The Caucasus: an example of late Cenozoic continent-continent collision
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The tectonics of Georgia and the Caucasus, as a whole, are largely determined by its position
between the still-converging Eurasian and Africa-Arabian lithosphere plates, within the wide zone
of collision and deformations. The Caucasus is divided into several large tectonic units, which differ
one from another by their stability-lability degree; there are distinguished rigid and fold-thrust units.
During the Late Proterozoic-Early Cenozoic the region belonged to the Tethys Ocean and its
northern (Eurasian) and southern (Africa-Arabian) margins where existed a system of island arcs,
intra-arc rifts, back-arc basins characteristic of the pre-collisional stage of evolution in the region.
There are numerous publications regarding geodynamic evolution of the Caucasus. The
Transcaucasus (TCM), along with a series of other fragments that are now exposed in the Late
Precambrian-Cambrian crystalline basement of the Alpine orogenic belt, was separated from
Western Gondwana during the Early Paleozoic as a result of back-arc rifting above a south-dipping
subduction zone. Continued rifting and seafloor spreading produced the Paleo-Tethys in the wake of
northward migrating peri-Gondwanan terranes. The displacement of the TCM and other peri-
Gondwanan terranes to the southern margin of Eurasia was completed by ~350 Ma. Widespread
emplacement of microcline granite plutons along the active Continental margin of southern Eurasia
during 330-280Ma occurred above a north-dipping Paleo-Tethyan subduction zone. Variscan and
Old Cimmerian events did not lead to complete closing of the Paleozoic ocean. The Mesozoic
Tethys in the Caucasus was inherited from the Paleotethys. in the Mesozoic and Early Cenozoic, the
Greater Caucasus and TCM represented the North-Tethyan realm - the southern active margin of the
Eurasiatic lithosphere plate.

The Oligocene-Neogene and Cjuaternary basins situated within the intermontane depression mark
syn- and post-collisional evolution of the region; these basins represented part of the Paratethys and
accumulated sediments of closed and semiclosed basins. The final collision of the southern and
northern plates and formation of the present-day intracontinental mountainous edifice of the
Caucasus occurred in the Late Alpine epoch. From the Late Miocene (~9-7 Ma ago) to the end of
the Pleistocene, in the central part of the region, volcanic eruptions in subaerial conditions occurred
simultaneously with formation of molasse troughs.

The geometry of tectonic deformations in the Transcaucasus is largely determined by the wedge-
shaped rigid Arabian block intensively indented into the Mindr Asian-Caucasian region. Ali
structural-morphological lines have a clearly-expressed arcuate northward-convex configuration
reflecting the contours of the Arabian block. However, farther north, the geometry of the fold-thrust
belts is somewhat different - the Achara-Trialeti fold-thrust belt is, on the whole, W-E trending. The
Greater Caucasian fold-thrust belt extends in WNW-ESE direction. Keywords: Caucasus,
convergence, collision, Eurasia, Gondwan

Kafkaslar: Ge¢ Senozoik kita-kita ¢carpismasina bir 6rnek

Giircistan ve Kafkaslarin tektonigi, bir biitiin olarak, birlesmeleri giinlimiizde de siirmekte olan
Avrasya ve Afrika-Arap plakalar1 arasinda yeralmasmm, genis bir ¢arpisma ve deformasyon kusagi
icindeki konumunun sonucudur. Kafkaslar, herbiri digerinden duraylilik-duraysizlik diizeylerine
gore farklilagan biiyiik tektonik birimlere ayrilir; birbirlerinden ayirdedilen rijit ve kivrim-bindirme
birimlerinin varlig1 s6zkonusudur. Ge¢ Proterozoik-Erken Senozoik doneminde bolge ve bolgenin
evriminde ¢arpisma dncesi evreyi karakterize eden bir ada-yaylari, yay-ici riftler, yay-ardi havzalari
sisteminin varlik buldugu kuzey (Avrasya) ve giiney (Afrika-Arap) kenarlari, Tetis Okyanusunun
liyesiydi.

Kafkaslarin jeodinamik evrimi konusunda c¢ok sayida yaym vardir. Transkafkaslar (TCM),
giiniimiizde Alpin orojenik kusaginin Ge¢ Prekambriyen-Kambriyen yaslt kristalin temeli i¢inde
ylizeyleyen diger dilimler serisi ile birlikte, Bati Gondwana'dan Erken Paleozoik'te, giineye-dalimli



bir dalma-batma zonunun iizerindeki bir yay-ardi riftlesmesi sonucunda ayrilmistir. Siiregiden
riftlesme ve deniz tabani yayilmasi, Gondwana g¢evresi kayag topluluklarinin kuzeye gogiiyle Paleo-
Tetis'l tiretmistir. Transkafkaslarm ve diger Gondwana-gevresi kayag topluluklarinin Avrasya giiney
kenarma dogru yerdegistirmesi yaklagik 350 milyon yil 6nce tamamlanmistir. Giiney Avrasyanm
aktif kita kenart boyunca 330-280 milyon Oncesi donemde yaygin mikroklin granit pliitonlar
yerlesmesi, kuzeye dalimli bir Paleo-Tetis dalma-batma zonu iizerinde gelismistir. Variskan ve Eski
Kimmeriyen olaylar1 Paleozoik Okyanusunun tam kapanmasina olanak tanimamistir. Kafkaslardaki
Mesozoik donemi Tetisi, Paleotetisin mirasidir. Mesozoik ve Erken Senozoik'te, Biiyiik Kafkaslar
ve Transkafkaslar Kuzey Tetis {ilkesini -Avrasya plakasinin aktif gliney kenarini- temsil etmekteydi.
Daglar-aras1 ¢okiintiilerdeki Oligosen-Neojen ve Kuaterner havzalari, bolgenin ¢arpisma
donemindeki ve carpisma-sonrasi evrimine isaret eder; bu havzalar Paratetis'in ve kapali ve yari-
kapali havzalarda birikmis sedimanlarm (bir) parcasini temsil ederler. Giiney ve kuzey plakalarin
son carpigsmast ve Kafkaslarin giiniimiizdeki kita-i¢i daglik yapinin olugmasi, Ge¢ Alpin donemde
gelismistir. Ge¢ Miyosen'den (giiniimiizden yaklasik 9-7 milyon yil 6nce) Pleistosen'in sonuna
degin, bolgenin orta bolimiinde, volkanik pliskiirmeler atmosfer kosullarinda molas teknelerinin
olusumuyla es-zamanli olarak gelismistir.

Transkafkaslarda tektonik deformasyonlarin geometrisi, genellikle, Kiigiik Asya-Kafkas bolgesi
icine yogun bir girinti yapmis olan kama-bi¢imli rijit Arap blogu tarafindan belirlenmistir. Tiim
yapisal-morfolojik hatlar, Arap blogunun konturlarim yansitan, acgik¢a gozlenen yay-bigcimli ve
kuzeye dogru disbiikey bir konfigiirasyon sergiler. Ancak, daha kuzeyde, kivrim-bindirme
kusaklarinin geometrisi bir 6l¢iide farklidir ve Achara-Trialeti kivrim-bindirme kusagi, bir biitiin
olarak B-D gidislidir. Biiylik Kafkaslar kivrim-bindirme kusagi ise BKB-DGD yo6niinde uzanir.
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