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3D, 2D sismik ve kuyu verileri Kuzey Karnarvon Havzasi’nin yapisal evrimini anlamak igin
bir firsat saglamistir. Kuzeybat1 Avusturalya Selfi’nde bulunan Kuzey Karnarvon Havzasi, Ust
Permiyen 6ncesi, Ust Permiyen, Alt Jura, Orta Jura ve Geg Jurada meydana gelen 5 riftlesme
fazinin devaminda Alt Kretase’de gerceklesen inversiyon ile birlikte bir dizi tektonik aktivi-
te sonucu olusmustur. Havzadaki riftlesmeye bagl ilk agilma, listrik faylarla Ust Permiyen
oncesi donemde baslamustir. Daha 6nce tanimlanan son dért faza karsilik, yeni bulunan Ust
Permiyen Oncesi meydana gelen riftlesme, Exmouth, Dampier, Barrow ve Beagle alt havza-
larin1 olusturmaya baslamustir. i1k ii¢ agilma fazi yanlizca alt havzalarla smirli kalarak kararl
bir sekilde deformasyon yaratirken, Orta ve Ge¢ Permiyen agilma fazlari biitiin Kuzeybati
Avusturalya Selfi’ni sekillendirmistir. Bolgesel dl¢ekte, daha dnce kesfedilen iki detachment
ylizeye ek olarak yeni bir detachment fault ve inversiona bagli yeni bir decollement yiizeyinin
varlig1 ortaya cikarilmistir. Simple Shear Wernicke Modeli’nin 5 ag¢ilma fazinin bir sonucu
olarak alt havzallar boyunca meydana gelen kabuk evrimini en iyi ifade ettigi diisiiniilmekte-
dir. Bunun yanisira, Exmouth Platosu ve Gascoynee Abisal Diizliigli arasinda kalan kabugun
evrimini Delaminasyon Modeli’nin temsil ettigi savunulmaktadir. Bolgesel dlgekte yapilan
restorasyonlarin sonucunda 5 riftlesme fazi sonucu meydana gelen kabuk uzamasinin ve po-
zitif invesiyonun yarattig1 kabuk incelmesinin miktar1 saptanmistir. Geg Jura riftlesmesinin
sonu, bolgenin rift kontrollii bir kita kenarindan pasif kita kenarma gegtigi donemdir.

Bu ¢aligmanin sonuglari, Kuzey Karnarvon Havzasi’nda alt havza, plato, self, platform, senk-
linal, ark ve abisal diizliikler gibi yapisal unsurlarin evrimini ortaya ¢ikardig: icin, petrol en-
diistrisinde kullanilabilecek sonuglar icermektedir. Yapisal iskeleti ortaya koyan 3 boyutlu
ylizey modelleri ve fay aileleri, riftlesmeye bagli gelisen alt havzalarin sediman ¢dkelimini
kontrol ettigini gostermektedir. Restorasyona bagli ortaya konulan havzadaki kabuk evrimi,
bu ¢alismanin bir diger dnemli sonucudur.

Anahtar Kelimeler: Kuzey Karnarvon Havzasi, rift kontrollii havza evrimi, Wernicke Mode-
li, McKenzie Modeli ve Restorasyon
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ABSTRACT

3D and 2D seismic data from the Northern Carnarvon Basin provide an opportunity to analyze
the structural evolution of the basin. This is a rift-dominated basin, formed by five phases of
extension (Pre-Late Permian, Late Permian, Early Jurassic, Middle Jurassic, and Late Juras-
sic Extension, versus only the four previously identified) and the Early Cretaceous inversion
across the Northwest Shelf of Australia. The first deformation by listric fault initiation in the
basin resulted in a newly defined Pre-Late Permian Extension, generating the Exmouth, Dam-
pier, Barrow and Beagle Sub-basins. The magnitude of the rift phases remained approximately
the same during the earliest three phases of extensions, but increased during the Middle and
Late Jurassic Extension. Additionally, four detachment surfaces are identified, whereas only
two were determined previously. Moreover, a simple shear “Wernicke” model best defines the
style of deformation during the five phases of extension in the Northern Carnarvon Basin,
with delamination under the region between the WNW edge of the Exmouth Plateau and the
Gascoynee Abyssal Plain, opposing the symmetrical McKenzie Model previously assigned by
Mutter et al. Lastly, the amount of extension during the rift phases and the amount of shorte-
ning during the inversion are determined to be highly variable from the results of restorations
throughout the basin. A transition from the rift-dominated margin to the passive margin is
marked by the end of the Late Jurassic Extension.

Results of this research are applicable to hydrocarbon exploration because this study is con-
ducted across the entire Northwest Shelf of Australia, showing more precise relationships
between structural features such as sub-basins, plateaus, shelves, platforms, synclines, arches,
troughs, abyssal plains, depocenter evolution, faults, folds, harpoon structures etc. rather than
limited to a smaller scale. Output of 3D surfaces with the modelled fault families in a structu-
ral framework demonstrates that rift initiation generated accommodation, and rift mini-basins
formed coevally for deposition. Also, regional stretching models of the basin from restorations
for each phase are another significant implication of this study for understanding the structu-
ral evolution of the entire basin.
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