Geodynamics of late Cenozoic syn-and post-collisional magmatism of the Black Sea-Caspian Sea Region
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Late Cenozoic syn- and post-collisional intrusive and extrusive formations are widespread in the
Black Sea -Caspian Sea continent-continent collision zone situated between Arabian and Eurasian
lithosphere plates. Oligocene (syn-collisional), Neogene and Quaternary (post-collisional) ages of
these formations are reliably dated on the basis of biostratigraphic, geochronologic, paleomagnetic
and other data. Outcrops of these magmatic rocks are exposed along the boundaries of main tectonic
units (terranes) of the region. in Turkey, they construct two sublatitudinal branches. The northern
branch roughly coincides with the izmir-Ankara-Erzinj an suture (Tethys) and the southern one
-with the Antalia (Pamphylian)-Bitlis (Southeast Anatolian) suture (Neotethys). in the Lesser
Caucasus, syn/post-collisional magmatic rocks outcrop along the Sevan-Akera ophiolite suture and,
in the northernmost Iran, along the Rascht-Mashhad suture (Tethys) forming the Alborz magmatic
belt. The southern magmatic branch of Turkey extends into Iran along the Zagros suture
(Neotethys) and forms the Urmieh-Dokhtar magmatic arc.

Ali the above mentioned sublatitudinal branches of syn-and post-collisional magmatic rocks are
gathered in the region of the lakes Van and Urmyeh (Van triangle or Van knot). From here, the
submeridional branch of Neogene-Quaternary volcnic formations is running northward forming the
East Anatolian, Armenian and South Georgian (Javakheti) volcanic highlands and chains of extinct
volcanoes of the Lesser Caucasus. Analysis of the focal mechanism of some strong earthquakes
shows that crustal blocks located to the west of this submeridional branch have experienced
westward lateral escaping, whereas the crustal blocks located east of the line provide evidence of
ESE-directed lateral displacement. Another short submeridional belt of post-collisional volcanic
rocks (East Iraman magmatic belt) is located within the Lut block, along the Tabaz-Sabzivar suture.
The northernmost relatively short sublatitudinal (WNW-ESE) branch of syn-and post-collisional
magmatic formations located in the central segment of the Greater Caucasus is connected to the
boundary of the Mesozoic-Early Cenozoic back-arc basin with paleosiland-arc.

Several geodynamic models have been proposed for the genesis of collision-related zones. Some of
them may be relevant to the Black Sea-Caspian Sea region. Detachment model of the Last pieces of
subducted oceanic lithosphere may explain the Oligocene-Cjuaternary calc-alkaline volcanism of
southern and northern branches of Turkey, Lesser Caucasus and Iran and lithosphere delamination
model for the Greater Caucasus. Keywords: Syncollisional, postcollisional, magmatism, branches,
Tethys

Karadeniz-Hazar Denizi Ge¢ Senozoik ¢arpisma-donemi ve ¢arpisma-sonrast magmatizmasinin
jeodinamigi

Arap ve Avrasya plakalar1 arasinda yeralan Karadeniz-Hazar Denizi kita-kita ¢arpismasi zonunda
Geg Senozoik carpigmasi ile es-yaslt ve ¢arpisma-sonrasi donem intriiziif ve volkanik (ekstriizif)
olusuklar1 yaygindir. Bu olusuklardan alman Oligosen (¢arpisma ile es-yasli), Neojen ve Kuaterner
(carpigma-sonras1 donem) yaslari, biyostratigrafik, jeokronolojik, paleomanyetik ve diger verilere
dayanilarak, giivenilirlikle tarihlendirilmistir. Bu magmatik kayaglarm mostralari, bolgenin ana
tektonik birimlerinin (kaya¢ topluluklarinin) sinirlar1 boyunca yiizeyler. Tiirkiye'de bunlar yaklagik
D-B yénlii iki kol olusturur. Kuzey kol Izmir-Ankara-Erzincan siitur zonu (Tetis) ile, giiney kol ise
Antalya (Pamfilya)-Bitlis (GD Anadolu) siitur zonu (Neotetis) ile kabaca ¢akisir. Carpisma ile es-
yasli ve carpisma-sonrasi donem magmatik kayaclar1 Asag1 Kafkaslarda Sevan-Akera ofiyolit siitur
zonu boyunca ve u¢ kuzey Iran'da Rasid-Meshed siituru (Tetis) boyunca yiizeyler ve Alborz
magmatik kusagini olustururlar. Tiirkiye'deki giiney magmatik kol, Zagros siitur zonu (Neotetis)
boyunca Iran i¢lerine uzanir ve Urmiye-Dokhtar magmatik yayin olusturur.

Carpisma ile es-yashh ve carpisma-sonrasi donem magmatik kayaclarimm yukarida belirtilen
yaklagik D-B gidisli tiim kollari, Van ve Urmiye golleri bolgesinde biraraya gelir (Van iiggeni ya da
Van diigiimii). Neojen-Kuaterner yasli volkanik olusuklarin yaklasik K-G uzammli kolu buradan
kuzeye uzanir ve Dogu Anadolu, Ermenistan ve Giliney Glrcistan (Javakheti) bolgelerindeki
volkanik yiikseltileri ve Asagi Kafkaslarin sonmiis volkanlar zincirini olusturur. Bazi siddetli




depremlerin odak mekanizmalarinin ¢6ziimii, yaklasik K-G gidisli bu kolun batisindaki kabuk
bloklarinin bat1 yonlii yanal kagma sergiledigini, buna karsilik bu hattin dogusundaki kabuk
bloklarmin ise DGD yonlii yanal kayma kanitlar1 tagidigini géstermistir. Carpisma-sonrasi donem
volkanik kayaglarinm bir diger kisa ve yaklasik K-G yénlii kusag1 (Dogu Iran magmatik kusag) ise
Tabaz-Sabzivar siitur zonu boyunca, Lut Blogu i¢inde uzanir.

Carpigma ile es-yash ve c¢arpigsma-sonrast donem magmatik olusuklarinin, Biiylik Kafkaslarin orta
segmentinde konumlanan en kuzey ve goreli olarak kisa ve yaklasik D-B yonlii (BKB-DGD) kolu
ise, Mesozoik-Erken Senozoik yay-ardi havzasi ile paleo ada-yaymm sinirina baglidir.

Carpisma ile ilintili zonlarin kokeni i¢in degisik jeodinamik modeller 6nerilmistir. Bunlarin bazilari
Karadeniz-Hazar Denizi bolgesi ile ilgili olabilir. Tirkiye'deki kuzey ve giiney kollar, Asagi
Kafkaslar ve Iran'daki Oligosen-Kuaterner yash kalk-alkali volkanizmayi, batan-dalan okyanus
kabugunun son parcgalarimin ayrilmasi/yirtilmasi modeli, Biiylik Katkaslardakini ise kabugun
tabakalanmas1 modeli aciklayabilir. Anahtar Kelimeler: Carpigsma donemi, ¢arpigma-sonrasi,
magmatizma, kollar, Tetis



