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Mars, giinlimiizde bir ¢ok bilinmeyeni i¢inde barindiran bir gezegen olarak adlandirilmaktadir.
Mars tektonizmasi, gezegen kabugunun olugmasi, deforme olmasi ve yiizeyinin sekillenmesi
Diinya’dan farkli olup tek bir plaka iizerinde meydana gelmektedir. Bu ¢aligmanin konusu olan
Lunae Planum havzas1 Marsin en iyi bilinen Valles Marineris rifting sisteminin kuzeyinde
yer alir. Batisinda Tharsis Montes (sira volkanlar) ile doguda Acidalia Planitia (okyanus diiz-
likleri) arasinda kalan alani kapsayan diizliikler Lunae Planum olarak adlandirilir. Bu alanda
topografya batidan doguya, 600 m’den -750 m’ye inmektedir. Bélgede kivrimlanma yapila-
rinin ve bindirme faylarinin olusturdugu sikisma tektonigi niteliklerine sahip burulma sirtlar
(wrinkle ridges) yapilar gézlenmektedir. Bu yapilar Mars kabugunun yiizey deformasyonunu
isaret etmektedir.

Bu caligmada, Lunae Planum yiizeyindeki jeomorfolojik yapilarin yaslari, kabuk kisalma mik-
tari, hizt ve evrimi belirlenmistir. Uzaktan algilamayla haritalama teknikleri ve yaslandirma
icin krater boyutu-frekans dagilim (CSFD) metotlar: kullanilmistir. Analizler HRSC (12.5 m
/ piksel), CTX (6 m / piksel) ve HiRISE (0.3 m / piksel) gibi yiiksek ¢oziiniirliikte uydu go-
riintlilerini kullanarak; burulma sirt yapilari, meteor kraterleri, meteor ¢arpmasi sonucu krater
den disariya atilan birimler ve dag arasi havza olusumlar1 gibi jeomorfolojik yapilar haritalan-
mustir.

Buna gore, CSFD yaslandirma ¢alismasiyla, burulma sirtlarinin yasinin yaklasik 3.9 Gaile 3.0
Ga y1l arasinda degistigi ortaya konmustur. Ayrica yapilarin batidan doguya dogru genglestigi
belirlenmistir. Bolgede ortalama kabuk kisalmasinin 1840 m civarinda oldugu ve batidaki sirt-
larda (daha yasl sirtlar) dogudakilere gore daha ¢ok kisalmanin meydana geldigi goriilmistiir.
Burulma sirtlarmin kisalma miktari ve yaglart Lunae Planum’daki deformasyonunun 2.04x10-
mm/y1l‘lik oldukga yavas bir hizla meydana geldigini gostermektedir. Bu sonuglar, s6z konusu
deformasyonun kaynagi olan, batidaki Tharsis Montes’in yiikselme hizina da 151k tutmakla
birlikte Mars iizerindeki tektonizmanin niteligi ve mekansal ile zamansal gelisimin anlagilmasi
acisindan yeni bulgular sunmaktadir.
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ABSTRACT

Currently, Mars is considered as a planet with a lot of unknowns. Mars tectonism, the formati-
on of the planetary crust and the deformation of the Mars surface are different from the Earth
and evolved on a single plate. The research area of this study, the Lunae Planum basin, lies
north of the Valles Marineris, a well-known rifting system on Mars. The basin, covering the
area between Tharsis Montes (volcanoes) in the west and Acidalia Planitia (oceanic plains) in
the east is called Lunae Planum. The topography of this area descends from 600 m to -750 m;
west to east respectively. Wrinkle ridges are observed in the region due to folding structures
and thrust faults. These structures indicate the surface deformation of the Martian crust.

The main purpose of this study is determining the crustal shortening in terms of age, velocity
and evolution of the geomorphological structures on Lunae Planum. Remote sensing mapping
techniques and crater size-frequency distribution (CSFD) methods are used. Analyses of the
entire area are based on high resolution satellite images; HRSC (12.5 m / pixel), CTX (6 m /
pixel) and HiRISE (0.3 m / pixel). Geomorphological structures such as wrinkle ridges, meteor
craters, meteor impact crater ejecta units, and intermontane _formations are mapped.

Consequently, the results of the crater size-frequency distribution (CSFD) showed that the age
of the wrinkle ridges varied from 3.9 Ga to 3.0 Ga. In addition, it has been determined that the
ridges are getting younger towards the East. The average crustal shortening in the region is
around 1840 m, where maximum shortening are observed in the eastern ridges (older ridges).
The rate of shortening and the age of the wrinkle ridges show that the deformation in Lunae
Planum took place at a very low rate of 2.04x107 mm/year. These results present new informa-
tion in understanding the spatial and temporal evolution of the tectonism on Mars, as well as
it sheds light on the rate of the rising of the Tharsis Montes, the source of the corresponding
deformation.
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