific knowledge and observation, as well as an artistic
approach. Therefore, it obliges students to work between disciplines. In this respect, it
supports the multi-directional development of students by teaching the process of careful
observation, processing and classification of scientific data, as well as the consciousness of
protecting nature.

In this study, the creatures that adapted to the harsh climatic conditions in the Arctic
were compared with the creatures living in our country and other regions and illustrated by
Gebze Bilsem students. Thus, a learning was carried out under the guidance of nature's
teaching. In this way, they searched, examined and obtained detailed information about
poles, climate and living things. A more permanent learning is provided with the principle
of learning by doing and experiencing.

In the Visual Arts and Biology course, using techniques such as charcoal and watercolor,10
of the polar creatures were portrayed in proportion to their relatives living in other
geography.

According to the results of the study, the main objectives of the education of the new
generation, such as developing awareness of nature, instilling love of nature, raising
volunteer protectors who are sensitive to climate change and striving against global
warming, and protecting the environment under the leadership of nature are aimed.

After all;Melting in the poles and global warming, the introduction of the diversity of living
things there, the picture of living things and the biomimetic science of the harmony of nature
while adapting to the harsh conditions there are aimed at shedding light on the development
of new technologies.

The new generation has been assigned to protect nature.

Keywords: Poles, biomimetics, global warming, polar fauna, Bilsem students
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(*mkaradayi@atauni.edu.tr)

Kutuplarda yapilan biyogesitlilik calismalarinin  6nciilerinde genellikle 151k
mikroskopisi ile dogrudan incelemeden yararlanilmistir. Daha sonra bu ¢alismalar1 kiiltiire
bagimli geleneksel mikrobiyoloji uygulamalar1 takip etmistir. Ancak son yillarda bu
ekosistemlerdeki kiiltiire alinamayan mikrobiyal biyocesitliligin goz ardi edilemeyecek
kadar kiymetli oldugunun anlasilmasi, gilincel arastirmalarin yoniinii kiiltiire bagiml
olmayan metagenomik calismalara yOneltmistir. Giincel literatiir verilerine gore
yeryiiziindeki mikrobiyal tiirlerin yaklasik %99’u standart protokoller kullanilarak kiiltiire
allmamamaktadir. Yakin gecmise kadar taksonomik tanilama igin saf mikroorganizma
kiiltiirleri gerektiginden, bu durum biyogesitlilik ¢alismalari igin kritik bir “darbogaz’ olarak
anilagelmistir. Bu darbogaz son yillarda ¢evresel bir drnekteki mikrobiyal bir toplulugun
tim genomlarii izolasyon ve kiiltiire alma asamalarina ihtiya¢c duymaksizin genomik
araclar kullanarak analiz etmeyi iceren metagenomik alaninin gelismesiyle biiyiik 6lciide
¢cOziilmiigtiir. Bu nedenle calismamizda, kutuplardaki “gercek” mikrobiyal ¢esitlilik
hakkinda temel bilgiler saglayan, mikrobiyal ekosistemlerin karmasik islevlerini ortaya
koyan, yeni genlerin ve bu genlerin iiriinlerinin kesfinde etkin bir rol oynayan metagenomik
yontemler hakkindaki literatiir degerlendirilmistir.

Glinlimiizde metagenomik arastirmalar1 iki temel yaklasim ¢ergevesinde
gerceklestirilmektedir. Bunlardan ilki olan klonlama temelli konvensiyonel metagenomik
uygulamalart DNA'nin dogrudan g¢evresel bir numuneden ekstraksiyonunu, DNA'nin uygun
biiyiikliikteki fragmanlara ayrilmasini ve bu fragmanlarin uygun bir vektore klonlanmasini
icermektedir. Daha sonra bu klonlardan benzer olanlar RFLP (Restriction Fragment Length
Polymorphism) gibi bir markir kullanilarak elemine edilmekte, se¢ilen essiz klonlarin sekans
analizleri yapilmakta ve nihayetinde sekans bilgilerinin degerlendirilmesiyle siireg
tamamlanmaktadir. Bu yontem Sanger sekanslama temellidir ve en 6nemli avantaji nispeten
uzun fragmanlarin (yaklasik 1000 baz c¢ifti) yiiksek dogrulukla okunmasina olanak
saglamasidir. Ancak, Sanger sekanslama tekniginin yiiksek maliyeti ve klon
kiitiiphanelerinin olusturulmasit i¢in gerekli agir is yiikii yontemin en dikkat c¢ekici
dezavantajlaridir. Ote yandan ikinci yaklasim olan yeni nesil dizileme teknolojilerini iceren
metagenomik uygulamalar1 6rneklerdeki metagenomlarin dizi analizlerinin yapilmasini
oldukca kolaylagtirmistir. Bu yontemler yiiksek ¢iktili sekanslama (HTS: high-throughput
sequencing) teknolojilerini igeren bir temel {lizerine insa edilmistir. Klonlama basamagina
ihtiya¢ duyulmayan bu yontemlerin en belirgin avantajlar1 daha diisiik maliyetli olmalar1 ve
daha az is giicii gerektirmeleridir. Ancak HTS teknolojilerinin en 6nemli problemi olduk¢a
kisa fragmanlarin (50-500 baz cifti) dizi analizlerinin yapilmasina izin vermeleri olarak
tanimlanmaktadir. Ayrica heniliz gelismekte olan bu teknolojilerin yiiksek hatali okuma
oranlari da bir diger 6nemli dezavantajlaridir. Ornegin SMRT (Single Molecule Real-Time)
teknolojisi ile yapilan dizi analizlerinde PacBio platformu kullanildiginda okuma hatalar1
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%15’e kadar ulasirken, MinlON teknolojisi kullanildiginda bu rakam %]18’e kadar
ulasabilmektedir.

Sonu¢ olarak ulasim imkanlar1 ve tekrarlanabilirligi olduk¢a kisitli olan kutup
arastirmalarinda daha yiiksek giivenilirlikle sonu¢ veren Sanger temelli konvensiyonel
metagenomik yaklagimimin kullanilma potansiyelinin daha yiliksek oldugu kanisina
varilmstir.

Anahtar Kelimeler: Biyogesitlilik, HTS, Kutuplar, Metagenomik, Sanger Sekanslama
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Initial polar biodiversity studies often used direct inspection with light microscopy.
Later, these studies were followed by culture-dependent conventional microbiology
practices. However, in recent years, the realization that the unculturable microbial
biodiversity of these ecosystems is so valuable that it cannot be ignored, has directed the
current researches to metagenomic studies that are independent on culture. According to the
current literature data, approximately 99% of the microbial species on earth cannot be
cultured using standard protocols. Until recently, this has been referred to as a critical
“bottleneck™ for biodiversity studies, as pure microorganism cultures were required for
taxonomic identification. This bottleneck has been largely solved in recent years by the
development of the metagenomics field, which involves analysing the entire genomes of a
microbial community in an environmental sample using genomic tools without the need for
isolation and culture steps. Therefore, in our study, the literature on metagenomic methods
that provide basic information about the "real™ microbial diversity in the poles, reveal the
complex functions of microbial ecosystems, play an active role in the discovery of new genes
and their products are evaluated.

Today, metagenomics research is carried out within the framework of two basic
approaches. The first of these, conventional metagenomics based on cloning, involves the
extraction of DNA directly from an environmental sample, the separation of DNA into
suitably sized fragments and the cloning of these fragments into a suitable vector. Later,
similar ones among these clones are eliminated using a marker such as RFLP (Restriction
Fragment Length Polymorphism), sequence analysis of the selected unique clones is made
and finally the process is completed by evaluating the sequence information. This method is
based on Sanger sequencing, and its major advantage is that it allows relatively long
fragments (about 1000 base pairs) to be read with high accuracy. However, the high cost of
the Sanger sequencing technique and the heavy workload required to create clone libraries
are the most notable disadvantages of the method. On the other hand, the second approach,
metagenomics applications including next generation sequencing technologies, made it very
easy to perform sequence analysis of the metagenomes in the samples. These methods, is
built on a foundation that includes high-throughput sequencing technologies (HTS: high-
throughput sequencing). The most obvious advantages of these methods, which do not
require the cloning step, are their lower cost and less labor. However, the most important
problem of HTS technologies is defined as allowing sequence analysis of very short
fragments (50-500 base pairs). In addition, the high incorrect reading rates of these
developing technologies are another important disadvantage. For example, reading errors
can reach up to 15% when PacBio platform is used in sequence analysis performed with
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SMRT (Single Molecule Real-Time) technology, while this rate can reach up to 18% when
MinlON technology is used.

As a result, it is concluded that the potential of using Sanger-based conventional
metagenomic approach, which gives results with higher reliability, is higher in polar studies
with limited transportation facilities and reproducibility.

Keywords: Biodiversity, HTS, Poles, Metagenomics, Sanger Sequencing
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Giinimiiziin en Onemli sorunlarindan biri de, kiiresel 1sinma ve buzullarin
erimesidir. Kutuplarda yasayan canlilarin ortamlarindaki dejenerasyon sonucu bu canlilarin
nesli tiikenme tehlikesi ile karsi karsiyadir. Bunu 6nlemek i¢in insanlarda bir duyarlilik
olusturmak gerekmektedir. Bu c¢alismadaki amacimiz: &grencilerin kiiresel 1sinma ve
kutuplarda yasayan canlilarin korunmasi konularinda duyarlilik ve empati diizeylerini
gelistirici ¢alismalar yapmaktir. Bu calisma sirasinda: Fen Bilimleri ve gorsel sanatlar
dersleri arasinda disiplinler aras1 is birligi yapilmistir. Biyomimetik ve canlilarin
adaptasyonu hakkinda bilgilendirme yapilmistir. Ogrenciler ile yapilan, Cevresel
sorunlardan kiiresel 1sinma ile ilgili bilimsel ¢alisma ardindan: Kutup canlilar1 nasil 1s1
izolasyonu yaparlar? Viiciit sekilleri ile zorlu yasam kosullarina nasil bir adaptasyon
yapmiglardir? Sorularma cevap aramalar1 saglanmistir. Calisma sirasinda 5 tane kutup
canlisindan birini segerek (Kutup ayist (Ursus maritimus) , kutup tilkisi (Vulpes lagopus ),
kutup Lemningleri (Dicrostonyx torquatus), fok baliklar1 (Suspendisse sigillum), kutup
tavsani (Lepus arcticus) ) bunlarin adaptasyonlarini incelemeleri ve hayvanlar hakkinda
arastirma yapmalar1 istenmistir. Bilsem Ogrencilerinden (Ustiin Yetenekli ) Moda Tasarimi
alaninda ¢alisan Ogrencilerdenden: kutuplar1 cagristiran kiyafetlerin giincel hayatta
kullandigimiz kiyafetlere uyarlanmasi istenmistir. Sonug olarak:1) Kutuplar temal1 tasarim
cizimleri olusturulmus, 2) Bu tasarimlarin yaninda canlilarin 6zelliklerini 6zetleyen kartlar
olusturulmus, 3) Ustiin yetenekli ogrencilerin Kiiresel 1smnma ve Kutup faunasina
duyarlhiliklarinin daha da arttig: tespit edilmistir.

Anahtar Kelimeler: Kiiresel isinma, moda tasarimi, Kutup faunasi, Ustiin yetenekli
ogrenciler.
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One of the most important problems of today is global warming and melting of
glaciers. As a result of the degeneration in the environment of the creatures living in the
poles, these creatures are faced with the danger of extinction. In order to prevent this, it is
necessary to create a sensitivity in humans. Our aim in this study is to carry out studies to
improve the sensitivity and empathy levels of students on global warming and the protection
of living creatures living in the poles. During this study: An interdisciplinary cooperation
was established between the Science and Visual Arts courses. Information was given on
biomimetics and adaptation of living things. After the scientific study on global warming
from environmental problems with students: How do polar creatures do heat insulation?
How did they adapt to difficult living conditions with their body shapes? Search for answers
to their questions was provided. During the study, by selecting one of 5 polar creatures Polar
bear (Ursus maritimus), arctic fox (Vulpes lagopus), arctic lemns (Dicrostonyx torquatus),
seals (Suspendisse sigillum), arctic hare (Lepus arcticus)) were asked to examine their
adaptations and do research on animals. Bilsem Students (Gifted stidents) working in the
field of Fashion Design were asked to adapt the polar evocative clothes to the clothes we
use in daily life. As a result:1) Polar-themed design drawings were created. 2) In addition
to these designs, cards summarizing the characteristics of living beings were created. 3) It
was determined that the sensitivity of gifted students to Global warming and Polar fauna
increased even more.

Keywords: Global warming, fashion design, Arctic fauna, Gifted Students,
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Tiirkiye, Antarktika konusunda ciddi ¢aligmalar yapsa da Arktika’ya yeterli ilgi
gostermemektedir. Antarktika Anlasmast ve uluslararas1 is birligi ile yOnetilen
Antarktika’dan farkli olarak, Arktika’da hukuki durum, uluslararasi kamu hukukuna, i¢
hukuka ve esnek hukuk kurallarina dayanmaktadir. Arktika bolgesine ilgi 6zellikle son
yiizyilda oldukg¢a artmigtir. Bu ilgi 1920 yilinda Svalbard Anlagmasi’nin imzalanmasi ile
baslamistir. Bu y1l Svalbard Anlagmasi’nin 100. yilidir. Svalbard Anlagsmasi ile taraf iilke
vatandaglar1 Svalbard’da oturma ve ¢aligma hakki kazanmakta ve Svalbard yasalarina uygun
olarak lilke vatandaglar1 ile esit sartlarda ticaret, denizcilik, balik¢ilik, madencilik gibi
faaliyetlerde bulunabilmektedir. Gegen yiizyilda Tiirkiye hari¢ 40’dan fazla iilke Svalbard
Anlagmasi’na dahil olmustur. Svalbard Adasi, basta kdmiir olmak {izere pek ¢ok maden ve
ada cevresindeki sular da balikcilik acisindan oldukca zengindir. Ornegin, Svalbard
Adast’nda Rusya ederasyonu’na ait bir sirketin islettigi komiir madeni bulunmaktadir. 2016
yilinda Kuzey Kore Devleti de Svalbard Anlasmasi’n1 imzalamis ve Kuzey Buz Denizindeki
Svalbard Adasi’na erisim hakki kazanarak ekimini yaptigi 5700 tohumu da Svalbard’da
bulunan Kiiresel Tohum Ambarina depolamistir.

Bolgede diger onemli bir olusum Arktik Konseyi’dir. Konsey, Arktik devletleri
arasinda is birligini arttiran, esglidiim ve etkilesim saglayan devletlerarasi bir forumdur. Bu
forumun ana konusunu Arktika’daki genel sorunlar i¢cinde bolgedeki yerel halk ile bolge
yerlilerinin durumu o6zellikle de Arktika’da siirdiiriilebilir kalkinma ve g¢evre koruma
konular1 olusturmaktadir.

Tirkiye, bolge i¢in 6nemli kararlarin alindig1 bu konseye gozlemci olarak iiye olma sansina
sahiptir.

Kiiresel 1sinma tiim diinyay: etkileyen bir gergektir. Kuzey Kutbu ve Kuzey Buz
Denizinde kiiresel 1sinmanin ve Arktika’da artan insani faaliyetlerin bolge tizerindeki etkileri
incelendiginde bir kisir dongii goriilmektedir. Kuzey Buz Denizinde insani faaliyetlere
paralel artan bir 1sinma ve buzul erimeleri gozlenmektedir. Buzullar eridik¢e de insani
faaliyetler kolaylasmakta ve artmaktadir. Diinyadaki her insan bu yasananlardan
etkilenecektir. Bu sebeple diinyanin gelecegi olan kutuplarda herkesin s6z hakki olmalidir.
Yasanan kiiresel 1sinma ve teknolojik gelismeler liretim ve enerji transferinin kuzeye ve
doguya kaymasina sebep olmus ve denizcilik rotalarinin kuzeye kaymasini kolaylastirmis,
Kuzey Buz Denizi’nden gegen rota sayisi her gecen giin artmasi yeni {iretilen iiriin ve enerji
nakli icin Tiirk Bogazlar1 yerine Kuzey Buz Denizi rotalarmin tercih edilmesine sebep
olmaktadir. Bu gelismelere paralel olarak
son yillarda Tiirk Bogazlarindaki gemi trafigi istatistiklerinin de azaldig1 goriilmektedir.

Anahtar Kelimeler: Svalbard Anlasmasi, Arktik Konseyi, Kuzey Buz Denizi
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Despite important studies done by Turkish scholars on Antarctica, Turkey has not
shown sufficient interest in the Arctic. Unlike Antarctica, where the coherent Antarctic
Treaty System governs the international cooperation, the legal regime of Arctic affairs is
based on public international law, domestic law, and ‘soft law’. The global interest in the
Acrctic region has considerably increased especially in this century. This interest started with
the Svalbard Treaty that was signed in 1920. This year marks the 100th anniversary of the
Svalbard Agreement. Although over 40 countries are part of this treaty, Turkey has not
signed it yet. Svalbard Agreement allows the citizens of the party countries to reside and
work in Svalbard. According to Svalbard laws, citizens of treaty parties have the right to
engage in activities such as trade, shipping, fishing, mining. Svalbard Island has rich deposits
of coal and other resources and the surrounding waters are important fishing grounds. For
example, a Russian company operates a coal mine in Svalbard. The North Korean
government which signed the Svalbard Treaty in 2016 has gained legal access to the
Svalbard Island in the Arctic and deposited 5,700 seeds in the Svalbard Global Seed Vault.
The Arctic Council is the leading intergovernmental forum that is promoting cooperation,
coordination and interaction among the Arctic States. The forum addresses involvement of
Arctic indigenous communities and other Arctic inhabitants on issues such as sustainable
development and environmental protection in the region. Turkey also has the opportunity to
be involved in the Arctic by becoming an observer in the Council, where important decisions
are made for the region.

Global warming is another fact affecting the region just like the other places on the
Earth. Effects of increasing human activities in the region and the global warming on The
North Pole and the Arctic Ocean have created a chicken and egg situation. The more human
activities in the region that cause the warming, the faster glaciers melt. The more glaciers
melt, the easier human activities become, and the more activities happen. Every person in
the world will be affected by the developments in the region. Therefore, everybody should
have the right to speak as the poles are the future of the world. Global warming and
technological developments have caused a shift in energy transfer and production towards
the north and the east. Moreover, main shipping routes has started turning towards the north
and the number of routes crossing the Arctic Ocean is increasing day by day. As a result,
Arctic Sea routes are being preferred over Turkish Straits for the transportation of newly
produced products and energy. Recent statistics shows that the ship traffic in the Turkish
Straits has decreased in recent years.

Keywords: Svalbard Treaty, Arctic Council, Arctic Ocean
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Kuzey Kutbu; kiiresel 1sinmadan en fazla etkilenen bolge olmasi, genis canli
cesitliligi ve ayn1 zamanda kuzey 1siklar1 olarak da bilinen auroralarin gézlemlenebilmesi
nedeniyle arastirmacilar icin stratejik bir konumdadir. Kuzey Kutbu’nun biiyiik boliimii
Arktik Okyanusu’dur. Kuzey Kutup Noktasi’na en yakin yerlesim noktast Svalbard Adasi
olarak bilinir, merkezi Longyearbyen’dir. Maalesef 1920 Svalbard Anlasmasi’na iilkemiz
taraf olmamistir. Bu nedenle birgok firsat degerlendirilememektedir. Arastirmalarda
kullanilan verilerin c¢ogu yabanci kaynaklidir. Ayrica auroralarin incelenmesi igin
gokyiiziinden gelen 1siklarla ilgili veri eksikligi bulunmaktadir. Ozel Bilfen Uskiidar Fen
Lisesi’nin robot kuliibii o6grencileri 2016 yilinda, Svalbard’da ilk Tiirk istasyonunu
kurabilmek igin hazirliklara baglamistir. Svalbard Universite Merkezi (UNIS) ve merkezin
lojistik departmani ile temasa gecen Ogrenciler Norve¢ Kuzey Kutbu Enstitiisiine
yonlendirilmistir. Tim valilik, belediye ve polis departmanlarindan alinan izinleri
tamamlayan 6grenciler LNS Spitsbergen firmasi ile de anlasarak istasyonlarini kuracaklar
yeri netlestirmistir. 20 kisilik 6grenci takimi 6 ayda bolgedeki meteorolojik olaylari,
Diinya’nin manyetik alan degisimlerini ve olusan auroralarin 151k seviyelerini
algilayabilecek sensorlere sahip bir istasyon tasarlamistir ve test etmistir. Svalbard Adasi’nin
Longyearbyen bdlgesine giden oOgrenci takimi istasyonu basariyla yerlestirmistir.
Istasyondan 36 ay boyunca veri alinmis ve bu verileri hazirladiklari internet sitesinde canli
olarak depolanmis ve agik kaynakli olarak paylasilmistir. Ik 6 ay alinan meteoroloji ve
manyetik alan verileri ayni zamanda yabanci istasyonlardan alinan veriler ile dogrulanmustir.
Isik verilerinin incelenmesiyle de aurora olusumu basarili bir sekilde algilanmistir. 2019
yilinda baska bir 6grenci takimi yine bu bolgeyi ziyaret ederek istasyonu yedegiyle
degistirmistir. Elde edinen veriler ¢esitli algoritmalarla islenerek kiiresel 1sinmanin seyrinin
gbzlemlenmesi, Diinya’nin manyetik alan degisiminin goézlemlenmesi, auroralarin
olusumunun tespiti ve olusumuna bagli degisimlerin belirlenmesinde kullanilmasi
planlanmustir. Tlerde istasyondan gelen 1s1k verilerini kullanarak aurora olusumunu algilayip
bize uyar1 verecek bir yazilim gelistirilmektedir. Gelecekte istasyonun gozetimli bir yere
tasinmasi istasyonda bir sorun oldugunda uzaktan miidahale imkani yaratarak olasi teknik
sorunlarin Oniine gececektir. Ayni zamanda istasyonun {iizerinde konumlanan kubbe
seklindeki cam diizenli olarak temizlenerek lizerinde kar birikimi engellenecektir. Bu
caligmanin; dgrencileri ve geng bilim insanlarin1 Kuzey Kutbu hakkinda bilgilendirerek
arastirmaya tesvik etmesi, bu bolgedeki arastirmalara veri saglayarak Kuzey Kutbu’nda
Tiirkiye’nin bilimsel etkinliginin artmasina ve bu bolgede olmasi gereken yere gelebilmesine
katki saglamasi diistiniilmektedir.
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The North Pole is deemed to be a strategic region for researchers because it is the
most affected region by global warming, harboring a wide variety of life and is host to
auroras, also known as the Northern Ligths. Most of the North Pole is the Arctic Ocean. The
closest settlement to the North Pole is known as Svalbard Island whose center is
Longyearbyen. Unfortunately, our country was not admitted and supported by the 1920
Svalbard Agreement, which left us with few opportunities to be seized, therefore, most of
the data used in the studies is of foreign origin. There is also a lack of data on the light from
the sky for the study of auroras. Robotics Club students of Private Bilfen Uskiidar Science
High School started preparations in 2016 to establish the first Turkish research station in
Svalbard. Students contacted the University Centre in Svalbard (UNIS), the center's
Logistics Department and then got directed to the Norwegian Polar Institute. Students who
have completed the permits obtained from all governorship, municipality and police
departments have agreed with LNS Spitsbergen company to locate the place where they
would establish their stations. In 6 months, a team of 20 students designed a station with
sensors that can detect meteorological operations in the region, magnetic field changes of
the Earth and the light levels of the auroras. After completing all the tests, the team went to
Longyearbyen at Svalbard Island and successfully deployed the station. The data received
from the station for 36 months was stored and shared live as open source on the website they
had created. The meteorological and magnetic field data taken in the first 6 months was also
verified and born out by the data received from foreign stations. Aurora formation was
successfully detected by examining the light data. In 2019, another student team revisited
this area and replaced the station with a backup. By processing the obtained data with various
algorithms, it is planned to be used in observing the course of global warming, measuring
the magnetic field changes of the Earth, detecting the formation of auroras and determining
the changes due to their occurrence. This study aims to encourage students and young
scientists to research on the North Pole, provide data to researches in this area, increase the
scientific efficacy of Turkey in the North Pole and contribute to getting where it deserves in
this area.

Keywords: North Pole, Svalbard, Station, Meteorology, Aurora
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Son Buzul Maksimumunda (SBM) yiiksek enlemlerdeki buzullarin hacimleri artmis
ve boylece ortii buzullari gelismistir. Iskandinavya ve Laurentide &rtii buzullarinmn
olusturdugu bu biiyiik buz kiitleleri Avrupa ve Amerika’nin kuzey boliimlerini Srtmiistiir.
Birka¢ kilometre kalinligindaki bu ortii buzullarinin agirli§i nedeniyle litosfer mantoya
batmis, yani glasyo-izostatik silibsidans gerceklesmistir. SBM sonrasinda buzullarin hizla
erimeleri nedeniyle yerkabugu iizerindeki agirligin bir anda ortadan kalkmasi nedeniyle
litosfer yiikselmeye baglamig ve glasyo-izostatik uplift gergeklesmistir. Giiniimiizde
buzullarin geri ¢ekilmesini ve glasyo-izostatik uplifti yansitan jeomorfolojik kanitlarin en
iyi goriildiigii lokasyonlardan birisi olan kuzey Iskandinavya’da heniiz buzul ve izostatik
uplift kronolojisi tam olarak anlasilamamistir. Bu ¢aligmada Iskandinav 6rtii buzulunun
gerilemesi ile glasyo-izostatik uplift baglantisina odaklanildi. Bu yiizden Norveg¢’in kuzey
bolgesi olan Finnmark’taki glasyo-izostatik uplift oranlar1 yiikselmis kiyr cizgileri
yardimiyla, buzul geri ¢ekilme kronolojileri ise morenlerin tarihlendirilmesi vasitasiyla
ortaya konacaktir. Bunun i¢in, kozmojenik ylizey tarihleme ve derinlik profili tarihleme
teknikleri kullanildi. Buzullar tarafindan tasinan ve morenlerde depolanan 25 tane bloktan
yiizey Ornegi, delta ve teras depolar1 igerisindeki sedimanlardan 16 tane derinlik profili
ornegi ve ylikselmis olan kiyilardaki firtina depolari i¢erisindeki 46 yassi ¢akil 6rnegi 36Cl1
ve 10Be analizleri i¢in toplanmustir.

Ik sonuglara gére Finnmark’in kuzeyini drten ortii buzulu ilk olarak Geg¢ Glasyal
donemde cekilerek topografya acgiga ¢ikmis, Fennoscandia ortii buzulu Barents Denizi ortii
buzulundan ayrilmis ve kita selfi buzullardan arinmistir. Bu durum SBM sonrasi Finnmarkin
kuzey kiyilarinin ilk defa buzuldan arinmasina ve boylece denizel sinirin Buzul donemi
buzullagmasimi takiben anakayaya isaretlemesine sebep olmustur. Bu seviye Ornegin
Nordkinn yarimadasinda + 55 m ile yaklasik 13 bin y1l 6ncesine tarihlenmistir. Bu yiikselmis
kiy1 seviyesi Finnmarkin kuzeyinden giineyine dogru kiy1 ¢izgisi gradyani ve i¢ bolgelerdeki
daha biiytik uplift paterni nedeniyle alcalir.

Anahtar Kelimeler: Son Buzul Maksimumu, Iskandinavya Ortii Buzulu, Glasyo-izostatik
Uplift, Kozmojenik Tarihleme, Finnmark
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During the Last Glacial Maximum, volume of the glaciers at high latitudes increased
and, as a result, they built ice sheets. These large ice-masses, Scandinavian and Laurentide
ice sheets, covered northern parts of Europa and North America. Due to the loading of these
up to few kilometers thick ice masses, the Earth’s lithosphere sank into the mantle; in other
words, glacio-isostatic subsidence occurred. At the end of the LGM, the lithosphere began
to rise, so-called glacio-isostatic uplift, as response to the unloading due to the rapid melting.
Today, one of the best locations where the well-preserved geomorphological evidences of
deglaciation and glacio-isostatic uplift are exemplified in northern Scandinavia, where the
timing of these events is not fully understood yet. In this study, we focus on the coupling of
deglaciation of the Scandinavian Ice Sheet and glacio-isostatic uplift. Therefore, we
reconstruct the chronology of deglaciation by dating the moraines and that of glacio-isostatic
uplift by the raised shorelines in Finnmark, northern Norway. To do that, surface exposure
and depth-profile dating techniques were used. 25 rock surface samples from the glacially
transported boulders on the moraines, 16 sediments samples along the depth profiles into the
delta and terrace deposits, and 46 flat cobbles from the storm deposits on the raised
shorelines were collected for 36CI and 10Be analysis.

The first results obtained from some of the samples show that the terminal and lateral
moraines, which are close to outer cost, dated 14-15 ka. The ice sheet covering the northern
part of Finnmark began to disappear approximately during this time, and Fennoscandia ice
sheet separated from Barents Sea ice sheet and continental shelf deglaciated at the same time.
This caused the first time outer costs of the Finnmark became ice-free after LGM glaciation,
and thus, marine limit was marked/formed on the bedrock following Late Glacial
deglaciation. This limit, in the south of Nordkinn Peninsula located at + 55 m today, is dated
to ~ 13 ka. The elevation of this raised shoreline level soars from north of Finnmark toward
the south because of shoreline gradients and pattern of greater uplift in inner regions.

Keywords: Last Glacial Maximum, Scandinavian Ice Sheet, Glacio-isostatic uplift, Surface
exposure dating, Finnmark
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Cografi ve etno-kiiltiirel bir olgu olarak “Kuzey” diye adlandirilan bolge Kuzey
Amerika, Asya ve Avrupa kitalarinin Kuzey Kutbu ¢evresinde bulunan bolgelerini kapsayan
alandir. Giiniimiizde etnografik olarak “Kuzey’in Kii¢iik Halklar1” adlandirmasi ise,
Danimarka’ya bagli Grénland’da Iniiitge; Kanada’ya bagl Labrador, Kiibek, Kuzeybatt
Bolgeleri ve Yukon Bélgeleri eyaletlerinde konusulan Iniiitce ve Atabaskanca (Denece);
Amerika Birlesik Devletleri’nin  Alaska eyaletinde konusulan Eskimo-Aleiitge,
Atabaskanca, Eyakca, Tilingit¢ce, Haydaca, Tsimsce; Rusya Federasyonu’nda Eskimo-
Aleiitce, Cukci-Koryakea, itelmence, Nivhge (Gilyak¢a), Yukagirce, Ketce, Tunguzca
(Evenki Tunguzcasi, Even Tunguzcasi, Ul¢ Tunguzcasi, Udehe Tunguzcasi, Negidal
Tunguzcasi, Oro¢ Tunguzcasi), Samoyetce (Nenets Samoyetcesi, Selkup Samoyetgesi,
Nganasan Samoyetcesi, Enets Samoyetgesi), Ob Ugorcasi (Mans-Vogul Ugorcasi ile Hant-
Ostyak Ugorcasi), Dolgan Tiirkgesi, Tofalar (Karagas) Tiirkcesi, Sor Tiirkcesi, Teleiit
Tiirk¢esi, Culim Tiirkcesi ve Saam Fincesi; Finladiya, Isve¢ ve Norve¢’te Saam Fincesi
olmak {izere bu ii¢ kita iizerinde yedi tlilkede yirmiyi askin dil ve leh¢e konusan halklar
icermektedir. Kuzey’in Kiiciik Halklar1 gibi tek bir ad altinda toplanan bu halklarin Eskimo-
Aleiit (inilitce, Eskimoca, Aleiitce), Atabaskan-Eyak-Tilingit (Atabaskanca, Eyakca,
Tilingitce, Haydaca), Tsimsiyan, Paleoasya (Cukgi-Koryakca, Itelmence, Nivhge,
Yukagirce, Ketge), Ural (Saam Fincesi, Mans-Vogul Ugorcasi, Hant-Ostyak Ugorcasi,
Samoyetce) ve Altay (Tunguzca, Dolgan Tiirkgesi, Tofalar veya Karagas Tiirkcesi, Sor
Tirkgesi, Teleiit Tiirkgesi, Culim Tiirkgesi) dil aileleri olmak iizere alt1 farkli dil ailesine
mensup dil ve lehge konustugu goriilmektedir.
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“The North” as a geographical and ethno-cultural phenomenon is a region involving
northern parts of the continents of Asia, Europe and Northern America surrounding the
Arctic regions. Nowadays “The Small Peoples of the North” as an ethnographical
classification includes peoples speaking more than twenty linguistic varieties exceeding in
seven counties in the three aforementioned continents, namely Inuit in Greenland; Inuit and
Atabasgan (Dene) in the Labrador, Quebec, The Northeastern Territories and Yukon states
of Canada; Eskimo-Aleut, Atabasgan, Eyaq, Tilingit, Khayda and Tsimsh in the Alaskan
state of USA; Eskimo-Aleut, Chukchi-Koriak, Itelmen, Nivkh (Giliak), Yukagir, Ket,
Tungusic (Evenk, Even, Ulcha, Udehe, Negidal and Oroch), Samoyedic (Nenets, Selkup,
Nganasan and Enets), Ob Ugric (Mansi-Vogul and Khanty-Ostiak), Turkic (Dolgan,
Tofalar-Karagas, Shor, Teleut, Chulim) and Saami in the Russian Federation; Saami in
Finland, Sweden and Norway. It is seen that these peoples, which are classified under a
single name, speak varieties belonging to at least six linguistic families, which are Eskimo-
Aleut (Inuit, Eskimo and Aleut), Atabasgan-Eyaqg-Tilingit (Atabasqgan, Eyag, Tilingit and
Khayda), Tsimshianic, Paleo-Asiatic (Chukchi-Koriak, Itelmen, Nivkh, Yukagir, and Ket),
Uralic (Saami, Mansi, Khanty and Samoyedic) and Altaic (Tungusic and Turkic).

Keywords: Arctic Regions, the North, the Small Peoples of the North
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Bilindigi iizere, iklim degisikligine bagli olarak i¢inde bulundugumuz cografya da
dahil olmak iizere, hemen hemen yerkiire tizerindeki her bolgedeki meteorolojik olaylarin
meydana gelisinde de degisimler gézlemlenmekte, ancak global 6lgekteki atmosfer-okyanus
etkilesimlerinin hala tam olarak anlasilamamasindan dolay1 bu degisikliklerin sebepleri ve
tahminleri konusunda daha fazla ¢alisma gerekmektedir. Bu ¢alismada, Madden-Julian
Salinimi (MJS) ile Antarktik buz seviyesi arasindaki etkilesimlerin enformasyon teorisi
kullanilarak analizi gergeklestirilmistir.

Literatiirde, ENSO ile global 6lgekli bulutluluk arasindaki iligskiler NASA ISCCP
verileri kullanilmak suretiyle enformasyon teorisi ile gosterilmistir. Bu ¢alismamizda da,
istatistiksel sinyal isleme perspektifi altinda, entropi, ortak bilgi (Mutual Information) ve
Transfer Entropisi gibi enformasyon teorisi bazli biiytikliikler kullanmak suretiyle MJS-
Antarktik buz seviyesi etkilesimi analiz edilmistir. Kutuptaki buz miktarinin stratosferik
kutup girdabi (polar vortex) ve ylizey albedo’su gibi bir¢cok parametreyle olan etkilesimi ve
MJS’nin yeni yeni bu konuda incelenmeye baslanmis olmasi itibari ile bu ¢alismanin bir¢ok
iklimsel parametrenin daha 1yi anlagilmasina katkida bulunacagi 6ngoriilmektedir.

Anahtar Kelime: Deniz Buzu, Antarktika, Polar Vortex, Albedo
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Mikroakigkan ¢ipler, zorlu ¢evresel sartlarda, laboratuvar cihazlari ile benzer verim
ve dogrulukta deneysel analiz yapilmasi i¢in kullanilabilecek en uygun teknolojidir.
Giliniimiizde mikroakiskan bir-¢ip-lab aygitlarinin en ¢ok tercih edildigi konular; yiiksek
ciktili “omiks bilimleri” analizleri, doku benzetim ¢ipleri, sahada calisir biyosensorler ve
nanopartikiil akis sentezidir. Mikroakiskan aygit kullanim amaglarina gore cesitli polimer ve
metal malzemeler igerisine 100um ve daha kiigiik boyutlarda kanallar agilarak tiretilir.

Kutup caligsmalarinda arastirmacilarin deneysel planlart i¢in 6nemli limitler;
laboratuvarlarindan mesafe olarak uzaklik, lojistik imkansizliklar, kutup istasyonu
bolgesindeki hava sicakligi degerleri, ulasilmak istenen deniz derinligi ve hedeflenen
biyolojik/kimyasal drnegin hassasiyeti ile kiitlesidir. Ornegin; arastirma calismasinda hedef
biyolojik/kimyasal 6rnek cok hassas olup merkez laboratuvara transfer edilemiyorsa, yeterli
bir aragtirma i¢in binlerce drnegin kiiclik hacimlerde analiz edilmesi ve bunun sonuglarina
gore ilave orneklerin alinmasi gerekiyorsa veya 6rnek dogrudan alinamayacak kadar zorlu
kosullarda iken uzun siireli toplama islemi ihtiyact bulunuyorsa mikroakiskan bir-¢ip-lab
teknolojisi ile ¢6ziim bulunabilir. Deniz derinliklerindeki 6zel mikroorganizmalarin sayimi
ve goriintiilenerek uzaktan raporlanmasi i¢in denizaltina daldirilabilen bir akis sitometrisi
cihazi mikroakiskan kanallar ve entegre optik algilayicilar ve mikro-pompalar ile iiretilebilir.
Deniz 6rneklemlerine farkli bir bakis agisi1 olarak, mikroorganizmalar transfer edildikleri
laboratuvarlarda farkli davranis sergileyebileceklerinden, kendi yasam alanlarindaki
metabolik davraniglart mikro-sensér ve mikro-reaktorler ile takip edilebilir. Bakteri
orneklerinden mikro-kanal igerisinde kiiltiir edilip biyofilm olusturmalari saglandiktan sonra
detayli analiz i¢in ya en iyisi segilip tekrar drneklenebilir ya da mikro-kanalda biyofilm
olarak transfer edilebilir. Antarktika toprak ve buz Orneklerindeki yeni mikroorganizma
kesifleri i¢in saha da c¢alisacak mikroakiskan qPCR aygitlari ile yeni genetik dizi taramalari
yapilarak bilinmeyen sayida Orneklerin taginmasi ve sahada daha hizli 6rnegin genetik
taramasi saglanabilir. Kutup istasyonuna arastirma amach gotiiriilen cihazlar, minyatiirize
teknikler kullanilarak, kiiciiltiilebilir ve dogruluk degerleri korunarak gii¢ ihtiyaci azaltilip,
tasinim1 ve kullanimi kolaylastirilabilir. Otonom araglarin da yaygimlasmas: ile kutup
istasyonu bolgesinde ve insanlarin ulagmasinin miimkiin olmadigr boélgelerde, siirekli
calisabilecek biyosensorler ve kimyasal sensorler tasiyan araglarda mikroakigkan ¢ipler
kullanilabilir.

Mikroakiskan bir-¢ip-lab aygitlari, bir ¢ok limitleyici etkenin bir arada bulundugu
Antarktika Tirk Bilimsel Arastirma Kampindaki bir ¢ok deneysel ihtiyaca ¢6ziim
olusturabilecek bir teknolojidir. Onceki kesif seferlerine katilan arastirmacilarimiz
tarafindan anlagilan ihtiyaclara gore minyatiirize aygitlarin gelistirilmesinde iilkemizin
gerekli altyapist ve uzman biliminsanlar1 bulunmaktadir.

Anahtar Kelimeler: Mikroakiskan, Bir-Cip-Lab, Minyatiirize aygitlar,
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APPLICATIONS OF MICROFLUIDIC LAB-ON-A-CHIP DEVICES AT POLAR
RESEARCH

Serhat SEVLI' ™
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Microfluidics chips are the optimum technology by a similar yield and accuracy with
laboratory instruments under harsh environmental conditions. Currently, the most favored
subjects for microfluidic lab-on-a-chip devices are; analysis in high-throughput “omics
sciences”, tissue mimicking organ-on-chips, point of care biosensors and nanoparticle flow
chemistry. Based on the goal of the usage, microfluidic devices are fabricated by various
polymers and metal materials via etching sub 100 um in size to form micro-channels.

The limiting factors for the research plans at the polar studies are; the long-distance
between main laboratories, logistic impossibilities, low temperatures at camp area, deep
waters, and sensitivity or mass of biological/chemical sample. Microfluidic lab-on-a-chip
technology is capable of providing solutions for the instances; the target found sample of
research might be so sensitive to be transferred to main laboratory; the need of thousands of
local sample scanning to find the best samples for transferring to main laboratory; the target
sample might be at places out of touch so there might be the need of continuous scanning of
large area. Counting the cells and microorganisms under deep sea, imaging of them during
counting and remote reporting by an immersible flow cytometer having microfluidic chips
and integrated optic sensors and micro-pumps is possible. Microorganisms of a unique
region may alter their metabolism under laboratory conditions. Another point of view for
sea sample scanning can be possible by microfluidic devices can be following them at their
own life area by scanning their metabolism via micro-sensors and micro-reactors.
Microorganisms of any sources at polar research are can be sampled inside micro-channels
and their biofilm forming capacity can be analyzed on site. By this way, the best
characteristic of biofilm formation can be chosen by resampling at large scale or be
transferred safely inside microchips. The novel, not-pre-identified microorganisms from
soil, ice, or deep water of the Antarctica, can be scanned and discovered by microfluidic
gPCR techniques. Thus, the partial genetic sequences can be screened on site and full
sequencing can be done at main laboratory after resampling using the fast and low-cost on-
chip PCR results. Instruments carried or unmovable to the Polar research, can be
miniaturized by micro-scale techniques at the same time decreasing their power need,
keeping the accuracy same, and making at low weight. By the spread of autonomous air and
ground vehicles. The polar station area can be scanned continuously, at a wider area, more
rapidly, and by carrying biosensors and chemical sensors of microfluidic chips.

At the Antarctica Turkish Scientific Research Camp, possessing various limiting
factors for scientific research, microfluidic lab-on-a-chip devices is an optimum technology
as a solution of experimental need. By the advice and ideas of previous participants of
scientific voyage, Turkish micro-fabrication infrastructure and experienced scientists are
able to develop miniaturized devices for future expeditions.

Keywords: Microfluidics, Lab-on-a-Chip, Miniaturized Devices
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ORTAK MiRAS KAVRAMI BAGLAMINDA ANTARKTIK i$ BiRLiGi

El¢in DORUK® *, Burcu OZSOY?
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Antarktika siyasetinin temelini olusturan Antarktika Antlasmalar Sistemi’nden
(AAS) yola ¢ikan bu g¢alisma uluslararast Antarktik is birligini ortak miras kavramina
referansla analiz edecektir. Uluslararas1 hukuku bir sistem olarak kavramsallastiran AAS
uluslararasi toplumda yer alan taninmis taraflar arasindaki iligkileri diizenleyen normlarin
olusturdugu bir yapidadir. Bu yap1 iginde yer alan aktorlerin sekillendirdigi Antarktika
siyaseti kaynagini ulusal ¢ikarlardan alan ve bilim {izerinden isleyen bir uluslararasi is birligi
formunu almistir. Diger taraftan kitadaki kaynaklarin arastirilmasi, bilimsel incelemesi,
kullanilmasi, muhafazas1 ve idaresi i¢in kurulan mevcut hukuki yapi, kita rejimi, yedi
devletin kita tizerindeki egemenlik iddialarin1 asmada yetersiz kalmaktadir. Buna ilaveten
Antarktika uluslararasi hukukta tiim insanliga ait kabul edilmekte ancak taraf devletler kitay1
ortak miras olarak kabul etmemektedir.

Sosyal bilimler alaninda Tiirkge literatiirde smurli sayida calismada yer alan
Antarktika kitasi, 6zellikle uluslararasi hukuk ve uluslararasi iliskiler dahilinde kapsamli
incelemeyi gerektirmektedir. Bunun sebebi uluslararasi hukukta tim insanliga ait kabul
edilen bir kita tistiindeki egemenlik iddialarinin varligi tartismali olmasidir. Bu baglamda bu
caligma ortak kaynaklarin kullanimina yonelik uluslararasi is birligini ve Antarktika
siyasetinin tarihsel gelisimini degerlendirirken ilgili antlagsmalardan ve tamamlayic1 hukuk
metinlerinden yararlanilacaktir. Genel yapidan beklenen sonuca goére Antarktika’nin
cevresel muhafazasi ve Antarktik kaynaklarin siirdirilebilir gelecegi ulusal ¢ikarlardan
bagimsiz ve ortak miras degerlerini temel alan esitlik¢i ve kapsamli bir uluslararasi rejim
cergevesinin ¢izilmesine baghdir.

Anahtar Kelimeler: Antarktika Antlagmalar Sistemi, Ortak Miras, Uluslararas: Rejim,
Antarktika Siyaseti
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THE POLITICS OF ANTARCTICA IN THE CONTEXT OF COMMON
HERITAGE

El¢cin DORUK *, Burcu 0ZsS0Y?
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Based on the Antarctic Treaties System (AAS), which forms the basis of Antarctic
politics, this study aims to analyse international Antarctic cooperation with reference to the
concept of common heritage of mankind. Conceptualizing international law as a system,
AAS has a structure formed by norms that regulate the relations between well-known parties
in the international community. Antarctic politics shaped by the actors in this structure has
taken the form of an international cooperation that takes its source from national interests
and operates through science. On the other hand, the current legal structure established for
the research, scientific analysis, use, conservation and administration of the resources in the
continent, the continental regime is inadequate to overcome the claims of seven states over
the continent. In addition, Antarctica is considered to belong to all humanity in international
law, but parties to the Treaty do not recognize the continent as a common heritage.

The Antarctic continent, which is included in a limited number of studies in the
Turkish literature in the field of social sciences, requires a comprehensive examination,
especially within international law and international relations. This is because the existence
of sovereignty claims on a continent that is accepted as belonging to all humanity in
international law is controversial. In this context, this study will benefit from relevant treaties
and complementary legal documents while evaluating international cooperation for the use
of common resources and the historical development of Antarctic politics. The overall aim
is to demonstrate the fact that the environmental protection of Antarctica and the sustainable
future of Antarctic resources depend on the drawing of an egalitarian and comprehensive
international regime framework, free from national interests and based on the values of
common heritage.

Keywords: The Antarctic Treaty System, Common Heritage of Mankind, International
Regime, Politics of Antarctica
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ORTAOKUL OGRENCILERININ ANTARKTIiKA HAKKINDAKI
BIiLGILERININ BiYOLOJiK, COGRAFIK VE iKLiIMSEL ACIDAN ELE
ALINMASI
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Boliimii, 53100 Fener-RIZE

(nazihan.ursavas@erdogan.edu.tr)

Diinyanin evrimsel tarihinin anlagilmasinda buzullarin 6nemli bir yeri vardir. Ciinkii
buzullar binlerce y1l 6ncesine ait iklim degisimleri ile ilgili bilgileri iglerinde hapsolmus olan
hava kabarciklarinda tutabilen nadide kaynaklardan biridir. Bunun yaninda buzullar
canlilarin  kullanabilecegi tatli su rezervlerinin Onemli bir kismini biinyelerinde
barindirmaktadir. Antarktika buzul rezervlerinin yaklasik %90’ma ev sahipligi yapmaktadir.
Bu nedenle ge¢misten bilgi saglayip, gelecegin devam etmesi agisindan Antarktika
diinyadaki kitalardan yalnizca bir tanesi degildir. Bu nedenle Antarktika hakkindaki bilgi
ve farkindaligin artirilmasi gerekmektedir. Bu amagla bu ¢alismada ortaokul 6grencilerinin
Antarktika ile ilgili bilgi ve farkindaliklar1 nicel olarak belirlenmeye calisilmistir.
Ogrencilerin bilgilerini belirlemek amaciyla giincel konularin yer aldigi 19 soru
hazirlanmistir. Sorular biyolojik, cografik ve iklimsel boyutlarda ele alinmistir. Elde edilen
bulgulara gore, Ogrencilerin %40°1 Antarktika’nin kuzey kutbunda oldugunu, %42,6’s1
kutup ayilar1 ve penguenlerin Antarktika’da bir arada yasadigini, %46,6’s1 Antarktika’nin
en 1yl yaz aylarinda ziyaret edilebilecegini, %70,5’1 en fazla buzulun kuzey yarimkiirede
oldugunu diisiinmektedirler. Bu bulgulara dayanarak ogrencilerin Antarktika ile ilgili
yetersiz ve alternatif kavramalara sahip olduklar1 soylenebilir ve farkindaliklarinin
artirtlmas1 noktasinda biyolojik, cografik ve iklimsel Ozellikleri {izerinde ¢aligmalar
yapilabilir.

Bu ¢aligma T.C. Cumhurbaskanligi himayesinde, T.C. Bilim, Sanayi ve Teknoloji
Bakanlig1 uhdesinde ve ITU Kutup Arastirmalari Uyg-Ar Merkezi koordinasyonunca
desteklenmistir.
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Glaciers have an important role in understanding the evolutionary history of the
world. Because glaciers are one of the rare sources that can keep information about climate
changes dating back thousands of years in air bubbles trapped in them. In addition, glaciers
cconstitute an important part of the fresh water reserves that living things can use. Antarctica
is home to about 90% of glacial reserves. For this reason, Antarctica is not just one of the
continents in the world in terms of providing information from the past and maintaining the
future. Thus, it is necessary to increase knowledge and awareness about Antarctica. With
this purpose, in this study, the knowledge and awareness of secondary school students about
Antarctica was tried to be determined quantitatively. In order to find out students' knowledge
and awareness, 19 questions including current topics were prepared. The questions were
addressed from biological geographic and climatic perspectives. According to the findings,
of the students 40% thought Antarctica is in the north pole, 42.6% thought polar bears and
penguins live together in Antarctica, 46.6% thought Antarctica can be best visited during
summer months, 70.5% thought most of the glaciers are located in the northern hemisphere.
Based on these findings, it can be said that students have inadequate and alternative
conceptions about Antarctica. Studies can be conducted to increase students’ awareness.

This study was carried under the auspices of the Turkish Republic Presidency,
supported by the Ministry of Science, Industry, and Technology, and coordinated by Istanbul
Technical University (ITU) Polar Research Center (PolReC).

Keywords: Antarctica, awareness, secondary school student.
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Kutuplar pek cok farkli fiziksel siirecin incelenebildigi, gezegenimizin dogal ve
kiiresel siiregleri hakkinda bilgi sahibi olacagimiz 6énemli bolgelerindendir. Bu sebeple bu
bolgelerde arastirmalarini yiiriiten bilim insanlarinin bilgilerini egitimcilerle paylagsmasinin
ve egitimcilerin de Ogrencilerine aktarmasinin bilginin hizli yayilmasina ve kutup
bolgelerine olan ilginin artmasina yardime1 olacagi diistintilmektedir. Bu aragtirmanin amaci
0zel yetenekli 6grencilerin bazi kutup fenomenlerine iliskin goriislerini belirlemek ve bilgi
edinme siirecinde yararlandiklar1 bilgi kaynaklarinin kdkenini aragtirmaktir. Arastirmaya
Bat1 Karadeniz’deki bir Bilim ve Sanat Merkezinde 6grenim goren 8-11. sinif seviyesinde
toplam 27 6zel yetenekli 6grenci katilmistir. Arastirmada nitel aragtirma yontemlerinden
fenomenoloji yontemi kullanilmigtir. Veri toplama araci olarak kutup fenomenlerine iligkin
5 adet agik uclu soru ve bu sorunun alt sorulari olarak da olusma siire¢leri ile bilgi kaynaklar
sorulmustur. Elde edilen veriler betimsel analiz ile analiz edilmistir. Arastirmada temel
bulgular; Kutup Isiklar: fenomenine iligskin 6zel yetenekli 6grencilerin yaklasik yarisinin
kutup 1siklart ile ilgili fikir sahibi oldugu ancak ¢ok kii¢iik bir kisminin kutup 1siklarinin
olusumu hakkinda bilimsel dogruya yakin cevap verdigi goriilmiistiir. Donmus Toprak
fenomeninde kavramin c¢agrisimindan Otiirii tanimlamada kolaylik sagladigi ancak nasil
olustuguna iligkin bilimsel agiklama yapilamadigr gorilmistiir. Geceyarisi Giinesi
fenomeninin ne olduguna ve nasil olustuguna iliskin kismen dogru cevap verebildikleri
gorlilmiistiir. Buzul fenomenine iligskin 6grencilerin bir kisminin kabul edilebilir cevaplar
verdigi ancak nasil olustugu konusunda goriislerinin desteklenmesi gerektigi tespit
edilmistir. Kutbi Girdap fenomenine iligkin 6grencilerin tamamina yakininin herhangi bir
goriise sahip olmadigi, goriisii olan 6grencinin de kavramsal yanilgiya sahip oldugu tespit
edilmistir. Ozel yetenekli Ogrencilerin mevcut bes fenomendeki bilgi kaynaklarma
bakildiginda ise Kutup Isiklar: ve Geceyarisi Giinesi kavramlarinda en fazla frekansa sahip
cevabin “bilmiyorum/cevap yok” cevabi disinda “okul/6gretmen” oldugu, Buzul
fenomeninde “belgesel”, Donmugs Toprak fenomeninde bilgi kaynaklarinin “haber, belgesel
ve okul/6gretmen” oldugu, kutbi girdap kavramindaki tek cevabin ise “haber” oldugu tespit
edilmistir. Ozel yetenekli dgrencilerin fiziki bilimler alanindaki fenomenlere asina oldugu
ancak yer bilimleri alanindaki fenomenlere uzak kaldigi aragtirma sonucunda tespit
edilmistir. Tiim 6grencilere yonelik kutup bolgelerine iliskin canli bilimleri ile sosyal ve
beseri bilimler alanlarim1 da kapsayan calismalarin yiiriitiilmesi ve bilim insanlarinin
farkindalik olusturmasi adina 6gretmen egitimine destek vermesi 6nerilmektedir.

Anahtar Kelimeler: Buzul, Donmus Toprak, Geceyarisi Giinesi, Kutbi Girdap, Kutup
Istklart
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The polar regions have a crucial role in which many different physical processes can
be studied and where we can learn about the natural and global processes of our planet. For
this reason, it is thought that sharing the knowledge of scientists conducting their research
in these regions with educators and transferring them to their students will help the rapid
spread of knowledge and increase the interest in polar regions. The aim of this research is to
determine the views of gifted students on some polar phenomena and to investigate the origin
of the sources of information they use in the process of obtaining information. A total of 27
gifted students studying in a Science and Art Center in the Western Black Sea Region, with
grade levels between 8-11 has participated. One of the qualitative research methods, the
phenomenology method was used in the study. As a data collection tool, 5 open-ended
questions on polar phenomena and as sub-questions of this question, the formation processes
and sources of information were asked. The obtained data were analyzed by descriptive
analysis. Basic findings in the research; Regarding the phenomenon of “Auroras”, it has been
observed that about half of the gifted students have an idea about the auroras, but a very
small part of them give a scientific answer about the formation of auroras. It has been seen
that the “Permafrost” phenomenon provided convenience in definition due to the
associations of the concept, but no scientific explanation could be made about how it is
formed. It has been found that they can give a partially correct answer to what the “Midnight
Sun” phenomenon is and how it originated. It was determined that some of the students gave
acceptable answers regarding the “Glacier” phenomenon, but their views on how it occurred
should be supported. It was determined that almost all of the students did not have any
opinion regarding the “Polar Vortex” phenomenon, and the student who had an opinion also
had misconceptions. When we look at the sources of knowledge of gifted students in the
current five phenomena, the answer with the highest frequency in the concepts of Aurora
and Midnight Sun is "school / teacher" except for the answer "I don't know / no answer",
"Documentary” in the Glacier phenomenon, "news, documentary and school / teacher” and
the only answer in the concept of Polar Vortex is “news”. As a result of the research, it has
been determined that gifted students are familiar with the phenomena in the physical sciences
but stayed foreign to the phenomena in the field of earth sciences. It is recommended to
conduct studies that include life sciences, social sciences and humanities related to polar
regions for all students and the scientists support teacher education in order to raise
awareness.

Keywords: Aurora, Glacier, Midnight Sun, Permafrost, Polar Vortex
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Aktif tabaka, permafrost ile yerylizii arasinda bir ortii gorevi goriir. Atmosferik ya da
yiizeysel kosullarin degisiminden en fazla etkilenen permafrost bileseni olmasinin yaninda,
organik siireclerin ¢ogunlugu da bu tabakada goézlenir. Bu ¢alisma, Barton Yarimadasinda
permafrost alanlarin fazlaca gozlendigi KGL-1 ¢alisma alaninda gozlenen farkli organizma
tiirleri ve aktif tabaka degisimleri ile alandaki ylizey sularinin iliskisini incelemektedir. Bu
amagla, alanda elektrik (dogru akim Ozdireng), elektromanyetik (yer radari) ve sismik
(tomografi ve yiizey dalgasi) olgimleri yapilirken, sinirli derinlikte arastirma gukurlari
acilmis ve cesitli zemin 6rneklemeleri yapilmistir. Derlenen 6rnekler incelenen bolgede ana
kayay1 temsil eden volkanik ve piroklastik kayalara ait andezit ve bazalt kaya pargalarini ve
bunlarla iligkili plajiyoklas, piroksen, epidot, opak mineraller ve demiroksitlesmis
minerallerin varhigini gostermektedir. incelenen alanda yiizey sularinin aktif tabakay1 iki
farkli sekilde karakterize ederek doygun ve doygun olmayan seviyeler yarattigi saptanmistir.
Ayrica yiizey sularinin, inceleme alanindaki siireksiz permafrost yapisi ve su tutmaya uygun,
gecirimli birimlerinden yararlanarak daha derinlere sizdig1 ve permafrost tablasinin altinda
genis bir doygun alan olusturdugu goriilmiistiir. Diger taraftan, aktif tabakanin {istiindeki
organik faaliyetler ise ylizey sularinin alandaki dagilimi nedeniyle kisa mesafeler igerisinde
belirgin degisimler gostererek, alanda farkli yosun (Sanionia) ve likenlerin (Ochrolechia ve
Usnea) olusumuna olanak sagladigi gézlenmistir. Bununla beraber, yer radar1 6l¢timlerinde
ve gbzlem cukurlarinda organik tabaka ile aktif tabaka arasinda siyah kil ile karakterize olan,
5-7cm kalinliginda ve yanal siireklilige sahip bir tabaka tespit edilmistir. Bu tabakanin, bahsi
gecen canl tiirlerinin kalintist olarak organik maddece zengin malzeme sayesinde olustugu
diisiiniilmektedir. Inceleme alanindaki aktif tabaka profilinden derlenen &rnekler iizerinde
yapilan incelemeler nem oranimnin yiiksek oldugu kesimlerde toplam organik karbon
miktarinin da yiiksek olduguna isaret etmektedir.
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190




4. Ulusal Kutup Bilimleri Caligtayi
22 Ekim 2020

THE EFFECTS OF SURFICIAL WATERS TO ACTIVE LAYER IN
PERMAFROST REGIONS: EXAMPLE FROM THE BARTON PENINSULA
(KING GEORGE ISLAND/WEST ANTARCTICA)

Mustafa SENKAYAL", Alper GURBUZ?* Kim KWANSOO?, Joohan LEE?, Hakan
KARSLI!
! Karadeniz Technical University, Geophysical Engineering
2 Nigde Omer Halisdemir University, Geology Engineering
3 Korea Polar Research Institute

(*msenkaya@Kktu.edu.tr)

The active layer acts as a cover between the permafrost and earth surface. In addition
to being a permafrost component organic processes are also observed in this layer which
represent the most affected part from the changes in atmosphere or surface conditions, . This
study investigates the relationship between the variation of simple and composite organism
types and the changes in the active layer, and the surficial waters in the KGL-1 site where
the permafrost areas are mostly seen. For this purpose, while the electrical (direct-current
resistivity), electromagnetic (ground penetrating radar), and seismic (tomography and
surface waves) data were acquired, research pits with limited-depth and various ground
sampling were fulfilled. The analysis of the samples indicates the presence of andesite and
basalt fragments and plagioclase, pyroxene, epitode, opaque minerals and iron oxidized
minerals associated with the volcanic and pyroclastic main rocks. It is determined that the
surficial waters characterize the active layer in two different ways and creating saturated and
unsaturated levels. Also, the surficial waters infiltrate deeper due to the discontinues
structure of permafrost in the study area and high permeable character of units, a wide
saturated level forms under the permafrost table. On the other hand, the organic activities
above the active layer showed significant changes in short distances due to the distribution
of the surficial waters and allowing the existence of different organisms in the area such as
the moss (Sanionia) and various lichens (Ochrolechia and Usnea). Moreover, a black clay
layer with a thickness of 5-7 cm is detected in the active layer by both ground penetrating
radar and research pits. It is thought that the layer had been formed by the remains of the
mentioned living species as high organic matter. Finally, analyses of the collected samples
from the research pits indicate that the total organic carbon amount is high in areas where
the humidity is high.

Keywords: Permafrost, Active layer, Organic layer, Lichen, Moss
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PERMAFROSTLARDA AKTiF KATMAN DiINAMIiGiNE COK PARAMETRELI
YAKLASIM (KING GEORGE ADASI, BATI ANTARKTIKA)

Alper GURBUZ! *, Nizamettin KAZANCI?, Halim MUTLU? Mehmet Salim ONCEL?,
Esra GURBUZ*, Mustafa SENKAYA®, Miimtaz KIBAR®
Nigde Omer Halisdemir Universitesi, Miithendislik Fakiiltesi, Jeoloji Miithendisligi
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2 Ankara Universitesi, Miithendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Gélbast,
Ankara
3Gebze Teknik Universitesi, Miihendislik Fakiiltesi, Cevre Miihendisligi Boliimii, Gebze,
Kocaeli
4 Aksaray Universitesi, Miihendislik Fakiiltesi, Harita Miithendisligi Boliimii, Aksaray
SKaradeniz Teknik Universitesi, Mithendislik Fakiiltesi, Jeofizik Miihendisligi Bolimii,
Trabzon
® Ankara Universitesi, Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii, Diskapi,
Ankara

(*agurbuz@nigde.edu.tr)

Antarktika kitasinin buzla kapli olmayan alanlarinin %20’si kitanin bati kesiminde
yer almaktadir. Bu gibi alanlar, geneli kalin buz ortiisiiyle kapl kita {izerinde permafrostlarin
calisilmasi agisindan hem daha erisilebilir konumlarda bulunmalari, hem de kita iizerinde
her gecen giin hizlanarak artan antropojenik etkilerin tehdidine agik olmalari nedeniyle
ozellikle dikkat ¢ekicidir. Kitada bu tiir soguk ortam olusuklarinin taninmas yiiz y1l kadar
Oncesine uzanmasina ragmen, ¢ok parametreli yaklagimlarla yapilan ¢aligmalar hala ¢ok
azdir. Burada sunulan ¢alisma kapsaminda, Bati Antarktika'daki King George Adasi'nin
Barton Yarimadasi'nda bulunan permafrostlarin aktif katmanlari {izerinde bu tiir bir yaklagim
uygulanmistir. Calismanin bu boéliimiinde yarimadanin {i¢ noktasindan toplanan ve toplam
uzunlugu 100 cm'nin iizerinde olan karot Ornekleri kullanilmistir. Permafrost aktif
katmanlarinin dinamiklerini anlamak igin yiiksek ¢oziiniirliikli jeokimyasal ve fiziksel
ozellikleri ve tane boyutu parametreleri analiz edilmistir. Elde edilen sonuglar ayrica
toplanan karotlarin konumsal ¢esitliliklerinden kaynaklanan farkli faktorleri karsilastirmak
i¢in de kullanilmistir.

Bu calisma T.C. Cumhurbagkanligi himayesinde, T.C. Sanayi ve Teknoloji Bakanlig1
uhdesinde ve ITU Kutup Arastirmalar1 Uyg-Ar Merkezi koordinasyonunca gerceklestirilen
TAE-III-Ikili Is Birligi Projeleri kapsaminda desteklenmistir.

Anahtar Kelimeler: Permafrost, jeokimya, fiziksel parametreler, tane boyu, Barton
Yarimadasi
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MULTI-PARAMETER APPROACH TO ACTIVE LAYER DYNAMICS IN
PERMAFROSTS (KING GEORGE ISLAND, WEST ANTARCTICA)

Alper GURBUZ! *, Nizamettin KAZANCI?, Halim MUTLU? Mehmet Salim ONCEL?,
Esra GURBUZ*, Mustafa SENKAYA®, Miimtaz KIBAR®
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Kocaeli, Turkey
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®Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimi,
Trabzon, Turkey
® Ankara Universitesi, Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii, Diskapi,
Ankara, Turkey

(*agurbuz@nigde.edu.tr)

West Antarctica includes 20% of the ice-free areas of the continent. Such areas are
conspicuous to study permafrost due to both being situated in more accessible positions to
study and being open to threat of anthropogenic effects rapidly increasing over the continent.
Although the recognition of such cold environment formations extends a century ago on the
continent, studies with multi-parameter approaches are still very few. In our study, we
performed such an approach on active layers of permafrost areas located on the Barton
Peninsula of King George Island in West Antarctica. Core samples that were collected from
three locations on the peninsula with a total length over 100 cm are used in this part of the
study. High resolution geochemical and physical characteristics and grain size parameters
are analysed to understand the dynamics of active layers of permafrost formations on the
island. The obtained results are also used to compare different factors that caused from the
spatial variations of collected cores.

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-I1I-Bilateral
Research Projects.

Keywords: Permafrost, geochemistry, physical parameters, grain size, Barton Peninsula
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RASAT VE GOKTURK VERILERININ KUTUP CALISMALARINDA
KULLANIM OLANAKLARI

H. Hakan YAVASOGLUY", Burcu OZSOY?, Ozgiin OKTAR?, Sinan YIRMIBESOGLU*
TUBITAK MAM Kutup Arastirmalari Enstitiisii

(*hakan.yavasoglu@tubitak.gov.tr)

Kutup bolgeleri bilimsel ¢alismalar i¢in olduk¢a zorlu sartlara sahiptir. Bilimsel
ornekleme, gozlemleri dogrulama ve yerinde testler yapabilmek i¢in kutup bolgelerinde
sinirli cografi erisim vardir. Kiy1 bélgelerde i¢ bolgelere nispeten yumusak olan iklim, kolay
olan ulagim ve lojistik sartlar, i¢ bolgelere dogru negatif yonde degismektedir. Genis
alanlarda bilimsel veri veya gézlem gerektiren canli yasaminin izlenmesi, iklimsel verilerin
toplanmasi ve buzul vb. ¢alismalarda bahsedilen zorluklardan dolay1 farkli tekniklerden
yararlanilmaktadir. Bu tekniklerden en 6nde geleni uzaktan algilamadir. Hava araclar1 ve
uydular ile veri toplamaya dayanan bir tekniktir. Diinyanin diger bolgelerinde birgok amag
icin kullanilan uzaktan algilama teknigi kutup bolgelerinin gézlenmesi, takibi ve degisiminin
anlasilmasi i¢in de kullanilmaktadir.

Uzaktan algilama verileri, genis alanlar i¢in genellikle uydu bazli sensorler ile
toplanmaktadir. Lokal alanlarda ise hava aracglar1 ile de veri toplanan sistemler vardir.
Ulkemizde son dénemde uydu sistemleri, uzay ve uzaktan algilama iizerine milli teknoloji
gelistirilmesi i¢in ¢alismalar hizla devam etmektedir. Ulkemiz envanterinde var olan Rasat
ve Goktiirk uydulari ile lilkemiz sinirlar1 iginde ¢aligmalar yapildig: gibi kutup yoriingeli bu
uydularin verileri ile kutup bdolgeleri icin de ¢alismalar yapilmaktadir.

Bu calismada, Antarktika’da calismalarimizin merkezi olan Horseshoe adasi ve
etrafina ait Rasat ve Goktiirk uydu verileri ile yapilan ve/veya yapilabilecek caligsmalar
hakkinda bilgiler paylasilacaktir.

Anahtar Kelimeler: Kutup, Rasat, Goktiirk.
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POSSIBILITIES OF USING RASAT AND GOKTURK DATAS IN POLAR
STUDIES

H. Hakan YAVASOGLUY", Burcu OZSOY?, Ozgiin OKTAR?, Sinan YIRMIBESOGLU*
TUBITAK MAM Polar Research Institute

(*hakan.yavasoglu@tubitak.gov.tr)

Polar regions have very difficult conditions for scientific studies. There is limited
geographic reach in the polar regions for scientific sampling, verification of observations,
and in-situ testing. The climate, easy transportation and logistics conditions in the coastal
regions change negatively towards the inner regions. Different techniques are used due to
the difficulties mentioned in the studies that monitoring living life in large areas requiring
scientific data or observation, collecting climatic data and glacier etc. The foremost of these
techniques is remote sensing. It is a technique based on collecting data with aircraft and
satellites. The remote sensing technique, which is used for many purposes in other parts of
the world, is also used to understand the observation, tracking and change of polar regions.

Remote sensing data are collected by satellite-based sensors for large areas. In local
areas, there are systems where data is collected by aircraft. In our country, studies are
continuing rapidly to develop national technology on satellite systems, space and remote
sensing. Studies are carried out within the borders of our country with the Rasat and Goktiirk
satellites, which are in the inventory of our country, as well as studies for the polar regions
with the data of these satellites with polar orbits.

In this study, information about Horseshoe Island, which is the center of our work in
Antarctica, and its surroundings, with the satellite data of Rasat and Goktiirk, will be shared.

Keywords: Polar, Rasat, Goktiirk.
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ROBERT ADASINDAKI (GUNEY SHETLAND, ANTARKTIKA) ZEOLIT GRUBU
MINERALLERIN KOKENLERININ VE OLUSUM SARTLARININ SIVI
KAPANIM BULGULARIYLA BELIRLENMESI

Raif KANDEMIR!?, Yilmaz DEMIR® ", Ciineyt SEN?, Ufuk Celal YAGCIOGLU?
'Recep Tayyip Erdogan Universitesi, Miihendislik ve Mimarlik Fak. Jeoloji Miihendisligi
Boliimii, 53100 Fener-Rize
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(*yilmaz.demir@erdogan.edu.tr)

Calisma alani, Antarktika Kitasi’inin KB’sindaki Giiney Shetland Adalarinda yer
alan Robert adasinda yeralir. Giiney Shetland Adalar1 Jura’dan Kuvaterner’e kadar gelisen
ada yay1 volkanizmasiyla sekillenmislerdir. Calisilan 6rnekler Tiirkiye Antarktika Bilim
Sefer-11 (Turkish Antarctic Expedition-II) kapsaminda 2018 Mart-Nisan aylarinda
alimmistir. Calismaya konu olan ornekler, Robert Adasi’ndaki buzuldan arinmis kara
alaninda yilizeyleme veren Coppermine Formasyonu’ndan alimmislardir. Volkanik ve
volkano-klastik kayaglardan olusan Coppermine Formasyonu’nun yas1 onceki ¢aligmalarda
Kretase olarak verilmistir. Coppermine Formasyonu ayrica daha gen¢ yash bazaltik ve
bazaltik andezitik dayklarla kesilmistir. Formasyon icerisinde yer yer olduk¢a gézenekli
seviyeler bulunmaktadir. Bu gozeneklerin boyutlart mm ile dm arasinda degismektedir.
Yapilan bu ¢alismada, gézeneklerin zeolit grubu minerallerce dolduruldugu belirlenmistir.
Zeolitler lizerinde yapilan XRD, SEM ve EDS analizleri bu minerallerin analsim, natrolit ve
tompsonit minerallerinden olustugunu gostermistir. Genellikle kiiresel ve elipsoidal sekilli
dolgularin dis kisimlarinda bantli ve tanesel/kiitlesel analsimler kristallenirken, i¢ kisimlari
ise 1s1nsal ve lifsi natrolit ve tomsonitler kristallenmistir.

Analsim ve natrolitlerde yapilan sivi kapanim ¢alismasi bu minerallerin 83-268 °C
aras1 sicakliklarda olustugunu gostermistir. Sivi kapanimlarin &tektik sicakliklart bu
minerallerin NaCl’nin baskin oldugu ¢ozeltilere bagl olarak olustugunu, bu ¢ozeltilerde
sinirl miktarda MgClz ve CaCly tiirii tuzlarin bulunabilecegini gostermektedir. -2,1- 0 °C
arasinda degisen Tm-ice sicakliklarina gore sivi kapanimlarin tuzluluklar1 0 ila 2.9 ag. %
NaCl esdegeri arasinda hesaplanmistir. Okyanus suyunun ortalama tuzluluk miktarinin
altindaki bu degerler analsim-natrolitleri olusturan ¢ozeltilerin meteorik kokenli oldugunu
gostermektedir. Analsimlerin olusumu, buzullarin erimesiyle agiga ¢ikan sularin volkanik
kayagclar i¢indeki haraketi sirasinda yan kayaclardan ¢6zdiigii iyonlart bu kayaclar igindeki
bosluklarda c¢okeltmesiyle agiklanabilir. Silisyum aktivitesinin azalmasina bagli olarak
bosluklarda ©Once analsim kristalleri, daha sonra natrolitler olusmustur Analsim ve
natrolitlerin serbest olusum enerjisi hesaplamalar1 bu minerallerin verilen sicaklik araliginda
olusabilecegini dogrulamaktadir.

Bu ¢alisma T.C. Cumhurbaskanligi himayesinde, T.C. Bilim, Sanayi ve Teknoloji
Bakanligi uhdesinde ve ITU Kutup Arastirmalart Uyg-Ar Merkezi koordinasyonunca
desteklenmistir.

Anahtar Kelimeler: Antarktika, Robert Adasi, Coppermine Formasyonu, zeolit, analsim
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FLUID INCLUSION EVIDENCE ON DETERMINING THE SOURCE AND
FORMATION CONDITIONS OF THE ZEOLITE GROUP MINERALS IN THE
ROBERT ISLAND, SOUTH SHETLAND ISLANDS, ANTARCTICA
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The study area is located at the Robert Island in the South Shetland Islands in the
NW of the Antarctic Peninsula. The South Shetland Islands were shaped by the island arc
volcanism that developed from the Jurassic to the Quaternary period. Investigated samples
were taken in the scope of Turkish Antarctic Expedition (TAE-II) in 2018 March-April.
Samples were taken from the Coppermine Formation which exposed the glacier free land
area on Robert Island. The age of the Coppermine Formation, which consists of volcanic
and volcano-clastic rocks, was given as Cretaceous in previous studies. The Coppermine
Formation was cut by younger basaltic and basaltic andesitic dykes. There are quite porous
levels in the formation. The size of these porous ranges from mm to dm. In this contribution,
the pores were interpreted to have been filled by zeolite group minerals. XRD, SEM and
EDS analysis of zeolites showed that these minerals are composed of analcime, natrolite and
thompsonite. Usually banded and granular/mass analcimes are crystallized outher surfaces
of spherical and ellipsoidal shaped porouses, while radial and fibrous natrolites and
tomsonites are crystallized in the inner parts.

Fluid inclusion studies performed in analcime and natrolites indicate that these
minerals were formed at temperatures between 83 and 268 °C. The eutectic temperatures of
the fluid inclusions indicate that these minerals were formed from the NaCl dominated
solutions, and limited amount of MgCl. and CaCl can also be found in these solutions.
Salinity of these inclusions were calculated between 0 to 2.9 wt%NaCl equ. according to
measured Tm-ice values in the range of -2 to 0 °C. These salinity values which are lower
than the average oceanic water indicate that formation of analcime—natrolites were closely
associated with meteoric solutions. The formation of analcime-natrolites in the cavities of
these volcanites may have been interpreted by the leaching from host rocks by the meteoric
solutions. Accordingly, due to the decrease in silicon activity, firstly analcime crystals and
then natrolites were formed in the cavities.The thermodynamic calculation of free gibbs
energy confirm that these minerals may form at the given temperatures range.

This study was carried under the auspices of the Turkish Republic Presidency,
supported by the Ministry of Science, Industry, and Technology, and coordinated by Istanbul
Technical University (ITU) Polar Research Center (PolReC).

Keywords: Antarctica, Robert Island, Coppermine Formation, zeolite, analcime

197




4. Ulusal Kutup Bilimleri Caligtayi
22 Ekim 2020

RUSYA FEDERASYONU’NUN iC SUYOLLARI, NEHIRLERI VE SUNI
KANALLARI UZERINDEN BAL’l:IK_])ENiZI’NpEN KUZEY BUZ DENIZI’NE
ULASIMININ DUNU, BUGUNU VE YARINI

Hiiseyin KARABULUT?® "
Milli Egitim Bakanlig

(*hkarabulut0766@hotmail.com)

Bu arastirmanin konusu i¢ su yollarinin ve suni olarak insa edilen su kanallarinin tilke
ekonomisindeki yeri ile Baltik Denizi-Beyaz Deniz arasinda baglant1 saglayan kanallar,
nehirler ve gollerdir. Calismada 6nce diinya tizerindeki belli basli 6nemli i¢ su yollarinin ve
kanallarin iizerinde yapilan tagimacilik faaliyetleri ile ticaretteki 6nemi {izerinde durulacak.
I¢ su yollarinin kara, hava ve demir yollarina gére daha ekonomik ve ekolojik boyutu
incelenerek ardindan Rusya Federasyonu’nun Beyaz Deniz-Baltik Denizi baglantisini
saglayan i¢ su yollari, kanallar1 ve gdllerinin ticarete yaptiklari ve yapabilecegi katkilar
incelenmeye calisilacaktir.

Anahtar Kelimeler: /¢ Su Yollari, Nehir, Kanal, Baltik Denizi, Kuzey Buz Denizi
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SOGUK MARUZIYETINDE iNSAN VUCUDUNDAKI VITAL PARAMETRELER,
KARDIYOVASKULER SISTEM ve BILISSEL FONKSIYONLARDAKI
DEGISIKLIKLER

Ozgiir ALTINBAS! 2"
'Gaziantep Universitesi, T1p Fakiiltesi, Kalp ve Damar Cerrahisi ABD/ Saglik Hizmetleri
MYO, Gaziantep, Tiirkiye
?Kocaeli Universitesi, Hukuk Fakiiltesi, Kocaeli, Tiirkiye

(*ozgur_altinbas@yahoo.com)

Insan performansimin soguk ortamlarda hem fiziksel hem de psikolojik agidan
maruz kaldig1 zorluklar, bu bolgelerde artan mesleki ve rekreasyonel faaliyetler nedeniyle
aragtirtlmasi gereken dnemli bir konudur.

Insanin soguga verdigi fizyolojik tepkiyi etkileyen birkag faktdr; viicut kompozisyonu,
zindelik, cinsiyet, yas, egzersiz, diyet, genel saglik durumu ve maruziyet siiresidir ve vital
parametreler degerlendirilmesi gereken ilk kriterlerdir.

Vital parametreler viicut 1sis1, kan basinci, dakikadaki nabiz sayis1 ve dakikadaki
solunum sayis1 olarak tanimlanabilir. Bu parametrelerin normal degerleri; koltuk altindan
viicut 1s1s1 (36,5 © C-37 © C), kan basinci (120/80 mmHg- ortalama), nabiz (60-100 / dakika)
ve solunum hiz1 (12-20 / dakika) seklindedir.

Hiperventilasyon adi verilen solunum hizindaki artig, viicudun soguk havaya
verdigi ilk tepkidir. Bunun yani sira soguga maruz kalindiginda dis ortam 1s1 aligverisi
nedeniyle viicut 1s1s1 diiger ¢ilinkii 1s1 akisinin yonii ylksekten diisiige dogru gergeklesir.
Soguk, ayrica i¢ organlarin 1s1 dengesini korumak ig¢in ciltte, kollarda ve bacaklarda
vazokonstriksiyona neden olan sempatik sinir sistemini uyarir. Soguktan kaynaklanan
vazokonstriksiyon kan basincini artirir. Nabiz ayni1 zamanda yiiksek kalp yiikii nedeniyle de
artar ve bu durum miyokard enfarktiisii i¢in bir risk faktoriidiir.

Soguga maruz kalmak sadece fiziksel performansi degil ayn1 zamanda bilissel
performansi da etkiler. Soguk maruziyetinin karmasik gorevlerin performansi tizerindeki
etkileri; hata sayisinda ve yanlis yanit hizinda artig ve yanlis alarm sayisinda artis olarak
gosterilmistir.

Sonug olarak, soguga maruz kalma insan viicudunu hem fiziksel hem de psikolojik
olarak etkiler. Bu klinik durumlarin molekiiler yolaklarinin aydinlatilmasi igin daha ileri
calismalara ihtiya¢ vardir.

Anahtar Kelimeler: Kardiyovaskiiler sistem, Bilissel performans, Soguk maruziyeti, Vital
parametreler
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COGNITIVE PERFORMANCE OF HUMAN BODY DUE TO COLD EXPOSURE

Ozgiir ALTINBASY 2"
1Gaziantep University, Medical Faculty, Department of Cardiovascular Surgery,
Gaziantep, Turkey
2Kocaeli University, Faculty of Law, Kocaeli, Turkey

(*ozgur_altinbas@yahoo.com)

The challenges of human performance in terms of both physically and
psychologically in cold environments is an important topic to be investigated due to
increasing occupational and recreational activities in such regions.

Several factors affect human physiological response to cold including; body
composition, fitness, sex, age, exercise, diet, health and duration of the exposure and vital
parameters are the inital criteria that should be evaluated .

Vital parameters can be described as body temperature, blood pressure, pulse and
breath rate (per minute). Normal values of these parameters are; body temperature from
armpit (36,5°C- 37°C), blood pressure(120/80 mmHg- appropriate), pulse (60-100/minute),
and respiratory rate (12-20/minute).

Increase in the respiration rate, called hyperventilation, is the body’s first response
to cold weather. Beside this while exposure to the cold, body temperature decreases due to
heat exchange because direction of the heat flow happens from higher to lower temperature.
Cold also stimulates the symphatetic nervous system that causes vasoconstriction in skin,
arms and legs to maintain the heat balance of the internal organs. Cold-induced
vasoconstriction increases blood pressure. Pulse also increases due to augmented heart work
and augmented heart work is a risk factor for the myocardial infarction.

Exposure to the cold affects not only the physical performance but also the cognitive
performance. The effects of cold on the performance of complex tasks were demonstrated
as an increase in the number of errors and the speed of incorrect response and as an increase
in the number of false alarms.

In conclusion, cold exposure affects the human body both physically and
psychologically. Further studies are needed to be to identify the molecular pathways of these
clinical situations.

Keywords: Cardiovascular system, Cognitive performance, Cold exposure, Vital
parameters
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TAE (ULUSAL BiLiM SEFERLERI) KAPSAMINDA KUTUP BILIMLERI

H. Hakan YAVASOGLU! *, Burcu OZSOY?, Ozgiin OKTAR!
TUBITAK MAM Kutup Arastirmalari Enstitiisii

(*hakan.yavasoglu@tubitak.gov.tr)

Kutup calismalari, 2020 y1li itibari ile T.C. Cumhurbagkanlig1 himayelerinde, Sanayi
ve Teknoloji Bakanligi uhdesinde ve TUBITAK Marmara Arastirma Merkezi (MAM)
Kutup Arastirmalart Enstitiisii (KARE) koordinasyonunda yiiriitilmektedir. 2017-2019
yillar1 arasinda Antarktika’ya yapilan ilk ii¢ Ulusal Bilim Seferi (TAE) iTU Kutup
Aragtirmalar1 Uygulama ve Arastirma Merkezi (PolReC) tarafindan koordine edilmistir. Bu
donemde, ilk Arktik seferi de icra edilmistir. Dordiincii Antarktika Bilim Seferi 2020 yili
icinde KARE koordinasyonunda tamamlanmistir.

Kutup bélgelerine yapilan 5 sefer sonucunda bilim insanlarimizin bu bolgelere ilgisi
artarak devam etmektedir. Bu donemde, kutup bolgeleri ile ilgili yaklasik 30 makale ve 20
Lisans Ustii Tezi yaymlanmstir. Seferlere 30 farkli kurumdan, 75 kisi katilmustir.
Diizenlenen seferlerin ilk ikisinde Sanayi ve Teknoloji Bakanlig1 koordinasyonunda bilimsel
projeler belirlenmis olup son iki seferde ise TUBITAK ARDEB iizerinden Kutup-1001 ve
Ikili Isbirligi cagrilari ile projeler belirlenmistir.

Bu calismada, kutup seferleri siirecinde icra edilen projeler, yaymlanan makaleler ve
tiretilen tezler hakkinda sayisal bilgiler sunulacaktir. Ayrica Ulusal Kutup Bilim Programi
kapsaminda planlanan ¢alismalarin degerlendirilmesi hakkinda bilgi verilecektir.

Anahtar Kelimeler: Kutup, Sefer, Bilim.
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POLAR SCIENCES WITHIN THE SCOPE OF TAE (TURKISH ANTARCTIC
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H. Hakan YAVASOGLU! *, Burcu OZSOY?, Ozgiin OKTAR*
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Polar studies are carried out under the auspices of the Presidency of Turkey, under
the responsibility of the Ministry of Industry and Technology and under the coordination of
TUBITAK Marmara Research Center (MRC) Polar Research Institute (PRI) since 2020. The
first three Turkish Antarctic Expeditions (TAE) to Antarctica between 2017-2019 were
coordinated by the ITU Polar Research Center (PolReC). During this period, the first Arctic
expedition was conducted. The fourth Antarctic Science Expedition was completed in 2020
under the coordination of PRI.

As a result of 5 expeditions to the polar regions, the interest of our scientists in these
regions continues to increase. During this period, approximately 30 articles and 20 Graduate
Theses on polar regions were published. 75 people from 30 different institutions participated
in the expeditions. In the first two of the expeditions, scientific projects were determined
under the coordination of the Ministry of Industry and Technology, and in the last two
expeditions, the projects were determined with the calls for Pole-1001 and Bilateral
Cooperation via TUBITAK ARDEB.

In this study, numerical information about the projects carried out during the polar
expeditions, articles published and theses produced will be presented. In addition,
information will be given about the evaluation of the studies planned within the scope of the
National Polar Science Program.

Key Words: Polar, Expedition, Science.
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TAE-4 KAPSAMINDA GOKYUZU PARLAKLIGI OLCUMU VE ANALIZi

Furkan Ali KUCUKY", Ceyhan KAHYA!, Zafer ASLAN?, Ozgiin OKTAR?, Burcu
0ZSOoY?
! istanbul Teknik Universitesi, Ugak ve Uzay Bilimleri Fakiiltesi, Meteoroloji
Miihendisligi Béliimii, Maslak, 34469, Istanbul
?Istanbul Aydin Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Béliimii,
Florya, 34295, Istanbul
STUBITAK MAM Kutup Arastirmalar1 Enstitiisii

(*falikucuk@gmail.com)

Gokbilimciler ve atmosfer bilimciler genellikle yasadigimiz evreni ve atmosferi
analiz etmek i¢in gokyliziinden gelen 15181 kullanirlar. Isik, atmosferde tozlar ve molekiiller
tarafindan dagilmis uzun bir yol izler. Sonug olarak, gokytiziindeki dogal parlaklik bozulur
ve artar. Gozlemler, gosteriyorki yanlis tasarlanmis yapay aydinlatmanin yayginlastikca
Diinya'daki yasamin olumsuz etkilendigini gostermistir. Kullanilan yapay aydinlatmalar
uzaklara kadar etkisini gosterebilmektedir. Bu da gece gokyiizii kalitesi hassas dl¢timlerini
olumsuz etkiler. Gece gokylizii parlaklig1 acisaniye kare basina kadir olarak verilir. Kadir
6lgegi bir logaritmik say1 dlcegidir. Gece gokyiiziinde yildiz gozlemi sirasinda iki yildizin
goriinen 151k siddetlerinin oran1 100 ise bunlarin kadirleri arasindaki fark 5 olarak sdylenir.
Diinya iizerinde karanlik gokyiiziine sahip ve gece gokylizii parlakligi miikemmel
sayilabilecek yerler smirlidir. Olgiim igin en sik kullanilan ise SQM cihazidir. Bu calismada,
TAE-4 boyunca Antarktika kitasindaki 62 S 58 W ve 66 S 66 W koordinatlar1 arasindaki
gokyiizii parlakligi verileri, SQM cihazi kullanilarak biiytikliik / a¢1 saniye® cinsinden
toplanmistir. Sefer boyunca gemiye sabitlenen SQM cihazi sayesinde birer saniyelik
araliklarla gokyiizii kalitesi 6l¢limii yapilmistir. Cihaz, geminin 151k ve dumanimnin elde
edilen verileri olumsuz etkilemeyecegi bir alana sabitlenmistir. Bunun yani sira sefer
boyunca olgiilen PMio ve PMas degerlerinin, gokyiizii kalitesi Olglimlerini olumsuz
etkiledigi gozlenmektedir. Partikiil miktar1 ile Aurora goériiniirliik oran1 arasinda bir ters
orant1 oldugu saptanmis ve bu iki parametrenin gokyiizii kalitesine etkisinin benzer oldugu
belirlenmistir. Subat ayinda yapilacak gozlemlerin atmosferik parametreler iizerinde
olumsuz etkileri oldugunu gosterdik. Bu, Subat ayinda yapilacak gézlemler i¢in Oncelikle
meteorolojik verilerin incelenmesi gerektigini gostermektedir. Subat 2020'de Olciilen
Ol¢iimlere bakildiginda bulut kapalilig1 5 / 8'e benzerken, aurora degerlerinin maksimum
yiizde 2 oldugu goriiliiyor. Bu da Antarktika'daki Horseshoe Adasi'nda yapilacak gokyiizi
gozlemleri igin atmosferik parametrelerin 6nemli oldugunun kaniti olarak sunulabilir.
Gokyliziinli gdzlemlemek ve atmosferik parametreleri 6lgmek i¢in bu Slgiimleri devam
ettirmek ¢cok 6nemlidir. Gokyiizii kalitesi 6l¢iimlerinin devam ettirilmesinin yaninda Aurora
gorlniirliigiiniin ve partikiil miktarindaki degisimin takip edilmesi gelecek caligsmalar
kapsaminda biiyiik 6neme sahiptir.

Anahtar Kelimeler: Antarktika, Isik Kirliligi, Gokyiizii Kalitesi
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MEASUREMENT AND ANALYSIS OF SKY BRIGHTNESS IN TAE-4
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11stanbul Technical University, Faculty of Aeronautics and Astronautics, Department of
Meteorological Engineering, Maslak, 34469, Istanbul
?Istanbul Aydin University, Faculty of Engineering, Department of Computer Engineering,
Florya, 34295, Istanbul
STUBITAK MAM Polar Research Institute

(*falikucuk@gmail.com)

Astronomers and atmospheric scientists usually use light from the sky to analyze the
universe and atmosphere we live in. Light travels a long way in the atmosphere, scattered by
aerosols and molecules. As a result, the natural glow in the sky deteriorates and increases.
Sky brightness is caused by two main sources as artificial and natural. Basic parameters are
the sunlight reflected from the moon and the earth, the diffusion of star lights in the
atmosphere. The brightness of the night sky is given in magnitude per frame
(magnitude/angle seconds?). The magnitude scale is a logarithmic number scale, that is, a
scale of small numbers representing large numbers. If the ratio of the apparent light
intensities (incoming photon numbers) of the two stars (100) is 1/5, the difference between
their magnitudes is defined as 1 magnitude. This means that if the difference between the
apparent brightness of the two stars is 5 magnitudes, the light intensity ratio is 100. The sky
quality meter (SQM) is a tool for measuring the brightness of the night sky. It is usually used
by amateur astronomers, also used by astronomers and atmospheric sciences for the place
selection of an observatory or subsequent monitoring of the stars. The main purpose is a
device used to measure light pollution and the direction of light scattering. In the study, the
sky brightness data between 62 S 58 W and 66 S 66 W coordinates in the Antarctica
continent were collected in terms of magnitude/anglesecond? using the SQM device. Thanks
to the SQM device, which is fixed to the fenced deck throughout the expedition, sky quality
measurement was held at one-second intervals. Looking at the measurements measured in
February 2019 and February 2020, cloud coverage is similar to 5/8, while the aurora values
are seen to be at a maximum of 2 percent. In PM2s and PMyo values obtained in February
2020, there is no peak value compared to 2019. This shows that it can be presented as proof
that atmospheric parameters are significant for sky observations to be carried out on
Horseshoe Island in Antarctica.

Keywords: Antarctica, Light Pollution, Sky Brightness
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TOPLUM 5.0: OLANAKLAR VE HANDIKAPLAR

Abdulkadir BUYUKBENGOL "
Marmara Universitesi Sosyal Bilimler Enstitiisii

(*abdulkadir.buyukbingol@gmail.com)

Tarih boyunca farkli ekonomik, siyasal, kiiltiirel ve teknolojik yapilarla etkilesim
icerisinde olan insanlik, siirekli bir degisim gostermektedir. Ozellikle BIT etkisiyle
gelistirilen inovasyonlar, bu degisimi daha dinamik bir hale getirmistir. Genel anlamda kirk
bin yil siirdiigii belirtilen avci-toplayici donem; ekip bigmenin ve hayvanlarin
evcilestirmesinin 0grenildigi 10 bin yillik donem ve 1768’de James Watt tarafindan buhar
makinesinin bulunmasiyla baglayan sanayi donemi, siireleri agisindan incelendiginde bu
dinamizm daha acik bir bicimde kendini gostermektedir. Sadece ii¢ yiiz yil sonra yeni bir
cagdan bahsedilebilmesi ise “degisim” ve “hiz”” kavramlarinin gelecekte daha girift bir iliski
icinde olacagina isaret etmektedir. Yaptigr aragtirmalara dayanarak gelecege dair
ongoriilerde bulunan Toffler’in, insanligin gelisimini iice bolerken, yeni degisim dalgasinin
birkag 10 yilda tamamlanacagini sdylemesi de bu yargiy1 kuvvetlendirmektedir.

Peki, bu degisim ne anlama gelmektedir? Tarih boyunca insanin her tiirlii eyleminin
mutluluk odakli oldugunu bildirmektedir. Bu amag icin hukuk, ekonomi, siyaset ve bagl
alanlar, edinilen yeni bilgiler ve gelistirilen yeni teknikler dogrultusunda, siirekli yeniden
diizenlenmektedir. Fakat giiniimiizde degisimin daha sofistike hal aldig1 s6ylenebilir. Cilinkii
bilgi birikimi sonucu ara¢ gere¢ iretimi yapilirken, simdi bizzat bilginin kendisi
islenmektedir. Cagimizin toplumlarinda, bilginin giderek sanayi toplumundaki iiretim
faktorlerinin yerini aldigini sdylenirken bu durum kast edilmektedir.

Inceleyici bir yaklasimla literatiir odakli hazirlanan bu nitel ve teorik ¢aligmada,
stirdiiriilebilir refah i¢in ‘“hayallerin toplumu”nun insa edilecegi hedefiyle hazirlanan
Toplum 5.0 projesinin olanak ve handikaplari konu edinilmektedir. Amag, gelecekteki
sorunlar ve ¢oziimlerine yonelik gerekli bilimsel ve teknolojik altyapiy1 olusturacak stratejik
adimlarin atilabilmesi i¢in titiz bir incelemeyle, kiiresel ¢aptaki diger caligmalara miitevazi
bir katki sunmaktir. Gelecegin insanindan bahsedilirken bilim kurgu filmlerinin miras1 olan
cyborglar, teknolojinin duyusal hale gelmesiyle birlikte konusulmaya baslanan transhuman
gibi “insantistii” varliklarin yerine, simdi bizzat insanin kendisinin “iistiin” hale getirilmesi
plani, projenin baslica hedeflerinden oldugu goriilmektedir. Ne ki, bir basaridan s6z
edebilmek icin, proje iceriginde acgiklanan duvarlarla birlikte, tespit edilen handikaplarin
astlmas1 gerekmektedir.

Anahtar Kelimeler: Toplum 5.0, Akilli Toplum, Siirdiiriilebilirlik, Teknoloji
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SOCIETY 5.0: POSSIBILITIES AND HANDICAPS
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Humanity, which has been interacting with different economic, political, cultural and
technological structures throughout the history, is constantly in a changing. Today, with the
effect of Information and Communication Technologies (ICT), it can be said that, this
change has become more dynamic due to the relationship patterns in social life and
reconstruction of formation all aspects of the personal life. In general meaning, when it is
examined in terms of the hunter-gatherer period, which lasting 40 thousand years, learning
to cultivate and domesticate animals period, which lasting 10 thousand years, and the
industrial period that started in 1768 by James Watt was discovered the steam machine, this
dynamism manifests itself more clearly. The fact that a new era can be mentioned only three
hundred years later, indicates that the concepts of “change” and “speed” will have a more
intricate relationship with people in the future. Toffler, who made predictions about the
future based on his research also, while dividing the development of humanity into three
periods, tells that the new wave of change will be completed in a few 10 years, strengthens
this judgment.

So what does this change mean? He reports that all kinds of human actions were
focused on happiness throughout history. For this purpose, law, economy, politics and
related fields are constantly reorganized in line with the new knowledge and new techniques
developed. But today it can be said that change is getting more sophisticated. Because while
the production of tools is made as a result of knowledge, now the information itself is
processed. In the societies of our age, when it is said that knowledge gradually takes the
place of production factors in industrial society, this situation is meant.

In this qualitative and theoretical study prepared with an analytical approach and
focusing on the literature, the possibilities and handicaps of the Society 5.0 project, which is
prepared with the aim of building a "society of dreams"” for sustainable prosperity, is the
subject. The aim is to make a modest contribution to other global studies, with meticulous
scrutiny so that the strategic steps that will form the necessary scientific and technological
infrastructure for future problems and solutions can be taken. While talking about the people
of the future, instead of the "superhuman™ beings such as cyborgs, which are the legacy of
science fiction movies and transhuman, which have started to be talked about with the
sensoryization of technology, now it is seen that the plan to make the human himself
"superior” is one of the main goals of the project. However, in order to be able to talk about
a success, it is necessary to overcome the determined handicaps with the walls explained in
the project content.

Keywords: Society5.0, Smart Society, Sustainability, Technology
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TROPOSFER VE DENIiZ / BUZ SEVIYESI REFLEKTOMETRESI GOZLEM
ISTASYONLARININ 4. TURKIYE ANTARKTIK BILIiM SEFERi KAPSAMINDA
ANTARKTIKA HORSESHOE ADASI'NA KURULUMU
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KARABULUT?, V. Engin GULALS3, Ozgiin OKTAR?, Burcu OZSOY?, Himmet
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Yistanbul Teknik Universitesi
2Tiibitak Marmara Arastirma Merkezi Kutup Arastirmalar1 Enstitiisii
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(*selbesoglu@itu.edu.tr)

Son yillarda GNSS Teknigi, GNSS Meteorolojisi ve GNSS Reflektometresi
Yontemleri kullanilarak gézlemlenen atmosferik su buhari, deniz, buz ve kar seviyeleri gibi
onemli parametrelerle kiiresel iklim degisikliginin izlenmesinde etkili bir destekleyici arag¢
haline gelmistir. Kiiresel Olcekte tiim bolgelerden daha hizli 1sinan Antarktika'da iklim
degisikligini incelemek, gelecekteki iklim degisikligini daha dogru tahmin etmek igin ¢ok
onemlidir. Diinya'nin iklim degisikligi etkilerinin izlenebilmesi i¢in 118Y322 No’lu
TUBITAK Projesi kapsaminda GNSS Meteorolojisi ve GNSS Reflektometresi teknikleri ile
24 Subat 2020 tarihinden itibaren Antarktika’da atmosferik su buhari degisimleri, kar
derinligi ve buz kalinlig1 degisimleri gozlemlenmektedir. Bu ¢calismada, Troposfer ve Deniz
Seviyesi Reflektometresi Gozlem Istasyonu ile Troposfer ve Kar / Buz Seviyesi
Reflektometresi Gozlem Istasyonunun 4. Ulusal Antarktika Bilim Seferi’nde Antarktika
Horseshoe Adasi’na kurulum asamalar1 anlatilmistir. Bu kurulum calismasi, meteorolojik
kosullar, off grid enerji sisteminin en saghkli sekilde giines ve riizgar enerjisinden
beslenmesi ve bdlgede olusabilecek buzul olusumu ve kayag pargalanmasi gibi jeolojik
parametreler de goz Oniine alinarak yapilmastir.

Anahtar Kelimeler: GNSS Meteorolojisi, GNSS-R, Antarktika, Troposfer, Buzul, Su
buhart.
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INSTALLATION OF TROPOSPHERE AND SEA/ICE LEVEL
REFLECTOMETER OBSERVATION STATIONS TO HORSESHOE ISLAND IN
ANTARCTICA DURING THE 4TH TURKISH ANTARCTIC SCIENCE
EXPEDITION
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In recent years, the GNSS Technique has become an effective supporting tool for
monitoring global climate change by important parameters such as atmospheric water vapor,
sea, ice and snow levels observed by using GNSS Meteorology and GNSS Reflectometry
Methods. Studying climate change in Antarctica, which is warming faster than all of the
regions on a global scale, is very important to predict future climate change more accurately.
In order to monitor climate change effects of the Earth, tropospheric water vapor variations,
snow depth and ice thickness changes have been observing in Antarctica since 24 February
2020 by means of GNSS Meteorology and GNSS Reflectometry techniques within the scope
of the TUBITAK Project No. 118Y322. In this study, installation steps of Troposphere and
Sea Level Reflectometer Observation Station and Troposphere and Snow / Ice Level
Reflectometer Observation Station to Horseshoe Island in Antarctica during the 4th National
Antarctic Science Expedition are explained. This installation was carried out by taking into
account the meteorological conditions, the healthiest feeding of the off grid energy system
from solar and wind energy and geological parameters such as glacial formation and rock
fragmentation that may occur in the region.

Keywords: GNSS Meteorology, GNSS-R, Antarctica, Troposphere, Glacier, Water vapor
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KORFEZI/HORSESHOE ADASI/ANTARKTIKA BATIMETRIK VE
OSINOGRAFIK OZELLIKLERININ TAE-I11 VE TAE-1V
KARSILASTIRMALARI ILE ANALIZLERI
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T.C. Cumhurbaskanligi himayelerinde, Sanayi ve Teknoloji Bakanligi uhdesinde ve
TUBITAK Marmara Arastirma Merkezi (MAM) Kutup Arastirmalari Enstitiisii (KARE)
koordinesinde icra edilen Dordiincii Ulusal Antarktika Bilim Seferi’nde (TAE - 1V), Lystad
Korfezi’ne gidis/déniis rotalar1 ve Tiirk Bilim Ussii’niin bulundugu Horseshoe Adasi’nin
yaklasma sularinda, Deniz Kuvvetleri Komutanlig1 Seyir, Hidrografi ve Osinografi Dairesi
Baskanliginca hidrografik ve osinografik dlciimler gergeklestirilmis olup, Uciincii Ulusal
Antarktika Bilim Seferi (TAE - III) kapsaminda icra edilen hidrografik 6l¢iim alani
genisletilmis ve osinografik 6l¢lim noktalarinin sayisi artirilarak gelecege yonelik zaman
serileri olusturulmasi hedeflenmistir. Her iki sefer de Subat-Mart doneminde icra
edildiginden osinografik dl¢timler kapsaminda bir sene aralikla yapilan dl¢iimler arasindaki
farklar analiz edilmistir.

TAE - III kapsaminda Lystad Korfezi ile yaklasma sularindaki batimetrinin
saptanmas1 amaciyla yiiksek-¢oziiniirliikkte ve dogrulukta derinlik degerleri sunan Cok Bimli
Iskandil (CBI) sisteminin kullanilmasi, bu bolgede uygulanms ilk ve tek CBI calismasi
olmasi 6zelligi ile biiylik bir 6neme sahip olmustur. Benzer sekilde TAE — IV siiresince ayni
CBI sisteminin kullanilmasi ile bolgedeki hidrografik calisma alan1 genisletilmis ve TAE —
I1l'ile TAE — IV’teki ¢alisma alanlarinin ¢akistig1 bolgelerde saptanan derinlik degerlerinin
karsilagtirmas1 yapilarak, verilerin dogrulugu ile birbiriyle uyumlulugu teyit edilmistir.
Calisma bolgesinde elde edilen ¢ok bimli iskandil verilerinden ii¢ boyutlu (3B) derinlik
analizleri yapilmis, bolgeyi kapsayan ve tek bimli iskandil verileri ile {iretilmis BA 2974 ve
BA 3213 haritalarindan daha giivenli seyir haritasi iiretilebilmesi ¢alismalarina baglanmistir
. Ayrica Horseshoe Adasi civarinda 7 noktada ve sefer rotas: lizerinde 5 noktada CTD ve
SVP cihazlariyla, tiim sefer siiresince 9 noktada secchi disk ve forel skalas1 kullanilarak
osinografik Ol¢timler yapilmistir. Bolge civarinda deniz suyu sicakhigmin 0.3 ile 3.4 °C
arasinda degistigi ve seffafiyet degerlerinin korfez icerisinde 7.75 m, diger bdlgelerde ise
4.6 — 5.6 m arasinda degistigi goriilmiistiir. Forel skalasina bakildiginda suyun renk degerleri
Horseshoe Adasi civarinda yesil ve koyu yesil olarak saptanmistir. Belli noktalarda TAE —
IIT kapsaminda yapilan osinografik gozlemler ile karsilagtirmalar yapilmis, aradaki
degisimler saptanmustir. Bu kapsamda TAE-IV seferinde alinan deniz suyu sicakli
degerlerinin TEA-II’e gore ortalama 2 °C daha fazla oldugu gozlenmistir. Lystad
Korfezindeki seffafiyet degerlerinin ise her iki seferde de ayni oldugu sonucuna varilmis
ancak diger noktalarda ise her iki sefer verileri arasinda farkliliklar oldugu goriilmiistiir.

Gergeklestirilen bu calisma ile Ulusal Kutup Bilim Programi’na ve Antarktika
Bolgesi’nde yiiriitiilen ulusal/uluslararasi bilimsel ¢aligmalara katki saglanmistir. Calisma
sonucunda elde edilmis gilincel ve ayrintili derinlik degerleri ile 6l¢iim sahasia ait
uluslararas1 seyir haritas1 iiretilmesi hedeflenmistir. Ilave olarak Antarktika’da iki farkli
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seferde yapilan osinografik Olgiimler karsilagtirtilarak bir sene sonrasindaki degisimler
degerlendirilmistir.

Anahtar Kelimeler: Antarktika, batimetri, CTD, osinografik ozellikler, yiiksek-
coziiniirliiklii cok bimli iskandil (CBI), TAE-IIl, TAE-IV.
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During Turkish Antarctic Expeditions (TAE) — HI/IV which are 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 and with the coordination of TUBITAK Polar Research Institute (KARE), 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. The
survey area of TAE-III is extended in TAE-IV and more hydrographic measurements were
taken in the aim of production of more relaible nautical charts for the approach waters of
Turkish Science Base. Oceanographic data of both expeditions were compared to understand
the physical features differences in a one year interval of the region.

High-resolution bathymetric survey with multi beam echosounder in the Lystad
Bay/approach waters of Horseshoe Island conducted in TAE-IV covers an extended area of
TAE-III and most part of unsurveyed sea area of Antarctic waters and has vital importance
in terms of navigational safety. 3D analysis of sea bottom topography was performed and
both bathymetric data compared for the overlap regions of two expeditions to analyze the
reliability of data. The measured multi beam soundings will enable us to produce more
accurate nautical chart than the current ones produced with single beam soundings (such as
BA 2974 and BA 3213). Furthermore, CTD and SVP data was collected at 5 points, and
secchi disc oceanographic measurements were performed at 9 various points in the region.
The observed variation of temperature of sea water was between 0,3 and 3,4 °C, which shows
us 2 °C increase when compared to one year before data which was between -1,2 and 1,3 °C
(TAE-III). The transparency of sea water was measured as 7,75 m which is very close to
the previous one 7.5 m in the bay and between 4,6 and 5,6 in the outer regions while it was
between 3,5 and 7 m in TAE-III. According to Forel scale, the colour of sea water in the bay
was detected as green and dark green in both expeditions.

National Polar Science Programme and international scientific research activities in
Antarctica have been contributed under the favour of this study. Furthermore it is aimed to
produce more reliable international nautical chart for the region. Additionally,
oceanographic measurements of TAE-IIl and TAE-IV were compared to understand the
change of physical parameters of region in a one year interval which is very important to
understand the effect of climate change to the region or vice versa.

Keywords: Antarctica, bathymetry, CTD, high-resolution multi beam echosounder,
oceanographic features, TAE-III, TAE-IV.
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Kutup boélgeleri, iizerinde yasamakta oldugumuz gezegenimiz ve iklimsel dongiisii
hakkinda bizlere 151k tutmaktadir. Kuzey kutbuna ilk kez 1909 yilinda Robert Peary
tarafindan ulasilirken, Giiney kutup bolgesine ayak basma, 1911 yilinda Roald Amundsen
tarafindan gerceklesmistir. Giiney Kutbu ele alindiinda, bir ¢ok yerel ve denizel yasama ev
sahipligi ile kalmayarak, bilimsel aragtirmalar araciligiyla CO2 basta olmak iizere, birgok
sera gazi bazli atmosferik ve disiplinlerarasit caligsmalara laboratuvar gorevi iistlendigi
goriilmektedir. Kita’daki buzullardan alinan &rnekler, 2 cm de bir 100 yil Oncesinin
atmosferik kayitlarini sunmaktadir. Bu sebeple milyon yillardir siiregelmekte olan CO:
gazinin degisimini gézlemleme firsati edinilmektedir. Ozellikle sanayi devriminden bugiine
sera gazlarindaki eksponansiyel artis, insan bazli etkilerin karbon emisyonu salinimina ve
Diinya’daki sicaklik artiglarina mercek tutacak calismalar dogurmaktadir. Diinyanin
buzdolaplari olarak bilinen kutuplar, iklim degisikliginden yine en ¢ok etkilenen bolgeler
olmustur. Okyanus akint1 sisteminden, canli besin zincirine, ekosistemdeki dengenin ev
sahibi olan kutup boélgelerindeki bu hassas dengenin degisimi, Diinya’daki iklimsel
degisiklikler basta olmak iizere, bir¢ok canli ve bitki tiiriiniin yasam alanlarini tehdit etmekle
beraber, eriyen buzullarin yiikselmesiyle bugiin insanlar basta olmak {izere bir¢ok karasal
yasam tehlike ile yiizlesme seviyelerine ulasabilecektir.

Kutup bolgelerinin hayatimizdaki gizli yerinin Onemi aktarilarak farkindalik
calismalar1 olusturulmalidir. Istanbul Teknik Universitesi Kutup Arastirmalar1 Ogrenci
Takim1 (PolSTeam), her yastan kesimle bulugsmaya gayret gdstererek okullarda sunumlar
gerceklestirmektedir. Buzul ¢cagi, Arktik, Antarktika, okyanus akinti sistemi, deniz buzu ve
ekosistem gibi konular basta olmak iizere kilit noktalara odaklanarak kiiresel bilincin
olusmasi i¢in, temelden baslayarak cesitli aktivitelerle farkindaligin yayilmasina 6n ayak
olmaktadir. Kiiciik yaslardan itibaren kazanilan bilgiyle, bireyler cevreye ve bu ¢evrede
bulunan diger canlilara olan saygiyla gezegenlerini koruyucu bir tutum kazanmaktadirlar.
Bunun sonucu kutup bilincine ve farkindalifina sahip, ¢evreye duyarli gelecek nesillerin
yetismesinde, aktif yiiriitiilmekte olan aktiviteler bu calismada ele alinacaktir.

Anahtar Kelimeler: Kutup Bélgeleri, Iklim Degisikligi, Farkindalik Calismalari, Egitim
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The polar regions shed light on the planet Earth we live on and its climatic cycle.
While the north pole was first reached by Robert Peary in 1909, the first discovery to the
South Pole was carried out by Roald Amundsen in 1911. Considering the South Pole, it is
not only home to various local and marine lifes, but also carries the role of a laboratory on
many greenhouse gas-based atmospheric and interdisciplinary studies, especially CO2
through scientific research. The samples taken from the glaciers in the Antarctic continent
present the atmospheric records of a 100 years ago at each 2 cm. For this reason, there is an
opportunity to observe the exchange of CO2 gas that has been going on for millions of years.
Especially since the industrial revolution, the exponential increase in greenhouse gases has
led to studies that will focus on the carbon emission released by human-based factors and
temperature increases across the world. The polar regions, known as the world's
refrigerators, have been the regions which are most affected by climate change. The change
of the delicate balance of polar regions which are the keys for ecosystem including ocean
current system and food chain, will directly affect the living space of many creatures and
plant species via anomalies on climate as well as many terrestrial live, especially human will
be facing danger of climate migration due to rising sea level by the result of melting of
glaciers.

There should be created outreach activities which are showing the critical importance
of the polar regions into our lives. Turkish Students' Polar Research Team (PolSTeam) of
Istanbul Technical University puts a great effort on making presentations at schools covering
the students of all ages. They lead forming basis with the various activities in terms of
creating awareness on the key points such as Arctic, Antarctic, ice age, ocean current system,
sea ice as well as ecosystem. The individuals adopt an attitude to respect and protect the
environment they are part of within the help of knowledge learned from early ages. As a
result of this, the activities will be taken on this study upon shaping the future of new
generations in order to improve the awareness of the role of polar regions on climate change

Keywords: Polar Regions, Climate Change, Outreach Activities, Education
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Kiiresel iklim degisikliginin artan etkileri ile birlikte yiikselen sicakliklar ve
buzullarin erimesi, hidrokarbon kaynaklar1 bakimindan zengin olan Arktik bdlgesinin
uluslararasi alanda daha da 6nem kazanmasina neden olmustur. Eriyen buzullar nedeni ile
ulasilabilir hale gelen dogal kaynaklar ve ortaya ¢ikan yeni lojistik yollari, savunma ve
giivenlik gibi hususlarin da 6n plana ¢ikmasina yol agmis ve uluslararasi aktorleri bolgede
sOz sahibi olmak amaciyla rekabet ortamina itmistir. S6z konusu hidrokarbon rezervleri,
olugmakta olan yeni ticaret yollar1 ve bunlara bagli olarak artan savunma ve giivenlik
kaygilar1 Arktik ve bu degisimde sdz sahibi olmak isteyen Arktik disi iilkelerin yeni
politikalar iiretmesine veya gelistirmesine yol agmistir. Bu baglamda, (1) son yillarda aktif
bir dis politika yiiriiten, (2) enerji ve lojistik sektorlerinde hizla gelisen ve (3) uluslararasi
giivenlik sorunlar1 ve krizleri karsisinda 6n almaya ve 6nden konumlanmaya yonelik etkin
politika ve yaklasimlar {ireten Tiirkiye, Kuzey Kutbu Bolgesi’nde gerceklesmekte olan bu
degisime miidahil ve sz sahibi olabilmek amaciyla, Arktik bolgesine yonelik yeni
politikalar gelistirmeyi hedeflemektedir. Bu gercevede, Tiirkiye'nin Arktik Bolgesi yol
haritasin1 belirlemek amaciyla Arktik politikalarina yon verecek ig¢sel ve digsal faktorlerin
belirlenmesi hususunda {i¢ farkli seviyedeki paydaslar (politika yapicilar, 6zel sektor
temsilcileri ve arastirmacilar) ile gériismeler yapilmistir. Bu goriismeler kapsaminda, sadece
Tiirkiye’deki paydaslar ile 27 yar1 yapilandirilmis derinlemesine miilakat yapilmis olup nitel
sorgulama gerceklestirilmistir. Ilk analiz sonuclarma gore, bilimsel ¢alismalarin pozitif
etkisinin, enerji ve lojistik sektorlerinin, NATO {izerinden savunma ve giivenlik
politikalarini belirlenmesinin, yerel halklarin korunmasinin, bolgede hiz kazanan endiistriyel
faaliyetlerin sonucunda ortaya ¢ikan ¢evresel sorunlarin ¢éziimiine katki gosterilmesinin ve
Arktik ekosisteminin korunmasi gibi alanlar1 Onceliklendirmesinin anlamli olacag:
gozlemlenmistir.
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A QUALITATIVE INQUIRY

Mehmet Efe BIRESSELIOGLU?Y *, Muhittin Hakan DEMIR?, Sitki EGELI?, Berfu
SOLAK?, Sebnem ALTINCI*
L1zmir University of Economics

(*efe.biresselioglu@ieu.edu.tr)

Rising temperatures and melting glaciers as a result of global climate change caused
the Arctic Region, which is rich in hydrocarbon resources, to gain more importance in the
international arena. Natural resources that have become accessible and new logistics routes
that emerged due to melting glaciers caused issues related with defence and security to gain
prominence and pushed international actors into a competitive environment. Hydrocarbon
reserves, emerging new trade routes and the rising defence and security concerns resulted in
the development of new policies by Arctic and non-Arctic states. In this sense, Turkey, (1)
pursuing more active foreign policy in recent years, (2) rapidly developing in energy and
logistics sectors, and (3) adopting effective policies and approaches with proactive
positioning against international security concerns and crises, aims to develop new policies
towards the Arctic in order to impact and drive the changing conditions in the region. To this
end, interviews with stakeholders at three different levels (policy makers, private sector
representatives and researchers) were conducted for determining the internal and external
factors that will guide policymaking towards developing Turkey’s roadmap for the Arctic
region. Accordingly, a qualitative inquiry was conducted through 27 semi-structured in-
depth interviews in Turkey. The preliminary analysis concludes that scientific studies,
energy and logistics sectors, defence and security policymaking through NATO, protection
of indigenous people, contribution to the resolution of environmental problems resulting
from increasing industrial activities, and preservation of the Arctic ecosystem need to be
prioritized.

Keywords: Arctic, Road Map, Turkey, In-Depth Interview
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Atlantik, Hint ve Bliylik Okyanuslar Antarktika ¢evresindeki buzlu sularda birleserek
Antarktika Okyanusu olarak da bilinen Giiney Okyanusu'nu olusturur. 18001 yillarda
denizcilerin kitay1 kesfi ve haritacilarin da ortaya koyduklar1 nadir belgeler giiniimiize kadar
ulasmigtir. Deniz haritalar1 liretmek i¢in yapilan deniz suyu derinligi 6l¢iimleri eskiye
dayanmaktadir ve ¢ogu gilinlimiiz i¢in giincel degildir. Antarktika’da calisan iilkelerin
batimetrik caligsmalar1 bulunmakta fakat calismalar cok kisith bolgeler i¢in yapilmistir.
Haritalar gemilerin giivenli gegislerini planlamanin ana bilesenidir. Bunlar ¢ogunlukla
gelgit, deniz seviyesi, tuzluluk, yiikseklik gibi deniz 6zelliklerine gore hidrografi enstitiileri
tarafindan olusturulur.

Ulusal Antarktika Bilim Seferleri (TAE) Cumhurbaskanligi himayelerinde, Sanayi
ve Teknoloji Bakanlig1 uhdesinde, ulusal ¢at1 gorevi iistlenen TUBITAK MAM Kutup
Arastirmalart Enstitiisii tarafindan koordine edilmektedir. TAE bati Antarktika’nin kiy
bolgesinde son dort yil iist liste gergeklestirilmis ve TAE ekipleri 60 ° - 68 © Giiney enlemleri
arasinda seyir yapmustir. TAE'ler i¢in, Norve¢ Polar Enstitiisii tarafindan olusturulan
“Quantarctica” ile beraber c¢esitli eski haritalar ve uydu goriintiileri kullanarak 6n rotalar
olusturmaktadir. Ayrica, Uluslararasi Denizcilik Orgiitii (IMO) yonetmeliklerine gore,
gemilerin elektronik seyir haritalarim veya kagit haritalarin1 kullanmalar1 gerekmektedir. On
rotalar ile kagit haritalar bu nedenle TAE rota planlamada kullanilmaktadir. Ayrica QGIS
uygulamas: bilimsel rotalarin planlanmasina yardimec1 olmaktadir. Bu ¢alismada
Quantarctica kullanilarak yapilan rota hazirliklar1 agiklanacaktir.

Anahtar Kelimeler: Antarktika, QGIS, Rota, Uzaktan algilama
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The Atlantic, Indian and Pacific Oceans combine in the icy waters around Antarctica
to form the Southern Ocean, also known as the Antarctic Ocean. In the 1800s, sailors'
discovery of the continent and rare documents produced by cartographers have survived. Sea
water depth measurements to produce navigation charts are based on old times and most are
not up to date for today. Countries working in Antarctica have bathymetric studies, but
studies have been carried out for very limited regions. Charts are the main component of
planning safe passages of ships. These are mostly formed by hydrographic institutes
according to the sea characteristics such as tides, sea level, salinity, altitude.

Turkish Antarctic Expeditions (TAE) conducted under the auspices of the Presidency
of Republic of Turkey, funded by Ministry of Industry and Technology, and coordinated by
the TUBITAK MRC Polar Research Institute. TAES has been carried out in the coastal
region of western Antarctica for the last four consecutive years, and TAE teams traveled
between 60 ° - 68 ° South latitudes. TAEs preliminary routes were created using various old
maps and satellite images together with the "Quantarctica™ produced by the Norwegian Polar
Institute,. In addition, according to the International Maritime Organization (IMO)
regulations, ships are required to use electronic navigational charts or paper charts. Pre-
routes and paper charts are therefore used in TAE route planning. In addition, QGIS
application helps to plan scientific routes. In this study, route preparations using
Quantarctica will be explained.

Keywords: Antarctica, QGIS, Route, Remote Sensing
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Diinyanin en yalitilmis bolgesi olan Antarktika’nin 6zel ekosistemi insan kaynakli
etkilere kars1 oldukca savunmasiz durumdadir. Bu ekosistem son yillarda turizm, balik¢ilik
ve bilimsel aragtirma faaliyetleri ile birlikte artan ziyaretci sayisiyla tehdit altindadir.
Antarktika kitas1 bu 6ngoriiyle ¢cevresel agidan Antarktik Antlasmalar Sisteminin bir pargasi
olan ve 1998 yilinda yiiriirliige giren Madrid Protokolii ile koruma altina alinmistir. Bu
protokolde fauna ve floranin korunmasi, atik yonetimi, deniz kirliliginin engellenmesi ve
korumali alanlar hakkinda g¢esitli hiikiimler yer almakta ve kitada madencilik faaliyetleri agik
bir sekilde yasaklanmaktadir. Protokole gore kitada yapilacak bilimsel faaliyetler de dahil
olmak {izere biitlin aktivitelerin cevresel etkilerinin degerlendirilmesi gerekmekte,
ornekleme yapmak icin ilgili otoritelerden gerekli izinlerin alinmas1 gerekmektedir.

Kitada yapilacak bilimsel aragtirma ¢alismalarinda her ne kadar dogaya zarar vermek
amaglanmasa da, dolayli ya da kiimiilatif olarak cevresel agidan istenmeyen durumlar
olusabilmektedir. TUBITAK MAM Kutup Arastirma Enstitiisii Ulusal Antarktika Bilim
Seferleri siiresince kitada en az ayak izi birakmak adina, gergeklestirilen ¢aligmalarda
cevresel onlemleri iist diizeyde almaktadir. Sefer 6ncesinde katilimcilara kitada uyulmasi
gereken cevre kurallar1 hakkinda egitimler verilmekte, sefer esnasinda ise yapilan bilimsel
ve lojistik ¢calismalarin ¢evre protokoliine uygun olup olmadigini denetlemek i¢in sefere bir
cevre zabiti eslik etmektedir. Bu ¢calismada Ulusal Antarktika Bilim Seferlerinde uygulanan
¢evre yonetimi uygulamalarina ait detaylar yer alacaktir.
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The special ecosystem of Antarctica, the most isolated region in the world, is highly
vulnerable to anthropogenic impacts. This ecosystem has been threatened by the increasing
number of visitors due to increasing tourism, fishing and scientific research activities in
recent years. Antarctica is environmentally protected with the Madrid Protocol, a part of the
Antarctic Treaty System, which entered into force in 1998. This protocol contains various
provisions on the protection of fauna and flora, waste management, prevention of marine
pollution and protected areas, and mining activities in the continent are explicitly prohibited.
According to the protocol, the environmental impacts of all activities, including scientific
activities to be carried out on the continent, must be assessed, and necessary permissions
must be obtained from the relevant authorities for scientific sampling.

Although it is not aimed to harm the nature in scientific research studies to be carried
out on the continent, environmentally undesirable situations may occur indirectly or
cumulatively. In order to leave the minimum human trace on Antarctica during Turkish
Antarctic Expeditions, TUBITAK MRC Polar Research Institute takes environmental
precautions at the highest level. Before the expedition, participants are given training on
environmental rules that must be followed in the continent; and during the expedition, an
environmental officer accompanies the expedition to check whether the scientific and
logistic studies are in accordance with the environmental protocol. In this study, details of
environmental management practices applied in Turkish Antarctic Expeditions will be
presented.

Keywords: Environmental protection, Madrid Protocol, TAE.
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Kutup bolgeleri, kiiresel iklim degisikliginin sekillenmesinde zengin dogal
kaynaklariyla bilimsel ve jeopolitik Onemleri bakimindan kilit bir role sahiptir.
Miihendislikten sosyal bilimlere kadar ¢esitli konularda arastirma yapmak i¢in Kutup
bolgeleri dogal bir laboratuvar olarak kabul edilir. Ulkemizin Kutup bolgeleri ile olan ilintisi
16. yiizyilda Piri Reisin diinya haritasinda Antarktika’ya en yakin Giliney Amerika
kiyilariin ¢izimi ile baglamistir. Tarihsel gelisimde bilimsel ¢alismalar diger iilke bayraklari
altinda ve/veya diger {ilkeler ile ortak seferlerle aktif olarak devam etmistir.
Cumbhurbaskanlig1 himayesinde, Sanayi ve Teknoloji Bakanligi destek ve finansorliigiinde,
ITU PolReC koordinasyonunda 2017, 2018, 2019 ve 2020 yillarinda Antarktika kitasina
ulusal bilimsel seferler diizenlenmistir. 2019 yili Haziran ayinda TUBITAK MAM
bilinyesinde kurulan Kutup Arastirmalar1 Enstitiisii (KARE) tarafindan kutup g¢aligmalari
stirdiiriilmektedir.

Bu calismada, yukarida anlatilan siire¢ igerisinde, simdiye kadar yapilanlardan,
programin ulusal ve uluslararas: literatiire katkis1i bilimsel c¢ercevede irdelenmistir.
Analizler, yaymlarin ¢iktigi dergilerin ve/veya sunuldugu konferanslarin ulusal ve
uluslararasi taninirligi baz alinarak yapilmistir. Uluslararasi 6l¢gme endeksleri kullanilmistir.
Ayrica, 4 yillik bir siire igerisinden yapilan katkilar ile bazi iilkelerin benzer siirede verdigi
katkilarin karsilastirmas: da yapilmistir. Cikan sonuglardan, Ulkemizin yaptigi katkinin,
programin olduk¢a yeni olmasini da dikkate alarak, genel ortalamanin iizerinde oldugu
sonucuna ulasilmistir. Bundan sonrasi i¢in lilkemizi 6ne ¢ikaracak izlenmesi gereken
adimlar ve politikalar hakkinda fikirler olusturulmustur.
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The Arctic regions are of great scientific and geopolitical importance while playing
a key role in shaping global climate change and having rich natural resources. The Arctic
Regions are considered as a natural laboratory for conducting research on various subjects
ranging from engineering to social sciences. The interest of our nation to the Arctic regions
began with the drawing of the South Americans coasts closest to Antarctica on the world
map of Piri Reis in his drawing at 16th century. In the historical time, scientific studies have
continued actively under other country flags and/or with other countries. Under the auspices
of the Turkish Republic Presidency, with the support and financing of the Ministry of
Industry and Technology national scientific visits were organized to the Antarctic continent
in 2017, 2018, 2019 and 2020 with the coordination of ITU PolRec. Pole studies are carried
out by the coordination of Pole Research Institute (KARE) which was established within
TUBITAK MAM in June of 2019.

In this study, the contribution of the program to the national and international
literature from what has been done so far has been examined in the scientific framework
within the process described above. The analyses are based on the national and international
recognition of the journals in which the publications were published and /or the conferences
in which they were presented. International indices of measures are used. In addition, the
contributions made over a 4-year period were compared with the contributions over a same
period by some other countries. According to the results, it is concluded that the contribution
of our country is above the general average, considering that the program is quite new. Some
ideas were created that will take our country one step forward on about the steps and policies
to be taken for the future.

Keywords: Antarctica, Antarctica solar energy, Arctic regions
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Kutup bolgeleri bilimsel anlamda diinyanin gecmisine ve gelecegine 151k tutacak bir
arastirma ortamina ev sahipligi yapmaktadir. Bu verimli arastirma ortamindan faydalanmak
adina iilkeler kutup bolgelerine belirli araliklarla bilim seferleri diizenlemektedirler. Bilim
seferleri sirasinda lojistik ve teknik destegin son derece kisitli olmasi, seferde uygulanacak
belirli kurallarin ve akislarin ortaya ¢ikmasina sebep olmustur. Bu kurallar ¢ergevesinde,
kutup bolgelerine yapilan seferlerde veya o bolgelerin sabit iislerinde yapilan ¢aligsmalarda
gorev alacak kisilerin belirlenmesi son derece dnem arz etmektedir. Secilen kisilerin ayn
zamanda gorevlerini liyakat ile yerine getirmeleri de beklenmektedir.

Kutup bolgelerinde yapilan ¢alismalarda ekip i¢i haberlesme en az gorev paylasimi
kadar hayati 6nem tagmaktadir. Yapilacak ¢aligmalarin sefer ekibi i¢erisinde verimli iletisim
kurularak koordine yliriitiilmesi, emniyetli ve giivenli bir ¢alisma ortaminin olugmasini
saglamaktadir. Olusabilecek iletisim sorunlari nedeniyle bu ortamin bozulmasi can
kayiplarina ve biiylik maddi kayiplara yol acabilmektedir. S6z konusu kayiplarin
Onlenebilmesi adina katilimcilara ait gorev, yetki ve sorumluklarin, raporlama sistemlerinin
ve kurallarin tanimlandig1 bir usul ve esaslara ihtiyac1 bulunmaktadir. Usul ve esaslar ile
beraber kisilerin caligmalar1 sadece tanimlanmis olmayacak, ayni zamanda raporlama
sistemleri ile kayit altina da alinabilecektir. Bu kayitlar sayesinde, hem kurumsal hafiza
olusturulmus olacak hem de sefer i¢i olasi uygunsuzluklari minimize etme imkéani
yakalanacaktir. Bu c¢alismada, kutup bolgelerine diizenlenecek bilimsel arastirma
seferlerinde uygulanacak olan yonetmeligin gerekceleri ve igerdigi maddelerin detaylari
hakkinda bilgi verilecektir.

Anahtar Kelimeler: Kutup Bolgeleri, Usul ve Esaslar, Hukuk
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PROCEDURES AND PRINCIPLES REGARDING NATIONAL POLAR SCIENCE
EXPEDITIONS AND ACTIVITIES

Dogac Baybars ISILER™ ", Nasih Sarp ERGUVEN?, Ozgiin OKTAR?, Burcu OZSOY**
1 TUBITAK MAM, Polar Research Institute, Kocaeli
2 Ankara University, Law Faculty, Research Center of the Sea and Maritime Law, Ankara
3 Istanbul Technical University, Istanbul
4 Istanbul Technical University, Maritime Faculty, Istanbul

(*dogac.isiler@tubitak.gov.tr)

The polar regions are home to a scientific research environment that will shed light
on the past and future of the world. In order to benefit from this efficient research
environment, countries organize scientific expeditions to the polar regions at regular
intervals. The fact that logistical and technical support was extremely limited during the
science expeditions resulted in the emergence of certain rules and flows to be applied at the
expedition. Within the framework of these rules, it is extremely important to determine the
people who will take part in the expeditions to the polar regions or in the works carried out
in the fixed bases of those regions. Selected persons are also expected to fulfill their duties
with competence.

In-team communication is as vital as task sharing in studies conducted in polar
regions. Efficient communication and coordinated execution of the work to be carried out
within the expedition team ensures a safe and secure working environment. The deterioration
of this environment due to communication problems that may occur can lead to loss of life
and great financial losses. In order to prevent such losses, there is a need for a procedures
and principles defining the duties, authorities and responsibilities of the participants,
reporting systems and rules. With the procedures and principles, the studies of the persons
will not only be defined, but also can be recorded with reporting systems. Thanks to these
records, both corporate memory will be created and the opportunity to minimize possible
non-conformances will be obtained. In this study, information will be given about the
justification of the procedures and principles to be applied in scientific research expeditions
to the polar regions and the details of the substances contained.

Keywords: Polar Regions, Procedures and Principles, Law
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ULUSAL KUTUP SEFERLERI ICIN ARASTIRMACI YETISTIRILMESINDE
YERLI SOGUK EKOSISTEMLERIN POTANSIYELIi: PALANDOKEN DAGI
ORNEGI

Seyma AKSUY", Mehmet KARADAY 12, Siimeyra GURKOK?, Gokce KARADAYT,
Medine GULLUCE?
L Atatiirk Universitesi, Fen Bilimleri Enstitiisii, Erzurum, Tiirkiye
2 Atatiirk Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Erzurum, Tiirkiye
3Atatiirk Universitesi, Fen Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii, Erzurum,
Tirkiye

(*seymaaksu23@gmail.com)

Kutuplar, yeryliziinde bilinen en ekstrem kosullari biinyesinde barindiran essiz
ekosistemler arasindadir ve gelismis tiilkeler i¢in en popiiler arastirma odaklarindan birisi
olmuslardir. Ulkemiz de, uygulamaya koydugu “Ulusal Kutup Bilim Programi (2018-2022)”
ile kutup aragtirmalarinda uluslararas1 diizeyde Onemli gelismeler kat etmektedir. Bu
gelismelere bagli olarak kutup bilimlerinde ¢alisacak arastirmaci ihtiyaci da giderek
artmaktadir. Ancak iklimsel ve teknik nedenlerden dolay1 kutuplara yapilan seferlerin
sayisinin azligi, bu c¢alismalar i¢in ihtiya¢ duyulan arastirmacilarin sahada yetistirilmesi
ontindeki en biiyiik engeldir. Canli bilimleri agisindan bu engelin asilmasina katki saglamak
amactyla yapilan aragtirmamizda, kutup ¢alismalarinin modellenmesi i¢in tilkemizin 6nemli
bir soguk ekosistemi olan Palandéken Dagi’nin (Erzurum) potansiyeli arastirilmistir. Bu
kapsamda, 24 Subat 2020’de Palandoken Dagi’nda yapilan arazi ¢alismasinda 2400-3200 m
arasindaki yiiksekliklerde 3 farkli noktada gozlenen kriyokonit olusumlarindan aseptik
kosullarda o6rnekleme yapilmistir. Numuneler —25 °C - +2 °C arasinda muhafaza saglayan
soguk zincir protokolii ile laboratuvara transfer edilmis ve burada kiiltiire bagimli mikrobiyal
izolasyon caligmalar1 kutup arastirmalari ile iligkili uluslararasi literatiirde kabul gormiis
yontem ve besiyerlerinin (nutrient agar, triptik soy agar, brain-heart infusion agar, R2A agar,
plate count agar, YM agar, potato dekstroz agar, Sabouraud dekstroz agar ve bunlarin
oligotrofik diliisyonlar1) kullanilmasiyla yapilmistir. Calismamiz sonucunda yiizeyi buz bir
kapakla ortiilmemis arktik tip kriyokonit olusumlarinin gézlenmesi oldukga dikkat ¢ekicidir.
Orneklerimizi tasimak igin kullandigimiz soguk zincir protokoliiniin, mikrobiyal izolasyon
yontemlerinin ve kullanilan besiyeri formiilasyonlarinin uygunlugu, her ii¢ lokasyondan da
psikrofilik mikroorganizmalarin (91 bakteri, 37 maya ve 47 kiif) basarili bir sekilde izole
edilmesiyle dogrulanmistir. Ayrica literatiirdeki Arktik ve Antarktik biyogesitlilik
calismalarindaki gibi oligotrofik tiirlere de rastlanmas dikkat ¢ekicidir.

Sonu¢ olarak, yerli soguk ekosistemlerdeki arastirmalar ile kutup caligmalar
arasinda onemli bir korelasyon bulunmustur ve kutup seferleri i¢in ihtiya¢ duyulan canh
bilimleri sahasindaki arastirmacilarin bu ekosistemlerde uygulama yaparak On tecriibe
kazanabilecekleri kanaatine varilmistir.

Anahtar Kelimeler: Kriyokonit, Mikrobiyal Biyogesitlilik, Palandoken Dagi, Psikrofiller.
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The poles are among the unique ecosystems that have the most extreme conditions
known on earth and have become one of the most popular research focuses for developed
countries. Our country has also made significant progress in polar research at international
level with the "National Polar Science Program (2018-2022)" it has put into practice.
Depending on these developments, the need for researchers to work in polar sciences is
increasing. However, the low number of voyages to the poles due to climatic and technical
reasons is the biggest obstacle in the field training of the researchers needed for these studies.
In terms of life sciences, to contribute to overcoming this obstacle, the potential of
Palandoken Mountain (Erzurum), which is an important cold ecosystem in our country, has
been investigated in our research for modelling polar studies. In this context, sampling under
aseptic conditions was made from the cryoconite formations observed at three different
locations between 2400-3200 m altitude in the field study carried out in Palandoken
Mountain on February 24, 2020. The samples were transferred to the laboratory with the
cold chain protocol that provides storage between -25 °C - +2 °C and culture-dependent
microbial isolation studies were performed using internationally accepted methods and
media (nutrient agar, tryptic soy agar, brain-heart infusion agar, R2A agar, plate count agar,
YM agar, potato dextrose agar, Sabouraud dextrose agar and their oligotrophic dilutions)
related to polar studies.

As a result of our study, it was interesting to see arctic type cryoconite formations
whose surfaces were not covered with ice. The suitability of the cold chain protocol used to
transport our samples, microbial isolation methods, and media formulations was confirmed
by the successful isolation of psychrophilic microorganisms (91 bacteria, 37 yeast and 47
molds) from all three samples. In addition, it is noteworthy that oligotrophic species are
encountered, as in Arctic and Antarctic biodiversity studies in the literature.

As a result, a significant correlation has been found between research in local cold
ecosystems and polar studies, and it has been concluded that researchers in the field of life
sciences required for polar expeditions can gain prior experience by practicing in these
ecosystems.

Keywords: Cryoconite, Microbial Biodiversity, Palandoken Mountain, Psychrophiles.
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Kutup calismalar1 kapsaminda hem Antarktika Antlagmalar Sistemi hem de Arktik
Konsey tarafindan belirtilen 6nemli hususlar bilimsellik ve bilimsel verilerin paylasilmasidir.
Bu nedenle, Ulusal Seferlerden elde edilen verilerin fikri miilkiyet haklarima riayet ederek (Orn:
Yaymlanmas: sonrasinda) TUBITAK Marmara Arastirma Merkezi (MAM) Kutup
Arastirmalart Enstitiisiic (KARE) arsivine aktarilmasi ve boylece diger bilim displinlerinin
kullanima acilmasi, yeni proje yazmak isteyen bilim insanlarina eski proje bilgilerinin
sunulmasi ve ornek teskil etmesi ile Kutup bolgelerinin ekosisteminde mevzuat ile korunan
alanlarin mekansal verilerinin gorsellestirilmesi i¢in veri merkezi kurulmasina ihtiyag
duyulmaktadir.

Antarktika Antlasmasi’nin da 6nerdigi tizere lilkeler topladiklari islenmis-ham verilerini
ve galismalarina ait sonuglari erisilebilir ve sorgulanabilir hale getirmektedir. Ulkemizin her iki
kutup bolgesine ilgisinin son yillarda arttigi ve kutup bolgelerine seferler diizenledigi
bilinmektedir. Bu baglamda, bu ¢aligmada, teorik altyapist agiklanmaya g¢alisilan kutup veri
merkezi tamamlandiginda her iki kutup bolgesi verilerini kapsayacak sekilde olusacaktir.

Bu c¢alismada kutup bolgelerinde bilimsel calismalar yiiriiten iilkelerin kutup veri
merkezleri incelenmis, lilkemizin ihtiya¢ duydugu ulusal kutup veri merkezinin teorik altyapisi
tartisilmis ve giincel yontemler ile veri merkezi olusturulmasi arastirilmstir.

Anahtar Kelimeler: Kutup, Veri Merkezi, Yazilim.
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Within the scope of polar studies, the important issues stated by both the Antarctic
Treaties System and the Arctic Council are scientific projects and the sharing of data. For this
reason, transferring the data obtained from the National Expeditions to the archive of
TUBITAK Marmara Research Center (MRC) Polar Research Institute (PRI) by complying with
the intellectual property rights (for example, after its publication), and thus opening other
science disciplines to use, making available for scientists who want to write new projects. There
IS a need to establish a data center in order to present the information and serve as an example
and to visualize the spatial data of the areas protected by legislation in the ecosystem of the
polar regions.

As suggested by the Antarctic Treaty, countries make the processed-raw data they
collect and the results of their studies accessible and inquirable. It is known that our country's
interest in both polar regions has increased in recent years and it has organized expeditions to
polar regions. In this context, when the polar data center whose theoretical background is tried
to be explained in this study, it will be formed to cover the data of both polar regions when it is
completed.

In this study, polar data centers of countries conducting scientific studies in polar regions
were examined, the theoretical infrastructure of the national polar data center needed by our
country was discussed, and the creation of a data center with current methods was investigated.

Keywords: Polar, Data Center, Software.

227




4. Ulusal Kutup Bilimleri Calistayi
22 Ekim 2020

UZUN SURELI iZLEME PROJELERI (MONITORING PROJECTS)
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Kutup caligmalarinin temelini bilimsel projeler olusturmaktadir. Projeler, kisa siireli
sefer bazli projeler olabilecegi gibi uzun donemli izleme (monitoring) projeleri seklinde de
dizayn edilmektedir. Monitoring projeleri, hem Arktik hem de Antarktika i¢in vazgegilemez
konumdadir. Bununla beraber, monitoring projeleri Antarktik Arastirmalar Bilimsel Komitesi
(SCAR) tarafindan da tesvik edilmektedir. Ulkemiz kisa siireli sefer bazli projeler kapsaminda
dort seferdir oldukga basarili ¢aligmalara imza atmistir. Bu ¢aligmalardan dort yillik periyotta
yaklasik 30 yayn iiretilmis olup 20’ye yakin lisansiistii tez yaymlanmistir. TUBITAK Marmara
Arastirma Merkezi (MAM) Kutup Arastirmalart Enstitiisii (KARE) ile Kutup Caligsmalarinin
ulusal ve uluslararasi bilimsel platformlarda temsiliyeti, bilinirligi ve gorinirligii artmis olup
kisa vadeden orta vadeye ge¢menin ve uzun vade planlarinin yapilmasi gerekliligi ortaya
cikmaktadir.

Monitoring projeleri ile kutup ekosisteminin ve hava, kar ve su kalitesi gibi ¢evresel
ozelliklerin degisimleri gbzlemlenebilecek ve olasi degisim nedenlerinin ortaya c¢ikarilmasi
mimkiin olabilecektir. Kutuplarda, ozellikle Antarktika’da bilimsel g¢alismalar icra eden
iilkelerin yaptigt monitoring projeler incelenmistir. Bu baglamda, monitoring projelerini 6
baslikta toplamak miimkiin olmaktadir: 1.Yer bilimleri, Jeodezi (GNSS) ve Astronomi, 2.
Atmosfer ve Fiziki Bilimler, 3. Canli Bilimleri, 4. iklim ve Meteorolojik Parametreler, 5. Deniz
Bilimleri, 6. Buz ve Buzul Bilimleri.

Bu calismada, tilkemizin kutup bilim politikasin i¢inde neden monitoring projelerine
ithtiya¢ duydugu agiklanacak, nasil biitgelendirilecegi hakkinda bilgi sunulacaktir. Buna bagh
olarak, gelecekte yapilmasi planlanan projelerin TUBITAK MAM KARE biinyesinde yapilan
planlamalar1 hakkinda 6n bilgilendirme yapilacaktir.

Anahtar Kelimeler: Kutup, Bilimsel Projeler, Uzun dénem
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Scientific projects constitute the basis of polar studies. Projects are designed as short-
term expedition-based projects as well as long-term monitoring projects. Monitoring projects
are indispensable for both Arctic and Antarctica. However, monitoring projects are also
promoted by the Scientific Committee for Antarctic Research (SCAR). Our country has
achieved very successful works for four times within the scope of short-term expedition-based
projects. Of these studies, about 30 publications were produced in a four-year period, and nearly
20 postgraduate theses were published. With the TUBITAK Marmara Research Center (MRC)
Polar Research Institute (PRI), the representation, awareness and visibility of Pole Studies in
national and international scientific platforms has increased, and the necessity of transition from
short term to medium term and to make long term plans is emerging.

With the monitoring projects, changes in the polar ecosystem and environmental
characteristics such as air, snow and water quality can be observed and it will be possible to
reveal causes of change. Monitoring projects carried out by countries conducting scientific
studies at the poles, especially in Antarctica, were examined. In this context, it is possible to
collect monitoring projects under 6 headings: 1. Earth sciences, Geodesy (GNSS) and
Astronomy, 2. Atmospheric and Physical Sciences, 3. Life Sciences, 4. Climate and
Meteorological Parameters, 5. Marine Sciences, 6. Ice and Glacial Sciences.

In this study, it will be explained why we needs monitoring projects within the polar
science policy and information will be presented about how to budget. Accordingly, preliminary
information will be given about the planning of future projects within TUBITAK MRC PRI.

Key Words: Polar, Scientific Projects, Long Term
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USTUN YETENEKLi OGRENCILERIN KURESEL ISINMA ALGILARI IQ=EQ
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(*neslihanustuner@hotmail.com)

Fosil yakitlarin asir1 kullanimi ve g¢evre tahribati kiiresel 1sinmaya neden olmus ve
beraberinde buzullarin erimesi sorununu giindeme getirmistir. Bu ¢alismada Gebze Bilsem’de
ogrenim goren 8-10 yaslarmdaki n=50 6grencinin Kiiresel Istnma, Kiiresel iklim Degisikligi ve
Buzullarin Erimesine iliskin bilgi, kaygi ve farkindalik diizeyleri iizerine bir arastirma
yapilmustir. Bu amagla iistiin yetenekli Gebze Bilsem dgrencilerine; Kiiresel Istnma, iklim
Degisikligi ve Buzullarin Erimesi sonucu ortaya cikabilecek kuraklik, ¢ollesme, yagis
dengesizlikleri, su baskinlari, tayfun, hortum, firtina vb. meteorolojik olaylar hakkinda
belgeseller izletilmis, cesitli farkindalik artirict etkinlikler diizenlenmistir. Etkinlikler
sonucunda d6grencilere Buzullarin Erimesi ve Kiiresel Isinmanin kaygi diizeylerini ne kadar
etkiledigini ortaya c¢ikaric1 bir anket calismasi uygulanmistir. Calismanin sonucunda
ogrencilerin 1) Kiiresel Issnma ve iklim Degisikligi konularinda bilgi diizeyleri arttikga kaygi
ve farkindaliklarinin da arttig1 ve 2) Kaygi diizeyi artisinin karbon ayak izinin azaltilmasina
yonelik isteklerini de artirdig1 sonucuna ulasilmistir.

Anahtar Kelimeler: Kutuplar, iistiin yetenekli, kiiresel isinma, kaygi diizeyi, bilsem
ogrencileri
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GLOBAL WARMING PERCEPTIONS OF HIGHLY TALENTED STUDENTS IQ =
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The excessive use of fossil fuels and environmental destruction have caused global
warming and brought up the problem of melting glaciers. In this study, a research was
conducted on the knowledge, anxiety and awareness levels of n = 50 students aged 8-10, who
are studying at Gebze Bilsem, about Global Warming, Global Climate Change and Melting of
Glaciers.

For this purpose, gifted (highly talented) Gebze Bilsem students; drought,
desertification, precipitation imbalances, floods, typhoon, tornado, storm etc. Documentaries
about meteorological events were watched and various awareness-raising activities were
organized. As a result of the activities, a questionnaire study was applied to the students to
reveal how much the Melting of Glaciers and Global Warming affect their anxiety levels.

As a result of the study, it was concluded that as the knowledge level of the students
about Global Warming and Climate Change increased, their anxiety and awareness increased
and 2) The increase in anxiety level also increased their desire to reduce their carbon footprint.

Keywords: Poles, highly talented, global warming, anxiety level, Bilsem students
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UZERINE CALISMALAR

Firat Adar CIFTCI! *, Deniz VURAL' 2, Burcu OZSOY?
HTU, Kutup Arastirmalar1 Ogrenci Takimi
2TUBITAK MAM Kutup Arastirmalar1 Enstitiisii
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Gegtigimiz yiizyildan bugiine, gezegenimizin sicakligi 1°C yiikselirken 0.5°C’si son 30
yilda ger¢eklesmistir. Son 170 yilin beser yillik serilerine bakildiginda, son bes yillik serinin en
sicagi oldugu belirtilmektedir. 2019 yilininsa, sanayi dncesi doneme gore 1,1 derece daha sicak
oldugu gozlemlenmistir. WMO tarafindan Eyliil 2019°da yapilan agiklamada, oniimiizdeki 5
yilda sanayi devrimi Oncesi sicaklik seviyelerinin 1.2 ila 1.3 derece asilacagi ongoriisiinde
bulunulmugtur. Sicaklifin her gecen sene artarak yiikseldigi disiiniildiigiinde, Ongdriilen
derecelerin Paris Kiiresel iklim Antlasmasi'nda sinir olarak belirtilen 1,5 derecelik artisa son
derece yakin seviyelerde olmasi, bir hayli endise vericidir. Artan sicakliklar; kuraklik, seller,
siddetli kasirgalar, okyanus ve deniz suyu seviyelerinde yiikselme ve buzullarin erimesine
neden olurken, ekosistemi ve i¢indeki canlilar1 tehdit etmektedir. Mevcut sicaklik artislarina,
dogal ig siirecler ve antropojenik etkiyle, atmosferin bilesimindeki veya arazi kullanimindaki
insan kaynakli degisiklikler neden olmaktadir. IPCC’nin 2014 yilinda agikladigi 5.
Degerlendirme Raporunda, 20. yiizyilin ortalarindan bu yana ortalama yiizey sicakliklarinda
gozlemlenen artisin biiyiilk boliimiiniin (% 95), insan bazli sera gazi salinim artisindan
kaynaklandig: belirtilmektedir. Atmosferdeki sera gazlarinin orani, 1750’de baslayan sanayi
devrimiyle yogun fosil yakit tiiketimini arttirmaya baslamis, karbondioksit oran1 %40°lik bir
artis gostererek 280 ppm’den 394 ppm’e ulagsmistir. Buna ek, diger bir insan etkisi olan, arazi
kullanimin1 yayginlastirmak {izere ormanlarin yok edilmesi sayilmaktadir. 1990-2000
araliginda her yil yaklagik 7 milyon hektar orman alan1 yok olmustur. 2000-2005 yillarinda
yaklagik 4 milyon hektar, 2005-2010 ve 2010-2015 yillar1 arasindaysa yillik ortalama 3'er
milyon hektar orman alani kaybedilmistir. Bilim insanlar1 gerekli dnlemler alinmazsa 2100
yilina kadar ortalama sicakliklarin 4 derece artabilecegini bildirmektedirler. Bu durum,
halihazirda erimekte olan buzullarin erime hizinin artmasiyla, deniz seviyesinin yiikselmesine,
dolayisiyla pek ¢cok kentin sular altinda ve milyonlarca insanin evsiz kalmasina sebep olacaktir.

Iklim Degisikligi'nin Diinya genelinde gozle goriilebilir etkileri, kutup bdlgelerinde
daha dramatik bir artigla gozlenmektedir. Bunun en biiylik gostergelerinden biri, 2017 yilinda
Larsen C Buz Sahanliginin kopmas olabilir. 1 trilyon agirliginda, bugiine kadar kaybedilen en
bliylik buzdagi olarak goriilen bu olay, oOzellikle Bati Antarktika’daki buzul erimesini
beraberinde getirmektedir. 1 Aralik Diinya Antarktika Giinli, Antarktika ve denizel
ekosisteminin farkindaligini arttirmak iizere hayat bulmustur. Bugiinde Kutup Aragtirmalari
Ogrenci Takimi1 (PolSTeam) tarafindan yapilan sokak roportajinda; Antarktika, kiiresel iklim
degisikligi ve Kuzey Kutbu temalarinda ¢esitli sorular sorularak halkin hem ilgi ve bilgilerini
gormek hem de farkindaligini olusturmak hedef alinmistir. Yapilan roportajin daha kalabalik
kitlelere ulagmasinda sosyal medya da kullanilmistir. Bu g¢alismanin ulasacagi birey ve
cevresindeki farkindaliginin artmasi, gezegenimizdeki karbon ayak izini kiiciiltmeye katki
saglayacaktir. Burada c¢alismada halktan alinan doniitler ve ileride planlanan farkindalik
caligmalar1 ele alinacaktir.
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While the temperature of our planet has risen 1 degree since the last century, only 0.5
degrees of it has occurred in the last 30 years. When the five-year series of the last 170 years
were examined, it is observed that the last five years are the hottest of the series. In 2019, it is
seen that it was 1.1 degrees warmer comparing the pre-industrial period. The statement made
by WMO in September 2019 predicted the pre-industrial revolution temperature levels which
will exceed 1.2 to 1.3 degrees in the next 5 years. Considering the temperature increases with
each passing year, it is quite alarming that the anticipated temperatures are very close to the 1.5
degree increase specified as the limit in the Paris Global Climate Agreement. The increasing
temperatures cause droughts, floods, severe hurricanes, rising the level of the oceans and
seawater levels as well as the melting of glaciers that all of them threaten the ecosystem and the
living creatures in it. The current temperature increases are caused by natural processes and
anthropogenic effects as well as human based changes such as emissions in the atmosphere or
different types of land usages. The IPCC 5th Assessment Report 2014 indicated that a large
part of the surface temperature increase (%95) since the mid 20th centuries is caused due to the
human related greenhouse gas emissions. The rate of greenhouse gases in the atmosphere
started to increase with the increasing fossil fuel consumption via industrial revolution in 1750
and the rate of carbon dioxide increased by 40%, reaching from 280 ppm to 394 ppm. In
addition, deforestation is countable to extend the land use which is the other human based
factor. For instance, approximately 7 million hectares of forest land were lost every year
between 1990 and 2000, while approximately 4 million hectares were lost between 2000-2005,
3 million hectares lost annually between 2005 and 2015. The scientists predict that the average
temperatures may increase by 4 degrees until 2100 if the necessary precautions are not taken.
This situation will trigger an increase in the melt of the glaciers which have already melted.
Therefore, a lot of cities will be submerged and many more people will be forced to migrate
because of the sea level rise.

The visible impact of climate change on Earth in general, shows itself in a dramatic
increase in polar regions. One of the biggest indicators of this is the rupture of the Larsen C Ice
Shelf in 2017. This event, which is seen as the largest iceberg lost ever recorded as a weight of
1 trillion, will accelerate melting of the glaciers, especially in West Antarctica. December 1st
World Antarctica Day has arisen as a special day in order to increase the awareness of
Antarctica as well as its marine ecosystem. Every year in December 1st, it is a goal to measure
the interest and the knowledge of individuals as well as awareness raising by asking questions
under the theme of climate change and polar regions that is done with public surveys by Turkish
Students' Polar Research Team (PolSTeam). The interviews were also distributed via social
media in order to reach more audiences. With the increasing awareness, the individuals and
their circle will contribute to decrease the carbon footprint of Planet Earth. Since reducing the
carbon footprint of every individual living is the first step in combating global climate change,
the feedback received from the public and future outreach activities will take place in this study.
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100. YILINDA SVALBARD ANTLASMASI VE KUZEY KUTUP BOLGESI
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2TUBITAK Marmara Arastirma Merkezi Kutup Arastirmalar1 Enstitiisii
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9 Subat 1920 tarihinde Norveg, ABD, Danimarka, Fransa, Italya, Japonya, Hollanda,
Isveg, Ingiltere, Irlanda ve o yillarda Ingiliz Denizasir1 Topraklari’na baglh devletlerin
temsilcilerinin katilimiyla Paris’te imzalanan Svalbard (Spitsbergen) Antlagsmasi tiim taraflarin
onaylamasinin ardindan 14 Agustos 1925 tarihinde yiiriirliige girmistir. 20. yiizyilin baslarinda
Kuzey Kutup Bolgesi i¢inde yer alan Franz Josef Adalari, Jan Mayen Adasi, Wrangel Adasi ve
Dogu Gronland gibi terra nullius (higbir devlete bagli olmayan) statiide olan Svalbard
Takimadalar1 askeri maksatlarla savasa yonelik kullanilmamak tizere bu antlagma ile Norveg’in
tam ve mutlak egemenligine birakilmistir. Bununla birlikte, en basta onaylayarak veya sonradan
taraf olarak Antlagma’ya katilan glinlimiiz itibariyla 46 devletin gemi ve vatandaglari; tim
adalarda ve karasularinda balik¢ilik ve avlanma hakki elde etmis, vatandaslart mal ve miilk
edinme ve oturma hakkina sahip olmustur. Antlasma maddelerine gore Norveg, adalarda ¢evre
miilahazalar1 ile uygun Onlemleri almakta serbest olacak, ancak bu onlemler herhangi bir
muafiyet avantaji olusturmaksizin, dogrudan veya dolayli olarak tiim taraflarin vatandaglarina
her zaman esit olarak uygulanabilecektir. Taraflar ayrica, her ne sebeple olursa olsun adalarin
karasulari, fiyortlar1 ve limanlarina esit erisim ve giris 0zgiirliigiine sahip olacak ve yerel yasa
ve yonetmeliklere uymak kaydiyla tiim denizcilik, sanayi, madencilik ve ticari faaliyetleri
engellenmeden siirdiirebilecektir. Giinlimiizde diinyanin baska higbir yerinde goriilmesi
miimkiin olmayan ve sadece bir antlagmaya imza atilarak elde edilen bu haklar Antlasma’nin
imzalanmasinin iizerinden 100 y1l ge¢mis olsa da Svalbard Adalari’nin uluslararasi giindemin
ilgi odaginda bulunmasini saglamaktadir. Norve¢ acisindan Oniimiizdeki yillarda en 6nemli
stratejik oncelikli konu olarak goriilen Adalar ayn1 zamanda basta Rusya ile olmak iizere bazi
devletlerle sorun ve g¢atigmalarin kaynagini olusturmaktadir. Kutup Bolgesi i¢inde yiiksek
enlemlerdeki cografi konumuyla adeta bir dogal laboratuvar gibi islev goren adalar bilimsel
aragtirmalar ve Arktik bilim dallarinda sunulan iiniversite egitimi agisindan bilim insanlari,
arastirmacilar ve dgrencilere essiz bir ortam saglamaktadir. Ote yandan, Arktik Bolgesi i¢inde
ozellikle son 30 yil iginde kiiresel 1sinma ve insan kaynakli iklim degisikligi nedeniyle 6nemli
derecede bir degisim yasandigr bilinmektedir. Bu calismada; politik, ekonomik, sosyal,
biyolojik, cevresel, iklimsel ve demografik acilardan Kuzey Kutup Bolgesi genelinde yasanan
degisimlerin, statiisi 100 yil onceki sartlarda belirlenmis olan Svalbard Adalari’na
giiniimiizdeki etkileri incelenmeye ¢aligilmistir.

Anahtar Kelimeler: Svalbard, Spitsbergen Antlasmas, Arktik, Kuzey Kutup Bolgesi.
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The Svalbard (Spitsbergen) Treaty signed in Paris on 9 February 1920 with the
participation of the representatives of Norway, the United States of America, Denmark, France,
Italy, Japan, the Netherlands, Sweden, Great Britain and Ireland and the British overseas
Dominions entered into force on 14 August 1925 following the ratification of all Parties. At the
beginning of the 20th century, the Svalbard Archipelago, which had terra nullius status like
Franz Josef Islands, Jan Mayen Island, Wrangel Island and East Greenland located in the Arctic
Region, was left to the full and absolute sovereignty of Norway with this treaty, provided that
never be used for warlike purposes. However, as of today, the ships and nationals of 46 states
that initially ratified or later joined the Treaty, have acquired the rights of fishing and hunting
in all the land territories and territorial waters of the Islands, and the citizens had the right of
ownership of property. According to treaty provisions, Norway shall be free to take suitable
measures with environmental considerations, but these measures shall always be applicable
equally to the nationals of all the Parties without any exemption, privilege or favour whatsoever,
direct or indirect to the advantage of any one of them. The Parties shall also have equal liberty
of access and entry for any reason or object whatever to the territorial waters, fjords and ports
of the islands, and may continue all maritime, industrial, mining and commercial activities
without hindrance, provided that they comply with local laws and regulations. These rights,
which are unlikely to be seen anywhere else in the world, and which were obtained only by
signing a treaty, ensure that the Svalbard Islands are at the center of the international agenda
even though 100 years have passed since the signing of the Treaty. The Islands, which are seen
as the most important strategic priority for Norway in the years ahead, are also the source of
problems and conflicts with some states, particularly with Russia. The Islands, which function
as a natural laboratory with their geographical location at high latitudes in the Arctic Region,
provide a unique environment for scientists, researchers and students in terms of scientific
research and university education in Arctic sciences. On the other hand, due to global warming
and human-induced climate change, it is known that there has been a significant change in the
Arctic Region, especially in the last 30 years. In this study; the current effects of the political,
economic, social, biological, environmental, climatic and demographic aspects of the changes
experienced throughout the Arctic Region, on Svalbard Islands whose status was determined
under the conditions 100 years ago, have been studied.

Keywords: Svalbard, Spitsbergen Treaty, Arctic, Northern Polar Region.
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100°UNCU YILINDA SVALBARD ANTLASMASI: ANLASMAZLIKLAR, COZUM
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Yeryiiziinde herhangi bir toprak parcasi lizerindeki egemenlik genellikle alisilagelmis
bir uluslararasi hukuk meselesidir. Ancak Svalbard Antlagsmasi, Svalbard Takimadalari
iizerinde farkli ve belirleyici bir 6zellige sahiptir. Svalbard Antlasmasi, Norveg’in Svalbard
Takimadalar1 {izerindeki tam ve mutlak egemenligini vurgularken, askeri faaliyetleri
yasaklamakta, Svalbard Takimadalar’’nmin cografi bir sinirlamasini ve tanimlamasim
yapmaktadir. Antlagma; bu Antlagma’ya taraf olan devletlere Svalbard Takimadalari’nda ve
karasularinda ticaret ve balik¢ilik gibi bazi haklar tanimakta ve Svalbard Takimadalari tizerinde
Norveg otoritesinin nasil uygulayacagi hususunda sinirlamalar getirmektedir. Boylelikle taraf
devletler Svalbard Takimadalari’nda yasayan kendi vatandaslar1 ve sirketleri adina Norveg
tarafindan esit hak talebinde bulunabilmektedir. Svalbard Antlagmasi’nda anlasmazlia esas
teskil eden konu; ayrimci olmayan ekonomik erisim hakkinin Svalbard Takimadalari’nin
karasular1 genisliginin 6tesine Norveg egemenliginin ulasip ulagsmadigiyla ilgili olmayip, bu
egemenligin Svalbard Antlagmasi’na gore kisitlanip kisitlanmadig ile ilgilidir.

Bu makalenin amaci, 100’lincii yilinda Svalbard Antlagsmasi’nin Antlagma’ya taraf

devletlerarasindaki anlagmazliklar1 ¢6zmekte neden yetersiz kaldigini ve Tiirkiye’nin neden
Svalbard Antlagsmasi’na taraf olmadigin1 ve neden taraf olmasi gerektigini incelemektir.
Bu ¢alisma “Yeni Enerji Havzalarmin Ortaya Cikmasimin Kuzey Kutbu Arktika Jeopolitik
Konumuna Etkileri” konulu doktora tezinin ilgili béliimiiniin 6zeti ve genisletilmis halidir. Bu
caligmanin gelismesine, getirdigi oneri ve diizeltmelerle daha yetkin bir hale gelmesinde 6nemli
katki saglayan Prof.Dr. Hasan Berke Dilan’a ¢ok tesekkiir ederim.

Anahtar Kelimeler: Arktika, Svalbard Takimadalari, Svalbard Antlasmasi, Norveg, Tiirkiye.
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Sovereignty over any piece of land on earth is usually a customary matter of
international law. However, the Treaty of Svalbard has a distinct and decisive feature over the
Svalbard archipelago. The Svalbard Treaty emphasizes Norway’s complete and absolute
sovereignty over the Svalbard Archipelago, prohibits military activities, and makes a
geographical limitation and definition of the Svalbard Archipelago. The Svalbard Treaty grants
the parties to the Treaty some rights, such as trade and fishing in the Svalbard Archipelago and
its territorial waters, and limits on how Norwegian authority can exercise over the Svalbard
Archipelago. Thus, the states parties can claim equal rights by Norway on behalf of their
citizens and companies located in the Svalbard Archipelago. The issue that is the basis for
dispute in the Svalbard Treaty; It is not about whether the non-discriminatory right of economic
access has reached Norwegian sovereignty beyond the territorial waters of the Svalbard
Archipelago, but whether this sovereignty is restricted according to the Svalbard Treaty.

The aim of this article is to examine why, in its 100th year, the Svalbard Treaty has
failed to resolve disputes between states parties to the Treaty and why Turkey is not a party to
the Treaty of Svalbard and why it should be a party.

This study is a summary and expanded chapter of the doctoral thesis on “The Effects of
the Emergence of New Energy Basins on the Arctic Geopolitical Location”. | would like to
thank Prof.Dr. Hasan Berke Dilan, who made an important contribution to the development of
this work and to become more competent with the suggestions and corrections he brought.

Keywords: Arctic, Svalbard Archipelago, Svalbard Treaty, Norway, Turkey.
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Mehmet Yesiltas’in 4. Ulusal Antarktika Seferi (TAE-IV) kapsaminda katilim sagladigi
2019-2020 Belgika Antarktik meteorit arama ve toplama seferi (BELAM), 15 Ocak ve 6 Subat
2020 tarihleri arasinda Nansen Buz Bolgesi’nin C kisminda gerceklesmistir. Sefer ekibi (4 bilim
insan1 ve 2 rehber) C kisminin daha 6nceden belirlenen bolgelerini aramis ve agirligt 8 kg’a
ulagan toplam 66 meteorit toplamistir. Toplanan meteoritler, {izerindeki buz ve kar erimeden
¢ozdiiriilmesi ve ardindan siniflandirilmalart i¢in Antarktika’dan dondurulmus ortamda
Japonya’da bulunan Ulusal Kutup Arastirmalari Enstitlisi'ne (NIPR) gonderilmistir.
Meteoritlere ek olarak, mikrometeorit toplamak amaci ile ¢cevredeki bir dag’in tepe noktasindan
birka¢ kilogram toz halinde sediman toplanmistir. Toplanan sediman’in i¢indeki buz ve kar
Prenses Elisabeth Antarctica (PEA) istasyonunda temizlendikten sonra bilimsel arastirmalar
icin Belgika ve Tiirkiye’ye getirilmistir.

Anahtar Kelimeler: Meteorit, Mikrometeorit, Antarktika.
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The 2019-2020 Belgian Antarctic meteorite search and recovery expedition (BELAM)
took place between 15 January and 6 February 2020 within the area C of Nansen Ice Field, in
which Mehmet Yesiltas participated as part of the 4" Turkish Antarctic Expedition (TAE-IV).
The expedition team (4 scientists and 2 field guides) searched the pre-determined sections of
area C and recovered a total of 66 meteorites, totaling to ~8 kg. The recovered meteorites, while
still frozen, were transported to the National Institute of Polar Research (NIPR) in Japan, where
the samples will be dry-thawed and classified. In addition to meteorites, a few kilograms of fine
sediment from the mouintain tops have also been collected with the goal of extracting
micrometeorites within the sediment. The collected sediment samples were defrosted at the
Princess Elisabeth Antarctica (PEA) station and transported to Belgium and Turkey for
scientific investigations.

Keywords: Meteorite, Micrometeorite, Antarctica.
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