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Dogu Anadolu, aktif bir kitasal ¢arpisma kusagi olup bolgesel bir kubbe yiikselimi morfolojisine
ve uzun bir volkanik tarihgeye sahiptir. Yeni radyometrik yas analizlerimiz, bolgedeki
volkanizmanin Orta Miyosen’in sonundan tarihsel donemlere kadarki zaman aralifinda (15 My
onceden 19. Yiizyil’a) hiikkiim siirmiis oldugunu gostermektedir. Bélge, Akdeniz ¢evresindeki
en biiyiik ve yaygin volkanik merkezleri (Karacadag, Agri Dagi, Nemrut, Tendiirek ve Stiphan
g1b1) ve platolarl (6r. Erzurum-Kars Platosu) igermektedir. Dogu Anadolu, biiyik bolimii
yigisim prizmasi ile temsil edilen bir kitasal kabugun neredeyse dogrudan astenosferik manto
iizerinde oturuyor oldugu (Sengdr vd., 2003 ve 2008; Keskin, 2003 ve 2007) diinyadaki 6zgiin
yerlerden biridir. Bdlgenin sz konusu sira dist jeodinamik konumunun, kitasal ¢arpismayi
izleyen evrede okyanusal litosferin bolge altinda dikleserek kirilmasina (slab-steepening &
breakoff) bagl oldugu ileri siiriilmiistiir (Keskin, 2003 ve 2007; Sengér vd., 2003 ve 2008).

2007 yilindan beri bir dizi proje kapsaminda Dogu Anadolu’da Van Golii kuzeyindeki
alanlardaki volkanlarin ve volkanik istiflerin stratigrafisini radyometrik yas saptamasi ve
jeokimyasal analiz teknikleri kullanarak caligmaktayiz. Elde ettigimiz sonuglar, volkanizmanin
giineyde, Van G6lii’niin hemen kuzeyindeki alanlarda yaklagik 15 My 6nce (Lebedev vd., 2010)
belirgin bir yitim bileseni i¢eren kalk-alkali lavlarin (Aladag volkanik karmasigi) piiskiirmesi
ile basladigini ortaya ¢ikarmustir. Volkanizma ~3 My bir durgunluk evresi gegirmis ve ardindan
~10 My once alkali bazaltik ve tefritik lavlarin piiskiirmesi ile (Ercis KD’sunda yiizeylenen
Cokek volkaniti: Oyan, 2011) tekrar baglamistir. Volkanizmanin kimyasal karakteri, tim
bolge 6l¢eginde zaman ic¢inde (Orta Miyosen’den Kuvaterner’e) ve mekan i¢inde (kuzeyden
giineye) kalk-alkaliden alkaliye degisim gosterirken, yitim bileseni 6zellikle giiney alanlarda
azalmistir. Ergime modellemelerimiz, lavlarin kaynak alan bilesimlerin zaman iginde granat
acisindan zengin bir manto mineralojisinden spinel agisindan zengin bir mineralojiye dogru
degistigini, ergime derecesinin ise zaman i¢inde giderek arttigin1 gostermektedir. Asimilasyon
modellemelerimiz (AFC ve EC-AFC), magma evriminde kabuksal katkinin genel olarak giineye
dogru arttigin1 gostermektedir. Bu veriler, yiten okyanusal litosferin diklesmesinin dnceden
tahmin ettigimizden ¢ok daha hizli bir olay seklinde gergeklestigini, magma olusumu ve
kimyasinin ise bolge altinda yeni bir litosferik mantonun olusumundan etkilenmis olabilecegini
gostermektedir. Bu bulgular 1g18inda bdlgedeki ilk alkali lavlarin (Cokek volkaniti) 10 My
once yiizeye piiskiirmesinin, Dogu Anadolu altindaki dalan okyanusal litosferin kirilma tarihini
belgeledigini diisiinmekteyiz.

Anahtar Kelimeler: Dogu Anadolu, carpisma volkanizmasi, dalan okyanusal litosferin
diklesmesi ve kopmasi

372



65. Tiirkiye Jeoloji Kurultay 2-6 Nisan/April 2012 65" Geological Congress of Turkey

MAGMATIC AND GEODYNAMIC EVOLUTION OF EASTERN
ANATOLIA, TURKEY

Mehmet Keskin', Vural Oyan’, Vladimir A. Lebedev’, Evgenii V. Sharkov’,
Andrey V. Chugaev’, Esin Unal’, . Can Geng*, Namik Aysal'
! [stanbul University, Faculty of Engineering, Department of Geological Engineering,
34320 Avcilar, Istanbul, Turkey
2 Van Yuzuncu Yil University, Faculty of Engineering and Architecture, Department of
Geological Engineering, Zeve Campus, Van, Turkey
? Russian Academy of Sciences, Institute of the Ore Deposits Geology, Petrology,
Mineralogy and Geochemistry, Staromonetny per., 35, Moscow 119017, Russia
‘Istanbul Technical University, Faculty of Mines, Dept. of Geol. Engineering,
34469 Maslak, Istanbul, Turkey
(keskin@istanbul.edu.tr)

ABSTRACT

Eastern Anatolia is an active continental collision zone with a region-wide domal uplift and a
long-lasting volcanism. Our new radiometric age determinations revealed that the volcanism
spanned a time interval from the end of Middle Miocene to historical times (i.e. from 15 Ma
to 19" century). The region includes some of the largest volcanic centers (e.g. Karacadag,
Mt. Agri: Ararat, Nemrut, Tendiirek and Siiphan) and plateaus (e.g. Erzurum-Kars Plateau)
around the Mediterranean Sea. Eastern Anatolia is a unique place in the world where the
continental crust, most of which is represented by an accretionary complex, almost directly
overlies the asthenospheric mantle (Sengor et al., 2003 and 2008, Keskin, 2003 and 2007).
This unusual geodynamic setting has been proposed to be linked to a major slab-steepening
& breakoff event (Keskin, 2003 and 2007, Sengér et al., 2003 and 2008) beneath the region,
following the continental collision.

We have been carefully studying the stratigraphy of the volcanoes and the volcanic successions
in the north of Lake Van, E Anatolia via a series of projects since 2007, by utilizing radiometric
age determination techniques and geochemical analyses. Our results have revealed that the
volcanism initiated in the south around the N of present day Lake Van at ~15 Ma (Lebedev et
al., 2010) with the eruption of calc-alkaline lavas (i.e. the Aladag volcanic complex) containing
a distinct subduction signature. The volcanism had a pose period of ~3 My and then restarted
around 10 Ma with the eruption of alkaline basaltic and tephritic lavas (i.e. Cokek volcanics
in the NE of Ercis, Van: Oyan, 2011). The geochemical character of the volcanism changed
from calc-alkaline to alkaline temporally (from Mid. Miocene to Quaternary) and spatially
(from N to S) across the whole length of the region, while the subduction signature gradually
diminished in the S. Our melting models suggest a region-wide temporal change from garnet-
to spinel-dominated mantle mineralogy in the source composition of the collision-related lavas
and an increase in the degree of melting. Our assimilation models (i.e. AFC and EC-AFC)
indicate that the crustal involvement in magma genesis increased to the south. These findings
may imply that the steepening of the slab has been a much faster event than we previously
anticipated and the magma generation and its chemistry might have been influenced by the
gradual reformation of a new lithospheric mantle form the asthenosphere beneath the region.
In the light of these findings, we argue that the eruption of the earliest alkaline lavas (Cokek
volcanics) at 10 Ma in the region might mark the timing of the slab breakoff event beneath E
Anatolia.
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