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Oz

Yerkiirenin sahip oldugu manyetik alan, gezegenimizin deviniminin
bir kanit1 olarak uzaydan gelen zararli kozmik 1smlara kars: kalkan
gorevi gorerek tim canli-cansiz yasami etkilemektedir. Yerkiirenin
sahip oldugu manyetik 6zellik gecmis birkag yiizyil 6nce varligi heniiz
kanitlanmaya baslamadan ¢ok once bile insanliga yol bulmada
kilavuzluk etmis, 6zellikle son yiizyilda gelistirilen 6l¢iim ekipmanlari
sayesinde de yerbilimleri agisindan ¢i8ir agacak caligmalara (levha
tektonigi, jeolojik zaman serileri vb.) 151k tutmaktadir. Manyetik alan,
yonii ve siddeti olan vektorel bir biiyiikliktiir. Manyetik alanin bu
bilesenleri hem konumsal hem de zamansal olarak degismektedir.
Gelisen hassas 6l¢iim sistemleri sayesinde, ge¢mis jeolojik donemlere
ait manyetik alandaki bu degisimler bir nevi manyetik kayit¢1 gorevi
gorebilen kayaglardan (ferromanyetik mineralce zengin) elde
edilebilmektedir.

Bu ¢alismada, jeolojik evrimi ve tektonik gegmisi diger kitalara kiyasla
daha az bilinen Bat1 Antarktika blogu igerisinde yer alan Horseshoe
Adas1 (Marguerite Korfezi) iizerinde gerceklestirilen paleomanyetik
analiz sonuglar1 sunulmaktadir. Ada genelinde 30 farkli lokasyondan
yonlii paleomanyetik karot 6rnekleri alinmis olup, toplamda 200’ den
fazla Ornek incelenmistir. Tim Ornekler Hollanda’daki Utrecht
Universitesi Paleomanyetizma Laboratuvari’nda 1sil ve alternatif alan
demanyetizasyon yontemlerine tabi tutulmustur.

Demanyetizasyon iglemleri 6ncesinde, kayaclardaki baskin manyetik
mineralojiyi belirlemek amaciyla Curie-balance 6lgiimleri (sicakliga
kars1 toplam manyetizasyon) gerceklestirilmistir. Ol¢iim sonuglari,
manyetik davramsin  yaklasik 580 °C’ye kadar ferromanyetik
ozelliklerini korudugunu, bu sicakligin lizerinde ise paramanyetik
karaktere gectiini gostermektedir. Bu bulgular, analiz edilen
orneklerde magnetitin baskin manyetik mineral oldugunu ortaya
koymaktadir. Dogal Kalici Miknatislanma (DKM) bilesenleri izole
edilerek internet tabanli paleomagnetism.org yazilimi kullanilarak
degerlendirilmis ve karakteristik manyetik egim ve deklinasyon
degerleri hesaplanmustir.

Elde edilen sonuglara gére manyetik egim agilar1 genel olarak 65°-80°
araliginda degismektedir. Buna karsm, tektonik rotasyonlarin
belirlenmesinde kullanilan manyetik deklinasyon degerlerinde belirgin
sagilimlar gozlenmistir. Saat yoniinde ve saat yoniiniin tersine olmak
iizere 90°’yi asan diisey eksen tektonik rotasyonlar tespit edilmistir.
Mekansal degerlendirmeler, adanin giiney kesimlerinde saat yoniiniin
tersine 90° ve iizeri rotasyonlarin baskin oldugunu, kuzey kesimlerde
ise saat yoniinde yine 90°’yi asan rotasyonlarin hakim oldugunu ortaya
koymaktadir.

Bu 6n bulgular, Horseshoe Adasi’nin farkli yaslara sahip kayag
topluluklarinin, birden fazla tektonik siire¢ sonucunda bir araya
gelmesiyle olustugunu goéstermektedir. Gozlenen rotasyon desenleri,
Bati Antarktika kenarinin karmasik tektonik evrimine katki saglayan
diisey eksen rotasyonlar1 ve olasi paleoenlemsel yer degistirmelerin
varligina isaret etmektedir. Bu ¢aligma, 122G255 Nolu Tiibitak projesi
tarafindan desteklenmistir.
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Abstract

The Earth’s magnetic field, a manifestation of the planet’s internal
dynamics, acts as a protective shield against harmful cosmic radiation
and has long played a fundamental role in navigation prior to its
scientific verification. Advances in paleomagnetic measurement
techniques over the past century have enabled significant progress in
understanding geological processes such as plate tectonics and the
reconstruction of geological time scales. The magnetic field is a vector
quantity defined by its direction and intensity, both of which vary
spatially and temporally. These variations can be retrieved from rocks
rich in ferromagnetic minerals, which act as natural recorders of the
ancient geomagnetic field.

This study presents paleomagnetic results from Horseshoe Island
(Marguerite Bay), located within the western block of Antarctica, a
region whose geological evolution and tectonic history remain
relatively poorly constrained. Oriented paleomagnetic core samples
were collected from 30 sites across the island, yielding more than 200
individual ~ specimens. All samples were processed at the
Paleomagnetism Laboratory of Utrecht University (the Netherlands)
and subjected to both thermal and alternating field demagnetization
techniques.

Prior to demagnetization, Curie balance measurements were
conducted to identify the dominant magnetic mineralogy. The samples
exhibited stable ferromagnetic behavior up to approximately 580 °C,
transitioning to paramagnetic behavior at higher temperatures,
indicating magnetite as the primary magnetic carrier. Natural
Remanent Magnetization (NRM) components were isolated and
analyzed using the web-based software platform paleomagnetism.org,
allowing calculation of characteristic magnetic inclination and
declination directions.

The resulting inclination values generally range between 65° and 80°,
consistent with high-latitude paleomagnetic signatures. In contrast,
declination data display significant dispersion, revealing pronounced
vertical-axis tectonic rotations. Both clockwise and counterclockwise
rotations exceeding 90° were identified. Spatial analysis indicates that
the southern part of Horseshoe Island is dominated by
counterclockwise rotations greater than 90°, whereas the northern
sector shows predominantly clockwise rotations of similar magnitude.

These preliminary results suggest that Horseshoe Island is composed
of rock units of different ages that have undergone distinct tectonic
histories. The observed rotation patterns imply the amalgamation of
crustal blocks affected by multiple tectonic processes, including
significant vertical-axis rotations and possible paleolatitudinal
displacement, contributing to the complex tectonic evolution of the
West Antarctic margin. This study was supported by TUBITAK project
number 122G255.

Keywords: Antarctica, Block Rotation, Horseshoe Island, Magnetic
Mineral, Paleomagnetism, Tectonics



